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SECTION IThe Handbook of Educational Psychology, Fourth Edition





1AN INTRODUCTION TO THE HANDBOOK OF EDUCATIONAL PSYCHOLOGY, FOURTH EDITION

Paul A. Schutz and Krista R. Muis

DOI: 10.4324/9780429433726-2


The chapters presented in the Handbook of Educational Psychology, Fourth Edition (HB4), like the chapters in the first three handbooks (Alexander, & Winne, 2006; Berliner & Calfee, 1996; Corno & Anderman, 2016), were conceptualized, developed, and written during unique social historical periods. As Calfee and Berliner (1996) pointed out in the first handbook: “Transformations in the surrounding society are reflected in education, so that the very phenomena under investigation evolve into new forms” (p. 1). At this point, their words seem both prophetic and a bit of an understatement. Simply stated, the years between 2016 and 2023 were “interesting” times. As such, we thought it would be useful to document some of the critical events that occurred while the authors of HB4 were writing their chapters.

To do so, we reintroduce the fictional account of Ms. Andrea Cornbuth, whom we met in Chapter 1 of the Handbook of Educational Psychology, First Edition (Calfee & Berliner, 1996). At that time, Ms. Cornbuth was in her third year of teaching at Melvin Klinger Middle School. As it turns out, the Fall of 2022 will be her 30th and final year as a teacher. We thought it was time to check back and see how she was approaching her last year.


It is 7:32 am on Monday, 5 September 2022. Ms. Cornbuth walks into Melvin Klinger Middle School as she has done so many times before. However, it feels different this morning. She reflects on all the times she had made that walk. She hears the excitement in her first-year principal’s voice as she passes her by, “Have a great day and a great school year!” But as Ms. Cornbuth heads down the hall to her classroom, she chuckles to herself, “Yeah, I have heard that excitement before. Let’s see how long it lasts.”

This is the third new principal in the last five years, and in reality, Melvin Klinger Middle School has changed a lot over the years. Due to recent redistricting, most of the more affluent white students in the community moved to a new charter school just a few miles away. This move resulted in a lower tax base, which means their school budget will continue to get smaller. Currently, nearly 95% of her students are Black, Indigenous, and Latinx, over 90% are on free and reduced lunch, and the bilingual program continues to grow. Yet, most of the teachers in the school are still white women, who, like their principals, seem to come and go almost yearly. They are always looking for new teachers. In fact, one first year teacher was hired last Friday, and the principal is still looking for someone to teach science for this school year.

Ms. Cornbuth gets to her desk and does a quick email check before the first buzzer rings. First up is an email from a parent wondering whether their kids will need to wear masks again in what seems like the eight COVID wave. The world-wide pandemic, the back and forth between online and in-person classes, and some parents’ strong stance for or against wearing masks and getting vaccinated has been exhausting. She wonders if she would still be retiring if the pandemic had not occurred.

This is not the first time she has asked herself that question. Issues related to the Black Lives Matter movement a few years ago continue to have a profound impact on her. She sees her former and current students in the faces of Breonna Taylor, Ahmaud Arbery, Sandra Bland, George Floyd and Trayvon Martin and others; it is almost too much for her as she wonders if she is doing enough. Last year, she went on a journey with her students to develop a better understanding of white supremacy, colonialism, her own privilege, and how that was reflected in her school and classroom. As a social studies teacher this is where she feels most comfortable – learning with her students. But she wonders how recent efforts to ban the teaching and books about racial history (e.g., Critical Race Theory) and LGBTQ+ rights (e.g., “don’t say gay”) will change how teachers approach these issues moving forward.

As she finishes checking email, students start coming in to say hello. Her room is a common first stop for students. She is a legend at the school and for good reason: she is always there for other teachers, students, and staff. She always tries to make her classroom a safe space for students, and in her mind, all students are her students. As the first bell rings, she starts chasing out students who are not in her first period class so they can get to their rooms before the second bell.

Civics class begins. She strongly believes, and has always believed, that Civics is foundational. The January 6th, 2021, US Capital insurrection brought new life and meaning to that belief. This reflection makes her particularly excited about a Problem-Based Learning (PBL) activity that she and Mr. Deion James, a third-year English teacher, are planning for this fall. It is a midterm election year, so their local election history project seems both timely and important.

Mr. James quickly became a close colleague. As she thinks about him, she cannot help but smile as she tries to remember her own third year as a teacher, back in 1996, and how much better of a teacher Mr. James has already become. As the first and only Black male teacher in the school, she thinks about how fortunate they are that he joined the faculty. She only hopes he will stick around for a few more years. But she knows his goal is to become a principal and eventually a superintendent. She has already told him that she would write a letter of support for his graduate school applications.

The morning greetings are temporarily silenced by the sound of the second bell. She continues talking and getting to know her new and familiar students. She reads her roll and notices a blend of students whom she knows, or at least knows their older siblings, and some students who are new to the school. She even sees a few students who have returned after leaving for a year and some who did not return – trends that have become more common over the last few years.

Ms. Cornbuth puts a lot of thought into this first day activity. Both her experience and what she has read suggests the importance of developing personal connections with her students, their home lives, and their culture. She wants to make this first activity inclusive, interactive, and an important first step towards building the foundations that will be needed for the PBL.

After spending time explaining and structuring the activity, she gets things started. The goal is to help her students think about the role of local government. She poses the question that she and Mr. James came up with: “When you think about you and your fellow students at Melvin Klinger Middle School, what concerns you?” With this question, Ms. Cornbuth and Mr. James hope to get a range of personal, family, and societal concerns that the students will group into themes. The students will eventually use these themes to think about the stated positions of individuals who are currently running for the local school board.

As the activity moves from an individual activity to a group activity, Ms. Cornbuth is excited about how engaged the students are and the thoughtfulness of the students’ ideas and concerns. After a few reminders about their goals for the task, she wraps up the activity as class time is running out. Students are still talking about their ideas as they leave the classroom. As Ms. Cornbuth turns her attention to her next class, she hopes she can recreate the engagement she just saw. As she starts greeting her next group of students, she thinks to herself, “I can’t wait to tell Mr. James about how well this first session went.” As the bell rings, Ms. Cornbuth begins the process again of getting to know her students in the next class.



Social Historical Contexts

In many ways, this narrative describes the beginning of an ordinary day in the lives of teachers in many places around the world. However, with Ms. Cornbuth, we also focused on some of the social-historical contextual issues that occurred during the time HB4 chapters were conceptualized and written. These contextual issues foreshadow some of the contents of HB4. In many chapters, there are echoes of some of these critical events (i.e., Black Lives Matter, COVID pandemic, January 6th insurrection). In addition, and like Ms. Cornbuth, some Educational Psychologist and/or Learning and Motivational Scientist (EDP/LMS) scholars have continued their own social justice journeys. For example, during the time that HB4 was written, members of APA Division 15 voted to change the name of its most prestigious award as it was named after a colonial white supremacist who trafficked in eugenics ideology. To be clear, he was not alone in those beliefs in the early days of psychology and educational psychology (Graham, 2020; Kumar & DeCuir-Gunby, 2022; López, 2022; Strunk, & Andrzejewski, 2023). Acknowledging this past is a step forward in examining the issues around social justice as it relates to colonialism, white supremacy, racism, sexism, heterosexism, and ableism. So, let’s continue with our emergent approach to co-editing HB4.


Constructing HB4: The Introduction

Like Alexander and Winne (2006) and Corno and Anderman (2016), we assembled an HB4 Advisory Board to help us think about the emerging social-historical contexts in which EDP/LMS scholars worked and lived. HB4 Advisory Board members included previous editors of Division 15 Handbooks, chapter authors from those handbooks, current and former editors of the Educational Psychologist, and several earlier career scholars (see Appendix 1.1). The members of the Advisory Board brought with them a wide range of scholarly experiences and expertise. We asked these scholars to help us think about and identify areas of research and emerging trends in the field, and in doing so, assist us with identifying a diverse group of scholars to write chapters that would provide the readers of HB4 with innovative perspectives and new voices. In inviting those scholars, similar to Corno and Anderman (2016), we focused on inviting chapter authors who had less involvement in previous Division 15 Handbooks. This provided an opportunity for fresh approaches to the topics that EDP/LMS scholars are currently investigating. We thank the members of the Advisory Board for their support and dedication to the field.

In addition to the Advisory Board, the construction of HB4 involved over 120 external reviewers (see Appendix 1.2). It is important to keep in mind that scholars, who identify as EDP/LMS scholars, study a variety of research areas that go well beyond the expertise that we, as co-editors, have. In addition, we asked the chapter authors which scholars in their area they would most like to review their chapters, and in most cases the scholars agreed to review. Therefore, the reviewers of the HB4 chapters played a critical role in the development of this edition. Many of them reviewed manuscripts multiple times and provided the authors with thoughtful, developmental, and extremely useful advice. We thank the reviewers for their support and dedication to the field.

We asked the chapter authors of HB4 to synthesize the literature in their areas since the third edition, to consider research in both teaching and learning where applicable, to address interventions research, and to highlight what they thought researchers in their areas should be focused on over the next ten years. We asked a lot from the authors in that each chapter went through multiple rounds of reviews from area experts, who, as we indicated, pushed authors to think more deeply about their topics. We know we are biased, but we think the authors delivered. As co-editors, we learned a lot and think the readers of HB4 will as well.

As expected, constructing sections for HB4 was an iterative process. In the beginning, with the help of the Advisory Board, we developed section titles based on our readings of previous handbooks and recruited authors to write chapters related to those preconceived sections. As time went on and chapters came in, we developed our understanding of the emerging HB4 and the social historical contexts in which the chapters were written. We were all living the same experiences as Ms. Cornbuth, and those experiences became salient in the chapters that were written. At that point, we began to move chapters around and change section titles. To be clear, neither of us is naive enough to think that readers of HB4 will read it cover-to-cover starting with this chapter. But it soon became clear that we are both a bit obsessive; we continued to move chapters around and changed section titles until, at least we thought, the sections and chapters fit together. So, here is where we ended up.

Section II: Philosophical, Theoretical, and Methodological Approaches to Inquiry

Although previous handbooks included chapters that dealt with history, philosophy, and research methods in EDP/LMS, we worked to expand this section to include topics that have become more prominent over the last ten years, and that we expect will be prominent moving forward. As such, in addition to the chapter on philosophical foundations, we included chapters that focus on topics such as inquiry world views, Critical Race Theory, as well as inquiry from cultural, situative, and systems approaches. In addition, in an effort to help with the answers to the “so what” questions, we included a chapter on policy and the importance of thinking about the policy implications of our work, which will coincide with Division 15’s launch of the Educational Psychology for Policy and Practice journal.

In this section, we invited scholars to discuss their philosophical, theoretical, and methodological ideas about the ways they think about inquiry. Our hope is that readers come away with deeper understanding and appreciation of the philosophical, theoretical, and methodological underpinnings of the content areas we investigate as well as the research methods and methodologies we use to investigate those content areas. It is important to keep in mind that implicitly or explicitly our assumptions and beliefs about the nature of reality, knowledge, and science influence how our theories are developed, what we research, the research methods we use to investigate those areas, and how we put what we learn into practice. Thus, our goal in this section was to explicate some of those basic issues.


Section III: Inquires in Foundational Areas

In Section III, the authors focused on some of the core content areas for EDP/LMS scholars. For example, chapters on topics like motivation, development, emotions, exceptionality, and beliefs have appeared in all three previous handbooks in one form or another and continue to be a key focus of EDP/LMS scholars. However, we also expanded this section to include topics that had less presence in previous handbooks such as identity, self-regulation, cognitive neuroscience, and passion in education. We invited these scholars to address how inquiry in these content areas has developed since the Third Edition. We expect readers of the chapters in this section to come away with fresh insights that will facilitate inquiry in these areas moving forward.


Section IV: Inquiries on Teachers, Teaching, and Learning

In Section IV, the authors focused on recent inquiries in the area of teachers, teaching, and learning in general as well as in specific content areas. From the beginning, EDP/LMS scholars have explored teachers, teaching, and learning processes. Thus, like the first three handbooks there are authors who explore inquiry in mathematics, science, social science, and literacy education. In addition to those topic areas, we added chapters to address the relevance of our work in teacher education, asset-based pedagogy, and Women of Color feminism in the classroom. Our roots are deep in this area of inquiry and the authors of the chapters in this section will demonstrate that we are also on the cutting edge of future inquiry.


Section V: Inquiries in Emerging Technologies

In Section V, we invited authors to expand our understanding of some of the recent advances in emerging technologies. Past handbooks have had a smattering of chapters and sections of chapters that engaged emerging technologies. In HB4, we expanded this section considerably with chapters on digital literacy, intelligent tutors, technology-rich environments, cyberbullying, gaming in education as well as virtual reality. It is clear that online technologies are integrating and transacting with virtually every aspect of inquiry by EDP/LMS scholars. The authors in this section provide an in-depth look into inquiry in these areas.


Section VI: Conclusions: Bringing It Together for Better Education (Where Are We and Where Might We Be Going?)

Finally, in this last chapter, we reviewed the Afterword of the last Handbook (HB3) to evaluate whether our field took the recommendations and criticisms into serious consideration since its publication. We then conducted a thematic analysis of the current chapters in HB4 and present where we think our field is going and the new ground it needs to break. As such, we end HB4 with thoughts about where EDP/LS scholars may be headed as we look into the future.



Conclusion

As we move forward in all EDP/LMS scholars’ areas of inquiry, we would be amiss if we did not mention that during the recent COVID pandemic, all of us who could afford advanced technologies spent hours in online environments as students, parents, teachers, and scholars. For those who could not afford advanced technologies, life was different. Like Ms. Cornbuth, those who struggled the most during this time were the teachers, parents, and students of and in marginalized communities. It is incumbent on EDP/LMS scholars in all areas to continue to think about focusing and re-imaging our inquiry so that all voices are heard (DeCuir-Gunby & Schutz, 2014).

It has been an honor to serve as co-editors for the HB4. For almost eight years, it has been our constant companion. We have learned a lot working with the Advisory Board, the authors, and the reviewers. Because of COVID, a number of academic projects were abandoned and delayed but with the help of the Advisory Board, authors, and reviewers, HB4 was submitted to the publishers on time. Once again, we thank everyone involved for all of your hard work in making this happen. As we turn this task over to the co-editors of the Handbook of Educational Psychology, Fifth Edition, we declare that the “state of EDP/LMS scholars and their scholarship is strong.” Please enjoy!
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Philosophy is the mother of most of the intellectual and academic disciplines as we know them. Rhetoric, logic, the sciences, the social sciences, economics, and politics all trace their lineage to philosophy.

(McDermott, 1986, p. 3)



For almost three decades, we have proclaimed that educational psychology has its roots in philosophy and that those roots have value as mooring points, anchoring our understanding of foundational phenomena and critical questions. Moreover, philosophy serves present and future research in our field by provoking reflection, reactions, and perhaps reconsideration of the assumptions we hold. Our positive stance toward philosophy’s place in educational psychology theory and research arises, in part, from our academic histories and personal experiences. For Ogata, philosophy and psychology are intertwined in the professional life. His present research on learning disabilities emerged from a philosophical analysis of cognition and learning processes. Throughout his studies in philosophy and his work in literacy, he has sought to tie meaningful application in education to the depth of philosophy’s most important questions. Murphy and Alexander’s shared epiphany on the value of philosophy to educational inquiry was largely attributable to the wisdom and intellectual fervor of their friend and mentor, the late John J. McDermott (1932–2018).

McDermott was a renowned contemporary philosopher and expert on classic American philosophy. He espoused strong views on the roles that educators and learning contexts should play in affording rich, meaningful experiences to students. Further, he decried the lack of philosophical grounding among those who seek to guide the learning and development of others with a poignant reference to a line from Shakespeare’s (1623/2009) As You Like It: “Hast any philosophy in thee, Shepherd?” (McDermott, 2003).

Compelled by such philosophical stirrings, we have written chapters and articles explicitly addressing the fundamental importance of philosophical thought to beliefs and principles espoused or tacitly accepted; constructs and relations investigated; methodologies and measures implemented; and conclusions and implications reached. Within those writings, we have explored the role of knowledge in learning and instruction (Murphy & Woods, 1996); illustrated the influence of pragmatism on constructivist views of learning and instruction (Woods & Murphy, 2002); and drawn parallels between theories of learning and schools of philosophical thought (Murphy et al., 2012). Others in this community have likewise heralded the importance of philosophy to psychological theory and research (e.g., Bredo, 2006, 2016; Burbules, 2018; Hofer & Pintrich, 1997; Muis & Duffy, 2013; Pajares, 2003; Shulman, 2013).

Regrettably, it is not altogether clear that such past heralding of philosophy as a progenitor to the psychological studies has reached the ears of the broader research community. One need only peruse journals, proceedings, conference programs, or the untold references listed in this impressive volume (Schutz & Muis, 2024) to recognize that only mere traces of philosophy’s contributions can be unearthed. Further, there are only fragments of philosophy in the courses and programs intended to prepare the next generation of educational psychologists. Indeed, degree programs in educational foundations or philosophy that once abounded in higher education are now relegated to a relatively few academic havens (e.g., Harvard, Illinois, Teachers College, or Stanford). It seems paradoxical that the vast majority of those graduating with Doctor of Philosophy degrees, in reality, have had but limited exposure to philosophy.

Of course, there are those who might rightly question the value accrued from a deeper understanding of philosophy. What is truly gained from tracing back to the field’s philosophical roots when time could be spent cultivating new ground for inquiry? Such a question is by no means trivial and merits a thoughtful response if we are to convince the more doubtful or stimulate interest in the more apathetic within the educational psychology community. Toward that end, we revisit two contributions that philosophical orientations, personages, and arguments make to educational psychology theory and research: as a mooring point and as a provocateur.

As a mooring point, philosophy is a repository replete with theoretical positions and debates on phenomena of importance to educational psychologists (Murphy et al., 2023). For example, psychological behaviorism can be traced to Dewey’s (1896) Reflex Arc or the James-Lange Theory of Emotion that holds that “the bodily changes follow directly the perception of the exciting fact, and that our feeling of the same changes as they occur is the emotion” (James, 1884, pp. 189–190). While most references to methodological behaviorism dissipated in the philosophy and educational psychology literatures with the emergence of cognitive perspectives (Fodor, 2006), philosophy continues to grapple with how we theorize about mental states in everyday reasoning about persons and in science. Regarding the former, Daniel Dennett’s (1987) intentional stance suggests that we can attribute mental states to agents in order to predict behaviors without necessarily committing to the reality of those mental states, and that we employ other non-mentalizing stances (e.g., physical stance and design stance) to explain the behaviors of other objects (2017b). The status of mental states as either useful idioms for physical events (Dennett, 1987, 1991) or as real non-physical entities (Chalmers, 1996) informs the ways that the mind can be studied. Such moorings in the philosophy of science and psychology are useful in understanding the origins of fundamental theories and their connections to certain methodologies.

Understanding the connection between philosophy and educational psychology might also offer a new perspective on recurring debates in the field and why certain controversial topics might ebb and flow (e.g., empiricism versus rationalism or individualistic versus collectivist orientations). In this way, the interjection of philosophical rationales may circumvent the rehashing of arguments that have become all too common in the psychological literature (Alexander, 2006; Murphy et al., 2012). Alternatively, where the philosophical influence is pronounced in educational psychology, it typically resembles one philosophical tradition in particular (i.e., the academic discipline of philosophy that descended from Socrates to contemporary analytic philosophy; Murphy et al., 2023).

In many ways, psychological research is still wrestling with some of the same conundrums that brought about the advent of modern philosophy (e.g., Murphy, 2007). From Plato and Aristotle to British empiricists like Berkeley and Hume, philosophers have debated the sources of knowledge through argument by observation. Even though psychologists relive these debates through various forms of experimentation (e.g., black-box cognitive versus brain-based studies), the opposing sides and their objectives have hardly changed. While these debates have been more fruitful and generative within the discipline of philosophy than in educational psychology, the challenges specific to education likely call for broader philosophical perspectives. These other traditions include but are not limited to continental philosophy (Critchley, 2001), non-European philosophies (Ho, 1995), indigenous philosophies (Sium & Ritskes, 2013), as well as Black, indigenous, people of color (BIPOC), and other minoritized people’s ways of being and knowing (Collins, 2000).

In this chapter, we will consider the merits of the philosophical tradition more familiar to us and in which educational psychology has its roots as we argue there remains significant value to be unearthed there. Prior to doing so, however, we felt it was important to begin with a brief overview of our identities and to offer a bit more about our philosophical moorings—moorings that necessarily influence how we have interacted with and come to understand the relations of philosophy and educational psychology. Murphy, the youngest of three daughters, was raised in a working-class home in a rural area along the Texas Gulf Coast. As a White,1 cisgendered, Catholic, woman, wife, and mother of two daughters, I am multiply privileged by virtue of skin color, ability, religion, language, and socioeconomic status (Boveda & Aronson, 2019). Alexander was born in Washington, DC to an Italian mother and Scotch-Irish father from the hills of Southwestern Virginia. As a White, cisgendered mother and grandmother, my privileges are many including skin color, language, ability, and socioeconomic status. Ogata was raised in a Southern California suburb in a socioeconomically ascending family and educated within the Protestant tradition. I am a multiply privileged White, cisgendered, male, doctoral student studying multiply minoritized students in special education. As we elucidated at the opening of this tome, we strongly identify with the philosophical leanings of John J. McDermott as well as American pragmatist thinkers who so strongly influenced his work. Among those pragmatists are: Charles Peirce, John Dewey, William James, and Jane Addams, as well as more contemporary philosophers like Susan Haack and Maxine Greene.

Finally, philosophical writings can serve to provoke reflection, and perhaps foster reexamination of guiding premises, methods, and interpretations. As a case in point, a common practice in educational psychology is to substantiate various decisions or approaches by providing a citation. Often the cited study is not described, and the reader must judge the viability of those decisions or approaches based on the source (e.g., author or journal). Understandings gleaned from philosophical writings on fallacious reasoning and common fallacies might provoke reflection on the effectiveness of “truth by citation.” Let’s take genetic fallacy as an illustrative case. Briefly explained, the genetic fallacy describes a particular flaw in logic where the origin of an argument inappropriately bears on judgments as to the merits of that argument (Honderich, 2005). In effect, “If A, then B; It is true that A; therefore, B” is a true statement, and it remains true regardless of its source. What does such a logical fallacy discussed in philosophy have to do with educational psychology theory and research? Consideration of the genetic fallacy beckons us to not let the sources alone dissuade us from our evaluations that things are true or false. If the sources are going to bear on our evaluations, then certain facts about the source are more relevant than others (e.g., credibility versus recognizability). A guiding premise in research on multiple document use is that the more trustworthy a source, the greater the probability that the information it conveys is credible (Bråten et al., 2009; List & Alexander, 2018).

Philosophical writings might also provoke thinking about research methods to address some of the classic challenges raised in philosophy. For example, educational psychologists attempting to conceptualize and operationalize various beliefs, desires, or goals may wish to familiarize themselves with the writings of Quine (1990). Quine, among others (e.g., Carnap, 1932/1933; Hempel, 1949), held that constructs can never really be operationalized with much reliance. Thus, mentalists terms like beliefs, desires, or goals are irreconcilable with materialism and are scientifically unredeemable. In other words, Quine argued that scientific work is plagued by imprecision when dealing with the observable, so it would be foolhardy to attempt to “operationalize” things that cannot be observed; instead, we ought to deal with things that we can observe, like language. We invoke this example, not because we are of like mind but because Quine’s thinking gives reason for us to pause and consider the assumptions and methods that guide a great deal of research and our interpretations of said research in educational psychology.

What we have attempted to establish here is that there is, indeed, value to be realized from exploring educational psychology’s philosophical roots—as an anchor for questions explored, and as a provocateur that instigates reconsideration of unexamined assumptions and practices. To explicate that value further, we will provide initial philosophical mooring points in this chapter by introducing readers to both classic and contemporary philosophers whose works align with clusters of philosophical areas of thought. The contemporary philosophers we highlight stand in sharp contrast to the “dead White men” that are the mainstay of classic philosophy. Their domains of inquiry touch on critical issues of the times including race, gender, class, equity, and social justice. As a way to tie this discussion to educational psychology, we then describe ongoing research programs that relate to each of the philosophical clusters overviewed. In this way, we seek to bridge philosophical traditions to contemporary research. We close the chapter by making a final plea to the educational psychology community to get in touch with its philosophical roots and the intellectual nourishment those roots provide.

A Systematic Exploration of Major Philosophical Questions

As a first step in reestablishing the linkages between philosophy and educational psychology, we are taking this opportunity to explore some of the most studied questions in the aforementioned tradition of philosophy. It would have been convenient to follow Mitchell’s (2011) traditional branching of philosophy into metaphysics, axiology, logic, and epistemology, but we want to recognize that there is a good deal of debate regarding the number of philosophical branches and that the demarcations are murky at best. Classic and more contemporary philosophers often think and write across the various branches in the same way that an educational psychologist might conduct investigations in strategic processing or implement an intervention to enhance knowledge acquisition. Take, for example, the pragmatist philosopher John Dewey (1933, 1934), who could easily traverse the realms of axiology and epistemology by appreciating the fluidity and dynamic nature of philosophical inquiry. Thus, rather than rigidly overviewing the branches of philosophy, we have organized discussion around critical questions relevant to the following clusters: Metaphysics, Language, Mathematics, and Logic; Moral Philosophy, Aesthetics, Social and Political Philosophy; and, Epistemology, Philosophy of Mind, Philosophy of Science.

Our purpose is to sidestep the debate on the boundaries of branches and focus instead on the relations of philosophical questions with an eye to illuminating fruitful areas of research for educational psychologists. For each cluster, we reference the guiding questions around which the cluster is organized. Then we connect these questions to their history in philosophical inquiry through the thoughts of a few key philosophers and their significant works, highlighting both classic and contemporary scholars. We selected these philosophers according to a balance of our familiarity with their work and their work’s applicability to educational psychology.

Metaphysics, Language, Mathematics, and Logic


	What is real and how can it be distinguished from that which only appears real?


	How do we talk about existing and non-existing objects?


	How do we talk about abstractions and universals?


	What are the relations among the things in this world?


	What is correct reasoning?


	What is meaning and what bears it?


	Why are we, as humans, here and what is the purpose of our existence?


	Do we, as humans, have free will or are our lives predetermined?




We begin our discussion of this cluster with those traditional philosophical questions surrounding being, existence, and reality. Philosophers writing in this area called ontology are concerned not only with what exists or what is real, but also how something might come into existence and how those objects can be categorized, classified, and related to one another based on similarities and differences (Mitchell, 2011). Historically, there have been longstanding debates within the domain of ontology such as the controversy about whether there is an objective reality or not (Descartes, 1641/1985; Ryle, 1949). We will touch on this debate in our discussion of René Descartes along with his related thesis of mind–body dualism. This thesis intersects with issues from the other clusters such as whether there is a God, whether we can have knowledge of this or not, and whether humans operate with free will or live an existence that is preordained. Prior to the scientific revolution, such questions were principally dealt with in connection with a religious cosmology that frames questions about the provenance, structure, and future of the universe and humans placed in it from the perspective of religion and a divine creator (e.g., Augustine, ca. 395/1993). Unlike their counterparts in the sciences, philosophers of cosmology are not confined in their methods of inquiry to experimental data and hypothesis testing. Rather, they also draw on phenomenological and logico-deductive and logico-inductive methodologies (Aquinas, 1274/1947).

As educational psychologists, we are keenly interested in the development and instruction of such reasoning abilities as well as others. Moreover, to the extent we articulate and defend our theories and conceptualizations, we are skilled practitioners of logic. Logic to philosophers involves not only the application of formal reasoning techniques to all manner of philosophical problems, what Lacey (1996) termed philosophical logic, but also the study of formal logic. Formal logicians seek to specify rules and principles of valid argumentation that are meant to ensure that right or justifiable conclusions are reached. While an overview of classic logic, from propositional to predicate, is beyond the scope of this chapter, we offer brief a discussion of argumentation and reasoning to philosophically ground these fundamental concepts. Additionally, we hope that exposure to formal systems will encourage researchers to develop their own reasoning and logic systems, as we have attempted to do with relational reasoning (Alexander & the Disciplined Reading and Learning Research Laboratory, 2012; Alexander et al., 2016). We conclude our discussion of this cluster by exploring key philosophical scholars in these areas including: Descartes and Chalmers on two forms of dualism, as well as key positions on logic and language through the thoughts of Charles Peirce, Ludwig Wittgenstein, and Saul Kripke.

René Descartes (1596–1650)

Regarded by some as ushering in the era of modern philosophy, Descartes’s thought reignited interest in the philosophical questions surrounding appearance versus reality that dominated modern discourse (Francks, 2003). In Meditations of First Philosophy Descartes (1641/1985) contends that beliefs gleaned through the senses can mislead, and that such understandings must be carefully evaluated.


Whatever I have up till now accepted as most true I have acquired either from the senses or through the senses. But from time to time I have found that the senses deceive, and it is prudent never to trust completely those who have deceived us even once.

(p. 12)



Although many in psychology likely associate Descartes’s argument as pertaining to the study of knowledge, his project of a new science of nature was intimately connected with questions of being, relations, and identity that typically fall under the umbrella term, metaphysics.

In response to the senses potentially deceiving, Descartes argues that even if the existence of one’s physical being can be doubted then the act of thinking about this doubt reveals that they are essentially a thinking thing. The classic formulation of this argument known as the cogito—Cogito ergo sum, “I think therefore I am”—suggests that those who doubt their very existence must be engaged in thought and this engagement in thought requires there to be thinkers. One of the consequences of this conclusion is the philosophical mind–body debate: Does the mind exist independent of the world or is it bound to the physical realm? Descartes (1641/1985) puts forth an account of substance dualism where the mind is a non-material substance and the body, thus also the brain, is a material substance. Thus, the essential property of the mind is thinking, whereas the essential property of matter is occupying physical space. While philosophers examine the arguments for dualism (Newman, 2019), educational psychologists should note its important implications for theories of cognition and learning such as behaviorism (Skinner, 1984) and embodied cognition (Lakoff, 2012), as well as the implications for communication where different views on the mind and body might affect understandings of concepts like disability (Harry & Kalyanpur, 1994).


David Chalmers (1966–present)

In his best-known work, The Conscious Mind: In Search of a Fundamental Theory (1996), Chalmers revives the worldview of dualism by arguing against materialism on the grounds of consciousness’s irreducible nature. Chalmers (1996, 2020) contrasts the “easy problems” of studying consciousness that could theoretically be addressed by physical data with the “hard problem of consciousness;” that is, the challenge of providing an account of how phenomenal consciousness could arise from physical processes in the brain. His “philosophical zombies” thought experiment was designed to support his thesis that physical properties cannot account for this phenomenological nature of the human mind. These philosophical zombies, in contrast to zombies of popular fiction, are physical clones of humans minus their qualitative experiences—the experiences of “what it’s like” to be in conscious states. As Chalmers argues, if we can conceive of such zombies then they are logically possible, and if these philosophical zombies are logically possible, then capacity to feel, perceive, or experience subjectively cannot be explained by physical properties alone. Hence, Chalmers is ascribing to a form of property dualism, mental, and physical properties, as opposed to Descartes’s substance dualism.

The implications of Chalmers’s arguments on theories of cognition thus radically differ from those of Descartes. For example, property dualism is much more amenable to embodied cognition than substance dualism, at least at face value. Indeed, educational psychologists holding to embodied cognition or similar orientations should consider examining Andy Clark and Chalmers’s (1998) theory of extended cognition. Briefly, it states that the parts of the environment that enhance cognitive abilities are not just usable tools but actually form a part of an agent’s larger cognitive system. Such a thesis, which appears consistent with situated cognition theory of learning, would radically adjust research on how and when students use devices, students’ opportunities to use them in the classroom and at home, and the role these tools play in the development or detriment of logical and reasoning processes.


Charles Peirce (1839–1914)

Peirce regarded himself as a logician first and foremost, but his orientation to logic was much broader than traditional views, touching on areas of epistemology and philosophy of science. In his two papers, The Fixation of Belief (1877) and How to Make Our Ideas Clear (1878), Peirce developed American Pragmatism, which would go on to be popularized by his lifelong friend William James and his former student John Dewey. He initially conceived of pragmatism as a method for clarifying the meaning of particularly difficult ideas through the application of what he called the “pragmatic maxim” (Gallie, 1952). Simply put:


The elements of every concept enter into logical thought at the gate of perception and make their exit at the gate of purposive action; and whatever cannot show its passports at both those two gates is to be arrested as unauthorized by reason.

(Peirce, 1903, p. 241)



Educational psychologists who balk at the abstract principles of Descartes and Chalmers may find Peirce’s pragmatic principles more relevant to their research. While he employed metaphysical concepts, his purpose was clear and worthy of present application: assist in the understanding of complex ideas through their pragmatic purpose. Still, the study of correct reasoning and how it can be nurtured in the educational setting has been debated since the advent of Western philosophy in Ancient Greece. A remarkable fact in the history of logic is that the practice of propositional and symbolic logic remained largely unchanged for the two millennia since Aristotle’s study of syllogisms up until Peirce’s The Logic of Relatives (1897).

Propositional logic, first attributed to the ancient Stoics (Mates, 1953), entails the study of how individual statements (e.g., “Washington, DC is a city” and “Washington, DC is not associated with any U.S. state”) connected by logical operators (e.g., “and…but” or “if…then”) allow for the determination of their truth (T) or falsehood (F). For example, we could write the prior argument in the form of a syllogism that would be judged as valid:




	If

	Washington, DC is a city




	and

	Washington, DC is not associated with any U.S. state;




	then

	It is not the case that all cities are associated with a U.S. state






If we represent each proposition with a symbol, however, it is difficult to recognize its validity.

If P/and ∼R/Therefore, Q

Thus, a challenge for arguments in this form of syllogism is that the terms within propositions (DC, cities, states) are not represented to show their validity. Peirce constructed a sentential calculus utilizing Boolean algebra and set theory to accomplish such a task. Interestingly, it was the independently developed system of Gottlob Frege that gave rise to the predicate logic practiced today, where the aforementioned argument would be represented:


	Let a=D.C., P = “is a city”, Q = “is associated with a U.S. state”, ∃x = “There is some x that exists”, ∀x = “For all x”, xP⊃xQ = “if x is a city, then x is associated with a U.S. state”


	aP “D.C. is a city” & aQ “It is not the case that D.C. is associated with a U.S. state”


	∃x(xP & ∼xQ) “There exists at least one x that is a city and not associated with a U.S. state”


	//Therefore, ∀x(xP⊃xQ) “It is not the case that all cities are associated with a U.S. state.”




If your head is starting to spin, imagine how first year logic students or children learning to inference might feel when called upon to explain their reasoning! Nevertheless, logic is an incredibly powerful tool of reasoning which should be studied in connection to mathematics and language education. It is also an increasingly important skill as coding curricula are becoming more commonplace in classrooms and other learning environments.


Saul Kripke (1940–2022)

Saul Kripke was one of the most influential philosophers and logicians of our time. Kripke’s work extended into philosophy of language, logic, philosophy of mathematics, metaphysics, and epistemology. He was especially influential in the study of modal logic, which concerns necessity and possibility by adding additional logical operators (e.g., “is necessary” and “is possible”) (Lacey, 1996). In Naming and Necessity, Kripke (1980) drew a distinction between names and descriptions, where names were held to be rigid designators that were true in all possible worlds while descriptions were variable. He also argued that certain true a posteriori statements, like those involved when two different names refer to the same object, are necessarily true and cannot be conceived to be false (e.g., water is H2O).

Kripke studied non-classical logics, such as the aforementioned modal logic and logics with more than two truth values (true/false), to deal with problems in philosophy. For example, Kripke (1975) addressed a set of semantic paradoxes known as the “Liar paradox” where self-referential sentences appear to be false if true or true if false (i.e., antinomies). The classic example is, “This statement is false.” This paradox violates the correspondence theory of truth that requires that a statement must correspond to a fact to be true, but no such state of affairs has yet been found (Barwise & Etchemendy, 1987). Historically, other philosophers have argued that this paradox would not necessarily be problematic for a coherence theory of truth that requires that propositions must provide mutual explanatory support for each other, regardless of their alignment to external facts (Bradley, 1914). Educational psychologists might thus consult logicians to nuance their understandings of truth in reasoning and critical thinking research within and across domains, as well as within and without the academic setting. We turn now to our final philosopher whose work on logic and language significantly influenced Kripke’s work.


Ludwig Josef Johann Wittgenstein (1889–1951)

Wittgenstein is considered by many to be one of the most influential thinkers of the 20th century and a central figure in the development of analytic philosophy for his work on valid and invalid uses of language. In Tractatus Logico-Philosophicus (1921/1961), Wittgenstein examined questions of linguistic precision and the relation between language and reality. He believed that his propositional account of logic had, in effect, solved all of philosophy’s problems by delineating the limits of language, thought, and the state of affairs they represent. “Everything that can be thought at all can be thought clearly. Everything that can be said can be said clearly” (4.116). Philosophy, abiding by his account of propositions, thus promised to provide a clear picture of the world that would supply educational psychologists with a clear goal: educate toward this clear thinking. This task was explicitly voiced by Wittgenstein’s contemporary, the Cambridge philosopher and logician Susan Stebbing (1938).

Wittgenstein later retracted the system proposed in the Tractatus in the posthumously published Philosophical Investigations (1953/2009). He contended that conceptual confusions embedded in language are at the root of most philosophical problems. Wittgenstein no longer located the task of philosophy of language in its inquiry into the meaning of how a proposition represents but how language is used in “ordinary language.” He invokes the concept of “language-games” to illustrate how language defies definition but still adheres to certain rules and regularities. Educational psychologists interested in the study of language might consult Section 23 of the Investigations’ list of language games to consider meaning in various contexts of communication (e.g., “reporting an event” and “translating from one language to another,” 2009, p. 15).



Moral Philosophy, Aesthetics, Social, and Political Philosophy


	What is the relation between freedom and morality?


	What is value or worth of some object, idea, person, or experience?


	Can judgments of beauty or taste be right or wrong?


	What are the boundaries between person and state?


	How should individuals behave as “good” members of a community or society?


	Who has the right to determine what qualifies as “good,” “fair,” or “just”?


	Can questions of beauty, art, or taste be answered through rational thinking or more holistic, sensory experience?




Our second philosophical cluster centers on questions of value, which have prominence in moral philosophy, aesthetics, as well as social and political philosophy. Philosophers interested in value theory not only contemplate the good, the bad, and the ugly, but also ponder the source and nature of goodness, as well as beliefs about morality. The empirical study of values is an area of explicit overlap between much educational psychology research and the area of moral psychology (e.g., Gasser et al., 2022). Thus, educational psychologists interested in the source and nature of values are likely to find applicable areas for their research in this philosophical strand. In this section, we examine an ethical theory of acquiring the good life through living virtuously and then consider its influence on the debate of objective versus cultural virtues. We then explore the social and political philosophers who grapple with the challenges of cultivating values in a global and pluralistic society. We conclude with a discussion of aesthetics and the challenges associated with criticism.

Aristotle (384–322 BCE)

Within classic philosophy, Aristotle’s (340 BCE/2012) treatise Nicomachean Ethics is widely regarded as among the most important historical writings and represents his most influential thinking about ethics. In it, he asks and answers the question of what is required for a person to live an optimally good life? Aristotle begins his examination of this question by writing that the highest aim for humans is well-being or happiness. He suggests that philosophers should begin their study of ethics by identifying what people of good upbringing hold to be true and then move forward from there. Such a starting point was, necessarily, riddled with biases. It privileged men of noble descent over individuals from other social classes, as only noble men were educated at the time. According to Kraut (2018), Aristotle considered ethical virtues like justice or courage to represent a complex web of rational, emotional, and social skills.

This complex view of ethics was summarily captured in the various books within Nicomachean Ethics, which cover topics such as temperance, honesty with oneself, pleasure, and, of course, happiness. However, it is not clear whether these virtues are universal or specific to certain societies. By basing his study on one particular form of valued upbringing, Aristotle might have reified the values of those behaviors in a specific society rather than discovering true, universal virtue. For example, when one consults societies influenced by Confucius, then different behaviors are lauded as virtuous (Seok, 2017). The grounds and nature of moral principles are subjects of metaethical inquiry, whereas the virtues themselves are proposed as normative ethical principles of how one ought to behave, as we next explore.


Martha Nussbaum (1947–present)

Nussbaum is a Distinguished Professor of Law and Ethics at the University of Chicago, known for her philosophical writings on ethics, emotion, education, political philosophy, and liberal philosophical feminism. In Fragility of Goodness, Nussbaum (1986) draws on philosophical and literary writings, ancient and modern, to address human vulnerability as a significant force in understanding the goodness of humanity; a view consistent with that expressed by Aristotle (Kraut, 2018). She also defends Aristotle’s objective account of the good life against the relativizing influence in many contemporary accounts of virtue ethics (Nussbaum, 1988).

Although espousing a non-relativistic view, Nussbaum’s philosophy is far from parochial. In Cultivating Humanity: A Classical Defense of Reform in Liberal Education (1998), she advocates for multiculturalism and for learning the history of minoritized groups as part of one’s education (Duignan, 2021). Yet, she does not advocate for subjective moral truths. She draws attention to the way Aristotle enumerates his virtues as emanating from the “sphere of universal experience and choice,” and that whenever people act or make a choice, they do so in one of those spheres (Nussbaum, 1988, p. 36). According to the way Aristotle has set things up, the spheres of experience fix the virtues such that the debate is not about whether certain virtues are culturally bound, for undoubtedly some are, but which of these cultural specifications of these fixed virtues proves to be the best.

The enterprise of normative ethics, determining how one ought to act, is inextricably tied to educational research, policy, and practice. Virtue ethics is one major normative ethical theory with deonology (i.e., morality based on duty and rights) and consequentialism (i.e., morality based on certain consequences of an action) being two others (Lacey, 1996). Navigating the complex contemporary issues of schooling involves the area of applied ethics, which examines ethical problems from the viewpoint of a normative ethical theory. Arguments in policy necessarily intersect with philosophy surrounding such topics as the rights of students, determining which behaviors are valued, and how to address cultural and cognitive diversity, equitable education, racism, sexism, ablism, as well as a host of other valuings into which individuals are socialized. Thus, researchers, educators, and policymakers should be informed about and competent in the philosophical reasoning that such crucial issues demand. Further, the professional development of teachers would also be enriched by tapping the philosophical roots on ethics and morality, as well as their intersections with different epistemologies (Kalyanpur, 1999) and cultural frameworks (Kohli & Pizarro, 2016).


Cornel West (1953–present)

Cornell West is a particularly public figure and outspoken critic of the unacceptable conditions that exist for BIPOC and for impoverished people living in the United States. His influential writings, such as Race Matters (1993) and Democracy Matters (2004), address race and class disparities that exist in the United States and how such disparities are perpetuated by social and political institutions. In the latter, West argues that the value placed on the free-market and on wealth has obscured this country’s vision and compassion for the BIPOC community:


In short, the dangerous dogma of free-market fundamentalism turns our attention away from schools to prisons, from workers’ conditions to profit margins…the fundamentalism of the market puts a premium on the activities of buying and selling, consuming and taking…and devalues community, compassionate charity, and improvement of the general quality of life.

(2004, p. 136)



Educational psychologists could draw on philosophical inquiry into value theory not only to explore the cultivation of certain values but also to nuance their understanding of inequities in education and how they are tied to certain values. For example, Ladson-Billings (2006) exhorts educational researchers and practicing educators to move beyond a narrow focus on “achievement gaps” and to start addressing the fulfillment of various educational debts owed to minoritized groups, listing not just an economic debt, but moral, historical, and sociopolitical debts as well. Interestingly, our next highlighted philosopher, writing over two centuries ago, also noted the plights of subjected populations in a society consumed by consuming.


Mary Wollstonecraft (1759–1797)

Wollstonecraft is regarded as a founding feminist who explored similar social themes to Cornel West, namely the plight of subjected individuals in a society ruled by acquiring and consuming (Tomaselli, 2020). In Wollstonecraft’s (1792) best-known work, A Vindication of the Rights of Woman, she rebuked the claims of several theorists who maintained that women should receive only a domestic versus formal or rational education because women were more sensitive, more emotionally affected than men, and thus incapable of rational thought.


My main argument is built on this simple principle, that if she be not prepared by education to become the companion of man, she will stop the progress of knowledge and virtue; for truth must be common to all, or it will be inefficacious with respect to its influence on general practice.

(p. 3)



Wollstonecraft’s themes on the education of women remain compelling to this day, particularly as women’s rights become increasingly tenuous. Knowledge of her reasons and her methods for such education should be more widespread among educational psychologists, especially those interested in research on self-regulation and self-concept. Wollstonecraft’s themes can also be applied to individuals from diverse racial or ethnic groups as articulated by Ladson-Billings (2006). However, educational psychologists researching diverse populations may also question to what extent a certain group’s positioning in society (e.g., minoritized or disabled) yields lived experiences that provide different ways of knowing (Connor et al., 2016).


John Dewey (1859–1952)

Dewey, along with William James and Charles Peirce, is regarded as one of the founders of pragmatism. Dewey’s impressive catalogue of works fell within multiple branches of philosophy including metaphysics and logic, as well as his work championing liberal education reform. Here, however, we highlight Dewey’s (1934) writing on aesthetics. Aesthetics emerged as a subbranch of axiology in the 18th century largely as a reaction to a rise in rationalism or the view that judgments of taste, art, and beauty were made on the basis of reason (Lacey, 1996). Within aesthetics, the objective sensation of taste was a rebuttal to arguments that judgments of beauty or determinations of arts’ value or worth are achieved by rational thought (Saw, 1972).

In Art as Experience, Dewey (1934) draws a clear distinction between an art product, the external object, and true art, which is the experience that the product engenders. As he writes:


When artistic objects are separated from both conditions of origin and operation in experience, a wall is built around them that renders almost opaque their general significance, with which aesthetic theory deals. Art is remitted to a separate realm, where it is cut off from that association with the materials and aims of every other form of human effort, undergoing, and achievement.

(p. 3)



This work had many antecedents in Dewey’s earlier writings, such as his focus on interest, and is regarded as one of the most influential contributions on aesthetics in the 20th century (Leddy, 2020). While interest and engagement are popular concepts in educational psychology research (Hidi & Renninger, 2006; Reeve & Tseng, 2011), the topic of aesthetic evaluation is much less appreciated. Educational psychologists might consult Dewey’s writings as well as other philosophers of aesthetics who continue to explore the tension between judgments based on personal, subjective feelings or preferences and judgments based on the specific elements or design principles that have garnered social and cultural acceptance (Budd, 1995). Similarly, within literary studies, there are advocates of a more aesthetic stance (Rosenblatt, 1986) who contend that quality literature is to be emotionally savored as a lived-through experience. From this viewpoint, treating written works analytically, which is typical among text researchers, destroys the art or beauty of literacy engagement. Considerations on the form of the aesthetic, taste, and value of art are especially relevant when trying to understand the impacts of new mediums in a rapidly changing technological landscape. Such considerations might also inform how educators’ normative standards of taste and style may stifle rather than foster students’ creative and critical thinking and performance.



Epistemology, Philosophy of Mind, Philosophy of Science


	What are emotions?


	What is consciousness?


	What is mental representation and its varieties?


	What are the limits of human knowledge? Can humans really know anything?


	What can science tell us? What is its purpose?


	How is knowledge acquired?


	What qualifies as a justified belief?


	Can belief justifications be internal or external to the mind?


	What is knowledge?


	What is truth?




The final cluster of philosophical questions we examine is structured around a major quandary: What is the nature of knowledge? In today’s intellectual landscape, this enigma revolves around two major topics of inquiry frequently discussed in the field of educational psychology: the mind that does the knowing and science as a means to knowledge. Given our purpose of presenting researchers in educational psychology with underappreciated philosophy relevant to their field, we have forgone discussions into the nature of mind and science. Rather, we organize this examination around more fundamental debates that pertain to the nature, source, and limits of knowledge.

In addition to questions posed about what individuals can truly come to know and what lies beyond human ability to know, modern epistemology is concerned with the certainty of any knowledge claims. Skepticism within philosophy is a term that signifies the view that what is claimed as knowledge is to be questioned or doubted (Burnyeat, 1983). The level of doubt or the basis for questioning knowledge claims can vary, leading to different forms of skepticism, such as general or selective (Putnam, 1981). General skepticism questions all knowledge claims that humans forward on several grounds. For one, there are general skeptics who regard the human mind as simply incapable of engaging in the reasoning required to justify anything as knowledge (Steup & Neta, 2020). Alternatively, there are general skeptics who argue that there is no way to remove all doubt when it comes to any proposition individuals may forward. Thus, as long as doubt remains, there is virtually nothing that can be known with true certainty (Unger, 1975).

In contrast to general skepticism, selective or local skepticism does not doubt all knowledge claims, but rather calls into question humankind’s ability to know anything in particular domains or regarding certain hypotheses. For instance, selective skeptics hold that individuals can only espouse beliefs when it comes to such domains of philosophical study as morality, religion, or ethics. These more localized doubts have also been directed toward claims made about human ability to truly remember the past, “know” the mind of others, or even conclude whether there can be mind-world separation. Here we begin by asking, “If knowledge exists, what sort of thing would it be?” and by consulting the works of one particular philosopher whose definition of knowledge can be seen as a platform for all ensuing discussions of knowledge in the history of the philosophical tradition examined in this chapter.

Plato

Plato (c. 428–348 BCE) is arguably the best-known, most widely studied, and most influential philosopher of all time. Together with his mentor, Socrates, and his student, Aristotle, Plato helped lay the foundations of an enduring Western European philosophical tradition by questioning the prevailing materialistic view of the world. Materialists, in effect, contended that all nature derives from matter, including the workings of the human mind that are the result of material interactions. Plato’s Theory of Ideal Forms and the Idealist philosophy it represented stood in opposition to such materialist views (Bostock, 1988).

In his Allegory of the Cave, Plato creates the tale of men chained in a cave, heads fixed forward toward a wall, who are observing shadows cast on the wall by a large but unseen fire (Bloom, 1968). He uses this allegory to dismantle the underlying premises of materialism. Plato explains that like materialism, these shadows are weak representations of the true reality that lies beyond their awareness. These shadows on the cave wall, therefore, are analogous to the “shadow knowledge” that humans can acquire through sensory experiences. Plato further argues that because the world available through sensory experiences is always in flux, humankind can never be certain as to what truly exists. Consequently, the way to reach understanding of the true nature of something—its ideal form—requires transcending sensory experience and engaging in the exercise of reasoning. As further articulated in the Socratic dialog, Theaetetus, Plato offers the dialectic approach of his mentor Socrates as a way to uncover the unchanging, ideal nature of a thing (Bostock, 1988). The dialectic approach to elicit understanding was regarded as essential because objects apprehended through sensory experiences alone are subject to change and, thus, cannot represent those objects’ true nature. It is only through the exercise of reason that humans have knowledge; the understanding of the true, unchanging nature of objects.

In the Theaetetus, Plato explains that knowledge is distinguished from mere true opinion in that knowledge is accompanied by an account or grounding (logos, Bostock, 1988). Much of what is studied within mainstream epistemology is propositional knowledge or “knowledge that” P (Ryle, 1949), where P is a well-formed statement like “the moon is made of green cheese.” By contrast, “knowledge how” involves the non-propositional knowledge required to perform tasks like riding a bike. Philosophers have generally agreed that to know that P, three conditions that must be met: one must believe that P, P must be true, and one must be justified in believing that P is true (Lacey, 1996). The term warrant is sometimes used to signify an epistemic justification. Since Plato introduced this concept of knowledge as justified, true belief, it remained virtually unchallenged in philosophy for two millennia, that is until a couple of highly influential thought experiments were introduced by our next philosopher.


Edmund Gettier (1927–2021)

Gettier gained his reputation in philosophy with an attack on the fundamental view of knowledge in a three-page essay titled, Is justified true belief knowledge? In this brief essay, Gettier (1963) crafted two thought experiments that appeared to effectively counter the judgment that propositions that are justified and true can correctly be labeled as knowledge. In one of these thought experiments, Smith has strong evidence to forward the proposition that his rival for a position, Jones, will be the one ultimately chosen. Smith also has information that Jones has 10 coins in his pocket. Thus, what Smith can claim to know given that both belief and justification conditions have been met is that: the person getting the job has 10 coins in his pocket. Yet, for whatever reason, it is actually Smith who is chosen for the position, and as fate would have it, Smith also has 10 coins in his pocket. That means that while Smith’s claim that the person getting the job has 10 coins in his pocket turned out to be true it was not because Smith actually had known who would be getting the job.

As a result of these conclusions, Gettier argued that justified true beliefs were insufficient conditions for knowledge claims and such thought experiments are now commonly known as Gettier problems. Potential solutions to address the Gettier Problem all require the elimination or modification of some feature of justified true belief that could allow for the knowledge problem to exist including the elimination of fallibility, luck, false evidence, defeasible beliefs, inappropriate causality, and competing intuitions (Hetherington, 1996). We use the next philosopher to outline three well-known orientations toward justification that may assist in educational psychology research: evidentialism, reliabilism, and fallibilism.


Susan Haack (1945–Present)

Haack studied Plato with Gilbert Ryle and logic with Michael Dummett. During her studies, she began to identify as a pragmatist in the mode of Charles Peirce and became a vocal critic of Richard Rorty’s (1991) views on knowledge to the point of rejecting his claim that those views made him somewhat of a pragmatist. While her interests and writings range in many different areas of philosophical study, Haack (1993) is probably best known for her epistemological theory of foundherentism, presented in her influential book Evidence and Inquiry: Towards Reconstruction in Epistemology. Evidentialists, such as Haack, would be justified in believing a proposition if it fits whatever evidence they have rigorously gathered (1993). For example, Russell (1948, pp. 397–398) stated that “[p]erfect rationality consists…in attaching to every proposition a degree of belief corresponding to its degree of credibility,” where credibility means evidence. Importantly, the relation between believing a proposition and justification based on evidence is bound by time and context (Conee & Feldman, 2004).

In contrast, reliabilists would argue that one may be justified in believing a proposition based on the truth-conduciveness of the means through which the belief was acquired (e.g., “I witnessed it”). Perhaps the most well-known contemporary proponent of reliabilism is Alvin Goldman. Goldman (1967, 1986) stipulates that knowledge must be acquired through appropriate means, where “appropriate” is open-ended but rooted in scientific discovery of causal mechanisms that reliably yield true beliefs. Finally, there are the fallibilists who, unlike Plato and Descartes, contend that nothing is certain, and yet, it is possible for one to possess knowledge in the absence of conclusive justification for the truth of a given belief (Lacey, 1996). What is most important to fallibilists is the security of the knowledge that one possesses, lest one only possess the fleeting opinions that Plato describes in the Meno (Bostock, 1988). Among the ways that security can be established are through rational intuition of the truth or a logically valid deduction from what is rationally intuited, or when a belief is caused by its object in an “appropriate” way or is formed by a reliable belief-forming process. Fallibilists generally hold that any instance of fallible knowledge is a true belief that is at least fallibly justified.

Haack’s application of pragmatism to the questions of knowledge justification lead to the development of her foundherentism, which sought to avoid both the problem of unending propositions or reasons that plagued foundationalism and the problem of circularity that makes the coherentist theory of justification untenable. In Evidence and Inquiry: Towards Reconstruction in Epistemology, she uses an analogy of a crossword puzzle to explain how there can be mutual support of a belief without the circularity of coherentism. Haack’s foundherentism presents a reasonable and fitting response to the more extreme theoretical positions of foundationalism and coherentism. She again applies pragmatist principles when positioning her views between cynicism and scientism in Defending Science—Within Reason: Between Scientism and Cynicism (2011). On the one hand, Haack vigorously defends science and scientific inquiry over the cynics, doubters, and skeptics who employ faculty logic and reasoning often cast within religious dogma. Yet, on the other hand, she warns against those who would raise science to a level of dogma by promoting it as the only true means to reach epistemological truth.

Many working in the area of epistemology investigate which sorts of things (e.g., internal or external evidence) count as justification/warrant (Lacey, 1996). For internalists, adequate justifications for a proposition come from within individuals’ minds and nothing beyond that is required. Justification for externalists, by comparison, is predicated on conditions or factors outside individuals’ mind to establish the truth of any propositions. We have written extensively about the nature of justification of knowledge and knowing, particularly as it relates to formal learning (e.g., Murphy et al., 2007, 2012a, 2012b). Future educational psychology research might examine not only the foundations of knowledge, but also the various stages along the knowledge-seeking processes. For example, one could look not just at the norms of knowing (epistemic) but also question what philosopher Jane Friedman (2020) calls the norms of inquiry (zetetic). When, if ever, should students stop following evidence or stop seeking knowledge they are in a position to know? These norms are especially relevant as each successive generation of students grows more and more inundated by the burgeoning flood of information they encounter in their daily lives and are instructed to manage with strong research skills.




Reaffirming Philosophy’s Value to Educational Psychology

Within this chapter, our goal has been to reaffirm philosophy’s value to educational psychology. In this final section, we return to the three philosophical clusters summarized and exemplified in the preceding section to demonstrate how these clusters continue to have relevance and value to ongoing research in educational psychology. We will also draw on those philosophical roots to provoke consideration of enigmatic issues that warrant greater examination among educational psychologists.

Metaphysics, Language, Mathematics, and Logic

Reasoning, Reflection, and Logical Thinking

There is a rich and ever-expanding literature in educational psychology dedicated to understanding human reasoning processes and to promoting more effective reasoning and reflective thinking (Murphy et al., 2018; Stanovich & Stanovich, 2010). There are several assumptions that seemingly underlie this literature on reasoning and reflective thinking. For one, it is held that humans are intuitive thinkers by and large and that this mode of thought often results in illogical choices or poor decisions (Tversky & Kahneman, 1974). For another, there appears to be wide support for a dual system of human thought processes, where System 1 encompasses the reactive, spontaneous, and largely intuitive side of thinking guided by heuristics and System 2 represents the more reflective and rational mode of thought (Kahneman, 2011; Stanovich et al., 2011). Finally, within the educational psychology literature, there is a general acceptance of the premise that the habits of mind that lead to more intuitive and non-reflective judgments can be altered through well-designed interventions, although achieving enduring change is by no means easy or quick (Murphy, 2018; Willingham, 2007).

How can philosophy anchor the ongoing research into reasoning, reflection, and logical thinking? Philosophy has already contributed richly to the theory and research in this domain of inquiry, even if not explicitly acknowledged, and has even more to contribute. For example, one of the best-known programs developed to enhance children’s thinking and reasoning is Philosophy for Children or P4C. P4C was the brainchild of Matthew Lipman (1985) who started the program in the 1970s when he recognized the poor reasoning and thinking abilities of university students. He determined that nurturing reflective thinking and reasoning needed to be inculcated when students are young. The concept behind P4C involves engaging children in dialogue around stimulating narratives that explore some of philosophy’s most substantive questions (e.g., What does it mean to be real?). Accordingly, Lipman drew on many philosophical thinkers, including John Dewey’s work on experience. There is evidence that P4C has a significant, positive effect when implemented as Lipman intended (García-Moriyón et al., 2005). The program now operates globally and has also been expanded to secondary schools and into college classrooms (Wartenberg, 2007).

Other highly effective interventions have been built around reading, discussion, and critical-analytic thinking with text such as Paideia Discussions (Adler, 2010) or Collaborative Reasoning (Clark et al., 2003). Quality Talk or QT, for example, bears certain similarity with P4C in its dialogic character, as well as its philosophical nods to Plato, Dewey, James, and Peirce (Murphy & Firetto, 2018; Murphy et al., 2007). Like P4C, QT has amassed strong empirical evidence for its viability (Murphy, 2018). There are several important deviations from P4C in QT, however. For one, QT uses texts from content courses at all grade levels, ranging from elementary-school reading to secondary chemistry classes (Murphy et al., 2018). For another, this intervention program targets not only students’ ability to pose critical questions for their peer group to reason about collaboratively, but also the depth of their comprehension of course materials. As both P4C and QT illustrate, philosophical grounding can enrich and extend important lines of inquiry into reasoning, reflection, and logical thinking.

Another line of inquiry, undertaken by Dutch researchers, entails very well-designed empirical investigations that involve training in thinking and logic problems (e.g., Heijltjes et al., 2014; van Peppen et al., 2018) including syllogistic reasoning problems. These researchers have grounded their investigations in cognitive theory and research centered around memory, cognitive load, reasoning bias, and interleaved practice. While citing Stanovich, Tversky, Kahneman, and Facione’s (1990) Delphi report on critical thinking, there are few, if any, mentions of the philosophical roots to the forms of reasoning and logic problems that were core to this program of research. This would be an example of a productive domain of psychological research that could benefit from a slight reorientation to include explicit philosophical grounding in the training of the researchers and the students.

Finally, what provocative issue can we put forth to educational psychologists engaged in understanding and promoting reasoning, reflection, and logical thinking? For those who explore the critical question of whether training in rules of formal logic or reasoning penetrate into the habits that individuals rely on in their everyday thinking and decision making, we raise the challenge of doing so through the additional guidance of philosophy. It is one thing to see students in these training programs exhibit more reflective, critical, and logical thinking when placed in academic or experimental settings where more System 2 thinking is supported or promoted. It is quite another to see these ways of thinking transfer to the chaotic world outside these optimal and orchestrated spaces. As anyone who has read philosophy can attest, the chaos of such deep thought is transformational if not downright corrupting—to paraphrase Socrates. As educational psychologists think long and hard about what transformations in thinking, reasoning, and logic can be hoped for in the long term, we exhort them to consult the centuries of reflecting and reasoning on such matters in philosophy to ensure that such mental processes migrate into the messiness that is the real world.


Persuasion and Argumentation

Some educational psychology researchers are invested in harnessing the power of language, written or oral, to change individuals’ viewpoints, abandon unsound ideas, or support a particular stance (Alexander et al., 2002; Dole & Sinatra, 1998; Murphy & Mason, 2006; Wolfe & Britt, 2008). Within this literature, these researchers routinely acknowledge the work of both classic and contemporary philosophers, including Aristotle’s (340 BCE/2012) writings on rhetoric, Toulmin’s (1969) model of argument, and Thagard’s (1992) theory and research on explanatory coherence. Those engaged in argumentation studies in educational psychology routinely base their research designs and interventions on Toulmin’s (1969) model. Three elements of this six-part model, in particular, are standard in this literature: claim, ground, and warrant. The claim, which constitutes the thesis statement, is a conclusion that is to be supported; the ground is the foundational evidence that supports the claim; and the warrant is the bridging statement that ties the thesis to the evidence.

By comparison, Thagard’s influence within educational psychology theory and research is most evident in the models and studies pertaining to conceptual change. Specifically, Thagard positioned conceptual change on a continuum signifying the depth of transformation from weak to radical (Dole & Sinatra, 1998). Moreover, Thagard (1989) forwarded the computational theory of explanatory coherence that postulated that an alternative explanatory hypothesis is more likely to be accepted if it coheres better than individuals’ existing understandings. He also compared more radical changes to conceptual revolutions on the order of paradigm shifts in science. What is interesting to consider as a mooring point for educational psychologists are the nuanced philosophical arguments underlying Thagard’s and Toulmin’s theoretical work. With notable exceptions (McNeill et al., 2006), these philosophical underpinnings are not always given the attention they merit. By acknowledging these more nuanced philosophical contentions in their writings on persuasion and argumentation, educational psychologists would not only enrich the theoretical framing for their investigations, but also better illuminate philosophy’s continuing contributions to educational psychology.


Precision and Imprecision of Meaning

As a point of provocation within this philosophical domain, we want to touch upon the treatment of precision and imprecision that manifests in language and mathematics. Words, as Vygotsky (1978) and Wittgenstein (1953/2009) recognized, are social constructions and, as such, are invariably colored, shaped, and shaded by the personal and cultural experiences of their users (Alexander et al., 1991; Murphy & Alexander, 2000). Of course, this recognition does not give educational psychologists license to use words in their writings loosely and imprecisely. To the contrary, it calls upon members of this field to be as clear in their language choices and as specific in their terminology as possible, with the understanding that this clarity might vary for different groups and for certain words (Dinsmore et al., 2008). The cultural and social nature of language should also encourage us to draw on the terminologies and definitions within the philosophical and psychological literatures, rather than invent new terms, and to define those terms central to theoretical and empirical writings, rather than leaving those terms unspecified.

When it comes to the discipline of mathematics, in contrast to language, educational psychologists have a different concern to face. While results of statistical analyses are reported with an air of certainty, and the scores from formal or informal assessments are conveyed with conviction, one could reasonably question the likelihood of unassailable “truths” in mathematics and whether such questions are apt to be formed by developing thinkers. While there is unquestionably more precision in the use of terminology and reporting conventions in mathematics than in language-related domains, the evaluation of proofs and arguments serve as a viable research avenue into the development of reasoning and the merits of precision.



Moral Philosophy, Aesthetics, Social, and Political Philosophy

Questions about what it means to act ethically or morally—to be a “good” member of a community—is reflected in a number of educational psychology research initiatives, including studies of students’ prosocial behaviors (Wentzel, 2003; Wentzel & McNamara, 1999), bullying in school and on-line (Espelage & Swearer, 2003; Low & Espelage, 2013), and academic cheating (Anderman et al., 1998). Moreover, a related question about who has the right to determine what counts as ethical, moral, or “good” behavior bears directly on issues of equity, culture, race, and gender in educational practice and research (Gray et al., 2018; Matthews & López, 2020; Meece & Eccles, 1993; Nasir, 2020; Taasoobshirazi & Carr, 2008). We consider both these domains of inquiry in the ensuing discussions with an eye toward contributions that philosophy can make to these research programs.

What Is Good, Fair, and Just?

In their research program, Wentzel and Caldwell (1997) and Wentzel (2003) examine the effects of children’s and adolescents’ displays of prosocial and antisocial behaviors on their friendships, peer acceptance, and academic achievement in school. Her studies show that students who display prosocial behaviors, such as helping, sharing, cooperating, or being attentive, are more likely to be integrated into the classroom culture and perform better academically than students who show more disruptive or maladaptive behaviors, such as being aggressive, disobedient, or inattentive. Espelage (2014) focuses on socially undesirable student behaviors categorized as bullying. While acknowledging the challenge of defining bullying, Espelage states that most researchers agree that the term describes intentionally harmful, aggressive, and repetitive behaviors that are generally associated with a power differential between the victimizer and the victim (Bosworth et al., 1999; Swearer et al., 2010).

In both these lines of inquiry, the researchers view these undesirable behaviors from a social-ecological perspective; that is, as occurring within interrelated social systems. Specifically, Wentzel (2003) and Espelage (2014) recognize that there are characteristics not only of students that contribute to their unwanted actions (e.g., lack of social competence or regulatory abilities), but also the classroom, home, and community environments they inhabit. The recommendations these researchers forward for decreasing such behaviors are systematic, encompassing both internal and external factors. As Wentzel (2003) stated:


Creating a caring classroom environment in which teachers enforce rules consistently, communicate expectations for self-reliance and self-control, solicit children’s opinions and feelings, and provide positive expressions of warmth and approval appears to be critical in this regard.

(pp. 324–325)



One class of student behaviors that educators would readily identify as undesirable is academic cheating. Academic cheating is commonly understood as dishonest practices that might involve passing off information, materials, or products that were not appropriately acquired, sourced, or produced as one’s own. There are educational psychologists like Anderman (Anderman et al., 1998) who have made academic cheating a focus of their research. In his studies, Anderman investigates how instances of cheating are tied to students’ personal achievement goals, their efficacy beliefs, the goal structure in the classroom, and the perceived costs of cheating (Anderman & Koenka, 2017; Murdock & Anderman, 2006). As with studies of prosocial and bullying behaviors, Anderman asserts that there are both characteristics of the students (e.g., low efficacy or performance goals) and the instructional environment (e.g., clear consequences or mastery climate) that impact the likelihood of cheating.

What can philosophical writings around what is good, fair, or just contribute to ongoing research on undesirable behaviors? In each of these programs of research, the researchers noted that there are no agreed-upon definitions or set of criteria for culling the “good” from the “bad” in students’ actions. It is at this point that philosophical writings may prove informative, revealing how such notions have been conceptualized over time and the forces that have impinged on those conceptualizations. For example, Aristotle’s (340 BCE/2012) treatise, Nicomachean Ethics, can offer insights into the rational, emotional, and social bases that have shaped such judgments.

What is also evident in the educational psychology literature on prosocial behaviors, bullying, and cheating is that researchers are working under the assumption that students are intentional about their academic goals; cognizant of the effects actions are likely to have on others; and conscious of shared norms of conduct in academic settings. Intentionality is also an issue in students’ willingness to change the conceptions they hold (Pintrich et al., 1993). Yet, contemporary philosophers give cause for questioning those assumptions. Dennett (1991, 2017a) and Chalmers (1996), for example, forward antithetical views of human intentionality, awareness, and consciousness. Dennett (1991) treats consciousness as described in cognitive accounts as an illusion, yet still advocates that humans possess freedom worth having. In contrast, Chalmers’s (1996) views of consciousness call into question attempts to situate consciousness of experiences solely in the structures and processes of the brain. Both Dennett’s and Chalmers’s accounts have profound implications on views of agency that need to be parsed out in terms of reasonable expectations. Minimally, we would want educational psychologists whose research relies on students’, teachers’, or others’ awareness of what qualifies as good, fair, or just to pause and reflect on that expectation.


Gender, Culture, Class, and Race

Within the research programs just cited and within the broader educational psychology literature, there is recognition that ethical or moral judgments vary depending on the gender, cultural background, socioeconomic status, and race of students. Yet, in-depth explorations of how such sociocultural markers of human differences shape ethical and moral judgments are regrettably rare within the educational psychology literature. Recently, there has been a concerted effort to reframe the way race is routinely treated in educational psychology theory and research (Gray et al., 2018; Matthews & López, 2020). We see this as a critical step in the right direction for the field and one that needs to be undertaken for gender, socioeconomic class, and culture as well. While beyond the scope of this chapter, DeCuir-Gumby (2024) offers guidance on how such calls for reframing can be accomplished within the pages of this Handbook. As Matthews and López (2020) proclaimed in their introduction to a special issue of Contemporary Educational Psychology devoted to the subject of “Race-Reimaging Educational Psychology Research: Investigating Constructs Through the Lens of Race and Culture”:


Empirical studies that boast a “diverse” sample but simply employ race as a categorical moderator or control variable have set a low standard for cogently integrating race and culture into psychological research, and these studies often fail to contribute a rich understanding of the role racialized experiences play in individual psychological processes. Similarly, studies that simply compare racial groups on key learning outcomes can limit a sophisticated consideration of race, perpetuate perceived deficiencies among disenfranchised people groups, and propagate dangerous cultural superiority assumptions for predominant groups.

(p. 1)



The same argument that Matthews and López make about race and culture pertain as well to gender and socioeconomic classes in the psychological literature. Determinations about what is good, fair, or just are difficult enough to explore validly and reliably, but when such questions are posed to diverse populations it is unclear how the very ideas of good, fair, or just are perceived. There is certainly evidence that gender, class, and race play a significant role in occurrences of maladaptive and disruptive behaviors, with students classified as males and students from marginalized racial groups more likely to be suspended or expelled (Espelage et al., 2024). As reported by Smith and Harper (2015):


Nationally, 1.2 million Black students were suspended from K-12 public schools in a single academic year….Boys were 65% of Black students suspended from K-12 public schools….Blacks were 35% of boys suspended and 34% of boys expelled from K-12 public schools in the United States.

(p. 1)



Without more extensive examination, one cannot ascertain the degree to which such disparities are attributable to student behaviors, racial biases, or different views on what constitutes an acceptable code of conduct. Yet, what is evident within the educational, psychological, and policy literatures is that research on the intersection of sociocultural markers of difference and “good” behavior remains regrettably limited and must move beyond simple group comparisons.

There is yet another significant gap in the literature addressing ethical and moral concerns that extends well beyond the field of educational psychology and that has serious ramifications for conclusions reached and implications forwarded. That gap pertains to the disproportionate representation of the global North, especially the United States and Western Europe, compared to the global South, in published research related to such critical topics. Far too little is known about how notions like prosocial behavior, bullying, or cheating would be interpreted internationally. We concur with Schutz’s (2020, p. 3) contention that:


For research on race, as well as in other areas, the assumption about the absolute nature of constructs should be questioned and investigated….From an absolute world view, psychological processes are viewed as universal and basically cultural free…which suggests that the nature of those concepts should remain the same no matter the context.



Returning to the purpose of this chapter, we therefore ask: What can philosophy offer educational psychologists invested in understanding how questions of ethics or morals interface with individuals’ sociocultural markers of difference or their intersectionality? The fact is that contemporary philosophers like Nussbaum (1988) and West (2004) repeatedly call into question judgments about what constitutes good or appropriate behavior that may be unfairly shaped by power structures, Western norms, or majority values. This latter point echoes the philosophical question about who makes the decisions about what is good, fair, or just? In the opening pages of her book, Women and Human Development: The Capabilities Approach, Nussbaum (2001) paints a stark portrait of the place of women in the world:


Women in much of the world lack support for fundamental functions of a human life. They are less well nourished than men, less healthy, more vulnerable to physical violence and sexual abuse. They are much less likely than men to be literate, and still less likely to have preprofessional or technical education….All these factors take their toll on emotional well-being: women have fewer opportunities than men to live free from fear and to enjoy rewarding types of love – especially when, as often happens, they are married without choice in childhood and have no recourse from bad marriages. In all these ways, unequal social and political circumstances give women unequal human capabilities.

(p. 1)



In educational psychology, what it means to be girls or women learning, developing, reasoning, expressing emotions, or pursuing goals in the world cannot be effectively captured by the mean comparisons that mark much of the psychological research. As with race and ethnicity, there needs to be an earnest effort to examine what lies behind such gender differences and what those underlying differences have to say to issues of ethics and morals. As Nussbaum’s quote laid bare, it would be misleading to assume that the codes of conduct are equal for girls and boys or women and men. Even more to the point, simply dichotomizing gender as if humans fit neatly into the binary categories of male or female is outmoded in light of emerging awareness of the complexities that “gender” entails.

Finally, the culture of poverty and the way in which living without can dramatically change how individuals view the world and what qualifies as good, fair, or just requires serious attention with the educational psychology field. As West (Smiley & West, 2012) so poignantly argues, there is injustice and inequality that exists globally for those who live in poverty or near poverty. The goals that are often espoused in the educational psychology literature, such as mastery, self-determination, and autonomy, seem to pall for students who lack the fundamentals of life—food, shelter, or security. What role should we play in not just studying this population but in finding ways to support their learning, development, sense of identity, and more? Perhaps we can employ different cultural frameworks (e.g., social-justice orientations) when studying our research subjects (Kohli & Pizarro, 2016) or use methods that support the agency of the research subject (Ozer, 2017).



Epistemology, Philosophy of Mind, Philosophy of Science

Knowledge, Knowing, and Learning

Educational psychologists remain most connected to their philosophical roots through topics in epistemology. More to the point, the linkages to philosophy among those engaged in theoretical or empirical study on epistemology or epistemic beliefs have become more expansive and better delineated over the years. In particular, the earliest writings on epistemological beliefs among educational psychologists were largely predicated on the works of William G. Perry (1968, 1970), who explored the development of thinking and values in college students over the course of their education (Schommer, 1990; Schommer et al., 1992). Then came acknowledgment of certain philosophical underpinnings to the nature of epistemological beliefs (Hofer & Pintrich, 1997). More recently, within the writings of Chinn (Chinn et al., 2011), Greene (Greene et al., 2008), Muis (2008), and others, there is a rich discourse around the philosophical roots of epistemic beliefs and epistemic cognition, including the writings of contemporary philosophers such as Heather Douglas, H. G. Frankfurt, and Susan Haack.

Nevertheless, there are still issues that warrant deeper reflection. For one, what educational psychologists are investigating under the term epistemic is not always apparent nor is the appropriate label always affixed to this area of inquiry (Greene et al., 2008). Further, it would appear that, as of late, we find that the term “epistemic” encompassing a range of topics and domains. For example, in her article Cognition, Metacognition, and Epistemic Cognition, Kitchner (1983) identified epistemic cognition as the highest tier of cognitive processing implicated in the monitoring of complex and ill-structured problems that are often represented by opposing viewpoints and even conflicting evidence. As she writes in the abstract:


The first level, cognition, individuals compute, memorize, read, perceive, solve problems, etc. At the second, metacognitive level, individuals monitor their own progress when they are engaged in these first-order tasks. At the third level, epistemic cognition, individuals reflect on the limits of knowing, the certainty of knowing, and criteria of knowing. Epistemic assumptions influence how individuals understand the nature of problems and decide what kind of strategies are appropriate for solving them.

(p. 222)



Chinn also references epistemic cognition in conjunction with his AIR model (Barzilai & Chinn, 2020; Chinn et al., 2011). Differently from Kitchner (1983), Chinn et al.’s (2011) model addresses epistemic aims or the outcomes sought; epistemic value or the worth ascribed to those aims; epistemic ideals, the norms or criteria for evaluating the attainment of aims or quality of resulting products; and reliable epistemic processes that are the procedures, strategies, and methods that seem appropriate for the aims or goals that are set. For the most part, however, Chinn’s perspective on epistemic cognition, while not qualified or contextualized in theory, draws on the philosophy of science and has been largely directed toward scientific topics and concerns.

There is also the emergent literature on epistemic emotions, which Muis et al. (2015) defined as “emotions that are specifically directed at epistemic ends” (p. 170). According to Muis et al., epistemic emotions “include, but are not limited to, surprise, curiosity, enjoyment, confusion, anxiety, frustration, and boredom” (p. 170). Of course, it cannot be assumed that every instance of these emotions is the consequence of any intentional or singular object or event. Nor is it possible to assert that such emotions are invariably bound to epistemic ends. Moreover, while emotions represent a growing area of study for philosophy, emotions have been the object of study since the time of Plato and Aristotle, which according to Scarantino and de Sousa (2018) makes for a long and complicated history.

Further, as Scarantino and de Sousa noted, this long and complicated history “progressively led to the development of a variety of shared insights about the nature and function of emotions, but no consensual definition of what emotions are (our emphasis), either in philosophy or in affective science” (para 1 under “Three Traditions in the Study of Emotions”). Minimally, we would argue that those exploring these new iterations of epistemology within psychological study, be it epistemic cognition, epistemic emotions, or other variants, should ensure that they have provided an explicit and well-justified definition of the constructs they are investigating (Peirce, 1878). We would also look for educational psychologists seeking to break new epistemic ground to explore the way epistemology is related to and differs from other areas of philosophy. Finally, one of the lessons learned from the likes of Aristotle (Ross, 1981), James (1890), Dewey (1933), and Russell (1948) is that knowing requires reflecting on differences as well as similarities. Thus, if notions like epistemic cognition or epistemic emotions do exist, there must also be non-epistemic cognition and non-epistemic emotions. Thus, those forwarding these lines of inquiry should be able to describe such non-instances.


Epistemology in Practice

We bring our discussion of philosophy’s place within educational psychology theory and research to a close by focusing our lens on the reality of knowledge and knowing as it functions in everyday practice. Our intention is to highlight common routines we have witnessed over the decades that stand in contrast to the ideals and recommendations that populate the scholarly literature related to knowledge and knowing. Specifically, among the insights that can be taken from that scholarly literature is the recognition that knowledge is complex and that knowing demands a healthy skepticism (Peirce, 1877, 1903), which should lead to questioning and evidence seeking. Moreover, knowledge and knowing involve “truth” seeking, with an appreciation that such “truths” rarely present themselves in simple black or white terms. The justified understandings being sought more often live in the grays, demanding perceptiveness and more nuanced evaluations. Further, as this reaffirmation of philosophy’s contributions to educational psychology has hopefully illustrated, perceptions of evidence are shaded by individuals’ gender, culture, socioeconomic status, and race—that is, by the lives people live.

Yet, how are such insights about knowledge and knowing manifested in instructional behaviors and in the methods and materials common to educational and psychological research? What we see in these contexts are certain uninterrogated practices that belie what philosophers and psychologists profess about epistemology and epistemic beliefs. We offer two cases to support our contention: one related to instruction and the other to research. Within instructional environments, for example, there are regrettably few spaces that routinely allow for students’ healthy doubts to emerge. In such spaces, students would be encouraged to question, voice doubts, or offer alternative viewpoints (Murphy et al., 2018). Rather, students are typically required to answer as expected, repeat the instructional “truths” being taught, and accept espoused perspectives, even if they clash with their lives and experiences (Ladson-Billings, 2014). What students come to internalize, therefore, are beliefs that “schooled” content is cut-and-dried information that they are to accept as true.

Even in instructional contexts where certain epistemic ideals are endorsed (Chinn et al., 2011), there may well be expectations that students’ quest for substantiation of what they hear or experience should be constrained to certain forms of evidence deemed by authorities as acceptable. Take the ongoing debates surrounding vaccination hesitancy. Empirical evidence clearly affirms the merits of being vaccinated against COVID-19. However, what if individuals’ evidentiary base is social epistemological and not empirical, or what if the issue of being vaccinated is rooted in the metaphysical and not the physical realm? Are such individuals simply to be cast as “ignorant” or “uninformed”?

The conflicts between epistemic ideals and everyday practice also find their way into educational psychology research. This is a point that Alexander et al. (2020) raised when sharing results of an investigation into children’s solutions to novel mathematical problems:


Despite Dewey’s (1933) wise admonition that there is much to be learned from the imprecise responses that all humans make, formal education practices and certainly the culture of high-stakes assessment too often value only what is deemed wholly complete and fully accurate….From such a vantage point, errors, the label given to all less-than-precise (i.e., incomplete or inaccurate) responses, are regarded as marks of pedagogical shortfalls or indications of students’ failure to learn the evaluated content well. Moreover, within the confines of formal assessment and classical true score theory, errors are treated as random in nature and, thus, meaningless….Yet, these orientations to less-than-precise responses within the assessment literature are ironically mistaken.

(pp. 332–333)



Many measures applied in psychological research follow this all or nothing principle. As in classical true score theory, there is the correct answer, and everything else is noise. As Kulikowich and Alexander (1994) and others (Alexander et al., 1998) have documented, there is much of value to be gleaned from less-than-perfect outcomes for those willing and able to perceive it. Yet, assessments that populate schools and educational research, are rarely built to be epistemically rich spaces meant to foster knowledge seeking and ways of knowing that philosophers and many members of the educational psychology community find desirable. Perhaps by reflecting on certain engrained practices in teaching and research—coming to view them from an alternative philosophical vantage point—educational psychologists can lessen the distance between epistemic ideals and less-than-ideal traditions (e.g., Anderson et al., 1995).




Concluding Thoughts

Drawing on the jester Touchstone’s line from William Shakespeare’s As You Like It, McDermott (2003) posed a fundamental question to the field of educational psychology, “Hast any philosophy in thee, shepherd?” Just as Touchstone was attempting to gauge the worth of the shepherd, McDermott was shining a light on the philosophical grounding of the field of educational psychology. As we proffered at the opening of this chapter, there is little doubt that McDermott, like others (Burbules, 2018; Pajares, 2003), was concerned about tenuous links between educational psychologists and their philosophical forbearers and contemporaries. As McDermott (1986) somewhat sarcastically wrote:


Virtually the only interesting theories of education trace to philosophers….The major reason why contemporary educational theory is so utterly boring is precisely because it has been shorn of philosophical imagination.

(p. 4)



Although some may take umbrage at McDermott’s assessment, we contend that rekindling the philosophical imagination of educational psychology would be a worthwhile endeavor. Such rekindling would require us, as members of the educational psychology community, to immerse or re-immerse ourselves in the pursuit of truth as a scholarly endeavor; convene meaningful discussions regarding the fallibilistic nature of the methods and rigors of our science; and be mindful of our positivistic tendencies. In so doing, we should also be leery of what Haack (1993) regards as modern-day scientism; that is, bestowing special epistemic elite status and privilege on all things science, dismissing or demoting the significance of questions of metaphysics, axiology, and logic. Afterall, as Shils (1997) states: “Universities have a distinctive task. It is the methodical discovery and the teaching of truths about serious and important things” (p. 3). At the same time, we could use the humility of philosophical imagination to prevent us from swelling up with pride over being “busy with matters of consequence” (de Saint-Exupéry, 1943/2018).

Moreover, we will need to embrace doubt as the starting place, midpoint, and the destination of our intellectual pursuits. As Peirce (1877) has suggested, doubt should be our scholarly docent, guiding us to look deeper or from a new perspective than what we have come to accept as our truths:


Doubt is an uneasy and dissatisfied state from which we struggle to free ourselves and pass into the state of belief; while the latter is a calm and satisfactory state which we do not wish to avoid, or to change to a belief in anything else….The irritation of doubt causes a struggle to attain a state of belief. I shall term this struggle inquiry.

(pp. 5–6)



Further, as has become evident as of late, societies must be more attuned to their normative leanings, which elevate particular groups—their characteristics, experiences, and beliefs—to an undeserved status against which all others are judged as valued, worthy, or good. Such practices must, consequentially, esteem or prize certain individuals and their ways of being while dismissing or demeaning the “others.”

Educational psychology’s voice in such matters has been muted for too long. As feminist philosophers and philosophers of race and ethnicity have decried (Babbitt & Campbell, 1999; Mills, 2013; Nussbaum, 1986), and as members of the educational psychology community have strongly contended (Matthews & López, 2020; Usher, 2018), such conditions cannot be overlooked or addressed in a superficial way. We would hold that philosophy can be one path to a more meaningful and integrated embrace of issues of gender, race, ethnicity, and sexual orientation in our scholarship and our teaching. In the end, rekindling our philosophical imagination will be about thickening our critical-analytic discourse regarding what we value as scholars and as a scholarly community.



Note


	We have chosen to capitalize “White” in accordance with the American Psychological Association’s guidance on bias-free language. That said, drawing on Crenshaw (1990), we want to state that we do not mean to identify Whiteness as representing a cultural group.
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Educational psychology is driven by interesting research questions. To effectively answer those questions and offer useful educational applications, researchers need to select and use appropriate methods. Research questions usually develop as people engage with previous work, prevailing theoretical models and accounts, and emerging trends and practical concerns. But they also should be motivated and informed by methodological choices that afford the opportunity to (a) collect useful and relevant data, (b) submit those data to some form of analysis, and (c) analyze data in ways that allow for building useful inferences that are directly related to the research questions.

Methodological choices are often driven by the belief systems and sociohistorical traditions associated with particular disciplines and past research. Using commonly accepted approaches to research can be beneficial because it can ensure contemporary research builds on and contributes to previous work in a cohesive fashion. But, as we consider in this chapter, reflection on philosophical and practical assumptions about the nature of research can be useful for considering work that has taken place in educational psychology, and for considering how to best support future research in the field.

We organize this chapter into three main parts. In the first part, we briefly describe inquiry worldviews as a set of ontological, epistemological, axiological, and methodological beliefs and assumptions. Our focus on these beliefs and assumptions is designed to stimulate thought and discussion about when and why particular methods are used to answer research questions in educational psychology. In other words, one’s inquiry worldview influences decisions about what topics to research and what questions to ask, which ideally precede and inform decisions about what methods to use to address those research question. Then, we describe some beliefs and assumptions associated with four main inquiry worldviews (post-positivism, constructivism, transformative, and pragmatic). This focus is intended to illustrate how inquiry worldviews can influence the overall research process. This positions this chapter as philosophical in nature, but we ground the discussion in practical examples to show how these inquiry worldviews can inform the ways in which people might engage in research practices. To do this we provide an illustrative example of how research teams that hold these different inquiry worldviews might investigate a common topic.

In the second part of the chapter, we discuss the current trend of using mixed methods in educational psychology. This is a logical extension of the first part of the chapter because we do not believe that specific research methods are tied exclusively to specific inquiry worldviews. Rather, we believe that researchers who hold different inquiry worldviews can use combinations of quantitative and qualitative approaches in different and creative ways to address their research questions. With this in mind, we introduce mixed methods research, describe three core mixed methods research designs, and provide three empirical examples that highlight how inquiry worldviews and research questions guide the use of methods. We use this as an opportunity to show that researchers’ inquiry worldviews influence their approaches to research including their use of methods; that inquiry worldviews need not unduly constrain use of specific research methods; and mixed methods is enjoying growing attention in educational research that clearly suits different inquiry worldviews.

In the third part of the chapter, we discuss several contemporary trends, and ways to move the field forward, with a focus on examining sociohistorical contexts, conducting cutting-edge research, making determinations about what constitutes knowledge, and supporting effective dissemination of work through the peer-review publication process.

Inquiry Worldview

An inquiry worldview is a set of philosophical assumptions that guide a researcher’s thoughts and actions (DeCuir-Gunby & Schutz, 2017; Mertens, 2020). When people with common inquiry worldviews form a group for the purposes of conducting research and promoting their approaches to developing and answering research questions, we say they are working in a research paradigm. A research paradigm is a “perspective held by a community of researchers that is based on a set of shared assumptions, concepts, values, and practices” (Johnson & Christensen, 2020, p. 30). Thus, an inquiry worldview reflects an individual researcher’s philosophical assumptions about the nature of research, whereas a research paradigm is derived from a community of researchers who share common inquiry worldviews. How researchers view inquiry influences both the research problems that interest them and the approaches they take to investigate those research problems. Therefore, it is useful to take the time and effort to explicate one’s inquiry world views.

In an influential piece, Guba and Lincoln (1994) discussed four basic beliefs that collectively form the basis of a researcher’s inquiry worldview: axiology, ontology, epistemology, and methodology. We briefly describe each of these in turn. Our intent is to provide a framework for reflecting on how philosophical assumptions can influence the research process. After presenting these questions, we describe four inquiry worldviews to illustrate how belief systems can influence the research process.

Axiology

What topics or issues do researchers focus on and why? What is ethical research? These are questions related to axiology, or one’s beliefs about the role of values and ethics in research (Lincoln et al., 2018). There is a wide range of possible topics to investigate in educational research. Research teams must make decisions about what topics they will pursue. Value refers to determinations about what topics are important to study or worth investigating. Aside from the specific topics themselves, which are informed by axiological beliefs, researchers make determinations about whether to focus on generating generalized or contextualized knowledge. Generalized knowledge is general knowledge about the world, whereas contextualized knowledge is used to solve a specific problem or to address the needs of specific individuals or communities (Guba & Lincoln, 2005). These two aims (generalized knowledge; contextualized knowledge) can be complementary; however, research projects tend to prioritize one or the other. Whether the primary focus is on generalized or contextualized knowledge, researchers make determinations about the value of that research.

Ethics are views about what are acceptable rules of behavior, and are important for determining the ways in which someone might attempt to investigate their topics or issues of interest. Educational researchers as a community hold many shared beliefs and have established rules about what constitutes ethical behavior in research. Most, if not all, universities in the United States for example require researchers to complete ethics training that addresses the three principles from The Belmont Report, published in 1979 by the National Commission for the Protection of Human Subjects of Biomedical and Behavioral Research. According to the principle of respect, individuals should be treated as autonomous agents (i.e., individuals should be given the choice of whether or not to participate in a study) and persons with diminished autonomy are entitled to protection (i.e., some populations are vulnerable, and protections are needed to avoid coercion). According to the principle of beneficence, people’s decisions should be respected, they should be protected from harm, and efforts should be made to secure their well-being. The third principle, justice, involves ensuring those who bear the risk in research are those who benefit from it, and that research procedures must be reasonable, must not exploit, must be considered carefully, and must be administered fairly. Although researchers may agree upon these as foundational principles that guide ethical research behavior, they may interpret or extend these foundational principles in different ways (Mertens, 2020). For example, some researchers may view beneficence in terms of promoting human rights and social justice, whereas other researchers may focus on developing a clear rationale as to why the benefits of the research outweigh the potential risks and harms.


Ontology

Ontological beliefs concern the nature of reality (Lincoln et al., 2018). Ontological beliefs include considerations about whether there is one reality with a single interpretation, whether there is one reality with multiple interpretations, or whether there are multiple realities, as well as the extent to which reality is static or dynamic. Ontological beliefs influence goals for conducting research. For instance, if a researcher believes there is one reality, then the researcher’s goal is to discover that reality. Conversely, if a researcher believes there are multiple realities, then the researcher’s goal is to understand how people from different perspectives construct their realities. Similarly, ontological beliefs influence a researcher’s decisions about where to conduct a study. For instance, one researcher may believe that results generated from a lab-based experiment generalize across contexts. Another researcher may use lab-based research to generate and test a model, then aim to evaluate the extent to which the results from a lab-based experiment translate into more authentic contexts. Yet another researcher may believe it is necessary to be embedded within a community to have a close-up view of the realities faced by individuals and groups within that community. A related question involves reflection upon whether researchers believe reality is knowable directly (e.g., observation) or indirectly (e.g., inference). If a researcher does not believe reality is directly knowable, the researcher might seek to know reality given a specified level of probability rather than with absolute certainty.


Epistemology

Epistemological beliefs concern the nature of knowledge (Lincoln et al., 2018). In the context of educational research, epistemological beliefs are focused on the relationship between the researcher and participants (Nzinga et al., 2018). For example, if the researcher assumes that there is one reality and that it is to be discovered (an ontological assumption), it is important for a researcher to be neutral when collecting, analyzing, and interpreting data. Johnson and Christensen (2020) refer to this as the assumption of objectivity: “[Researchers] assume that there is a reality to be observed and that rational observers who look at the same phenomenon will basically agree on its existence and characteristics. They try to remain as neutral…as they can, and they attempt to avoid human bias wherever possible” and “attempt to study the phenomena that are of interest to them ‘from a distance’” (p. 35). Conversely, if researchers assume there are multiple interpretations of reality or that there are multiple realities that are socially constructed, they may prefer the researcher be close to the participants to gain a better understanding of the participants’ perspectives. On this view, maintaining physical and/or interpersonal distance from participants could compromise the quality of the findings. Thus, epistemological beliefs frame the extent to which researchers interact with participants, an important consideration as the relationship between the researcher and participants can influence the kind and quality of the knowledge generated from the research.


Methodology

Methodological beliefs concern the philosophical basis for research which determines the methods and procedures used to obtain desired knowledge and understanding (McGregor, 2017). Methods of data collection can include tests, questionnaires, interviews, focus groups, and observation which may be incorporated into different types of research designs, such as experimental, quasi-experimental, non-experimental quantitative, and qualitative (e.g., case study, phenomenology, ethnography, grounded theory) among others (Johnson & Christensen, 2020). Effectively implementing research methods is contingent upon possessing knowledge of different methods and being aware of when and how to apply them in a given context. This circles back to the role that research paradigms have on inquiry worldviews. Early career scholars may join a discipline or community of practice because they are drawn to the research topics and questions addressed by that discipline (axiology). These scholars learn the methods used to generate knowledge within that community and refine their skills to obtain evidence that can address meaningful research questions and contribute to the knowledge base in that discipline.

The beliefs reviewed here underlie people’s overarching inquiry worldviews. In the next section we exemplify different kinds of worldviews that constitute a good portion of the orientations educational researchers can take in their research endeavors and unpack each of those worldviews with respect to axiological, ontological, epistemological, and methodological beliefs.



Four General Inquiry Worldviews

In this section we describe some of the axiological, ontological, epistemological, and methodological assumptions associated with four inquiry worldviews: post-positivism, constructivism, transformative, and pragmatic. This list is non-exhaustive. We selected these four because they represent a wide range of inquiry worldviews, and they are used to differing degrees in educational research. Importantly, there are several different perspectives within each inquiry worldview, which means that even within a general inquiry worldview there can be a range of perspectives. Thus, our descriptions are meant to show how differences between general inquiry worldviews can influence the ways in which researchers frame and conduct their research. We do not describe the nuances within each general inquiry worldview. Instead, the focus is to illustrate how the philosophical assumptions undergirding an inquiry worldview can influence the methodological decisions core to differing research approaches.

Post-positivism

A potential axiological belief of researchers informed by post-positivist inquiry worldviews is that generalizable knowledge is valuable. It is valuable to establish the generalizability of research findings and to discover principles that are generalizable. Researchers need to take steps to ensure the generalizability of their findings via appropriate sampling techniques, and in efforts to minimize bias (Johnson & Christensen, 2020). Bias is problematic but cannot be avoided. As such avoiding and mitigating bias is crucial so as not to compromise the quality of the data and interpretations (Mertens, 2020).

A potential ontological assumption of researchers informed by post-positivist inquiry worldviews is that there is an objective reality and that it can be discovered (Phillips & Burbules, 2000). Although there is recognition of subjective realities (i.e., people have different experiences), a subjective reality is just another side of the same coin, as people can hold different perceptions and interpretations of the same underlying reality. A key goal is to describe this reality, despite an awareness that researchers and their research endeavors are fallible, and that it is difficult if not impossible to measure or know reality with absolute certainty (Hicks, 2018; Phillips & Burbules, 2000). As such, researchers attempt to examine reality by discerning observable and recurrent patterns. Identifying and attempting to describe these patterns serves as the grist for developing theories that explain and predict the future with a certain degree of probability. Precisely because researchers and research endeavors are fallible, a methodological assumption is that it is important to rely on a variety of methods and practices, including different kinds of data, data collection tools, perspectives, and theories to reduce the likelihood of distorted interpretations (Guba, 1990). Efforts to avoid these distortions involve developing and testing hypotheses under controlled conditions with the goal of identifying causal relationships and ruling out alternative explanations as theories move closer and closer to approximating reality. Findings from this perspective are even more meaningful when evidence and arguments are extrapolated from an observed sample to the population from which the sample was drawn (Cook & Campbell, 1979; Frey, 2018).

A potential epistemological assumption of researchers informed by post-positivist inquiry worldviews may be that researchers should distance themselves from a studied context in efforts to remain neutral and maintain “objectivity” (Johnson & Christensen, 2020). This view places emphasis on avoiding researcher influence on data collection procedures, participants’ thoughts, participant performance, and data analyses. Given these assumptions, structured and validated data-collection instruments are crucial because they are believed to allow researchers to measure variables, identify relationships among those variables, and report findings as related to research questions or hypotheses. In sum, according to a post-positivist perspective, the methods of inquiry used to understand “reality” must rely on “objective” measurement.

A potential methodological assumption of researchers informed by post-positivist inquiry worldviews is that the research should involve explanation and prediction (Johnson & Christensen, 2020). Explanation here means being able to provide a set of reasoned rationales as to why behaviors, outcomes, and events have or have not occurred. For instance, researchers might randomly assign participants to treatment and comparison/control conditions to isolate and test the potential effects of independent variables on dependent variables. This follows logically from the ontological assumption that carefully designed studies in decontextualized settings (e.g., in a lab experiment) can model reality. Prediction here means establishing to-be-expected behaviors and outcomes based on an understanding of variables that contribute to such outcomes. Further, researchers tend to use theory to hypothesize directional relationships among the constructs and test the extent to which some constructs directly or indirectly predict other constructs. The intention is to have an account or model that can anticipate events based on measurable contingencies. In the best of possible worlds, researchers provide evidence for both explanation and prediction, but the two are certainly separable.

Importantly, in educational settings it can be impractical or unethical to randomly assign students in intact classrooms to treatment and comparison/control conditions. For example, consider students in a treatment classroom who receive a writing intervention in which their writing performance is compared to students in another classroom who receive their regular classroom instruction (sometimes colloquially referred to as a “business-as-usual” manipulation). If there is an a priori belief that the intervention should be effective, one might question whether it is appropriate to prohibit another group from receiving that intervention (in which case researchers might use a waitlist control design to ensure participants in the control condition receive the intervention later). Thus, researchers must consider the ethics of the design and implementation of their research.


Constructivism

Given that constructivist approaches can involve deep dives into educational experiences, researchers’ goals do not need to be focused on developing generalizable findings. Rather, the goals are often to describe and understand particular educational contexts and cases on their own terms (Tracy, 2010). Thus, a potential axiological assumption of researchers informed by constructivist inquiry worldviews is that contextualized understandings have value. Findings may be used to benefit participants in a localized context although they might have implications for other settings. Further, providing detailed descriptions may enable others to see how the findings resonate with other research questions, topics, and findings, and experiences (Tracy, 2010). Thus, a key goal of research from a constructivist perspective is to understand how people construct meaning in a given context.

A potential ontological assumption of researchers informed by constructivist inquiry worldviews is that reality is subjective and socially constructed (Guba & Lincoln, 2005). People’s perceptions, beliefs, and understandings are derived from contextual considerations and individual and group-affiliated socio-cognitive practices. As such, constructivist views suggest that there is no single reality waiting to be discovered (Kivunja & Kuyini, 2017). Rather, people create realities and understandings based on their own experiences within their social and historical contexts. For instance, people may attend the same event but focus on different features, bring to bear differing sets of prior knowledge for interpreting the situation, and derive diverse meanings from what was experienced. These interpreted realities may share commonalities among individuals and groups, but this is not a given (and indeed not an underlying expectation); the interpreted realities could instead be complementary, different, and even in conflict. Further, realities and meanings may change over time. Thus, unlike post-positivism, which assumes an objective reality independent of context, constructivism assumes subjective reality is inseparable from context. Although reality may be “real,” it is fluid. A key goal is to understand context and how it interacts with peoples’ lived experiences, including different forms of intersectionality and how this shapes their realities (Davis et al., 2015). For instance, the lived experience of Black female STEM (science, technology, engineering, and mathematics) majors attending Historically Black Colleges or Universities (HBCUs) may differ from their experiences attending a predominantly white institution (PWI). To address questions emerging from such considerations, researchers can attempt to examine reality by providing rich descriptions of participants’ perspectives and the context(s) in which they live (Johnson & Christensen, 2020).

Researchers may also seek to explore the socially constructed meanings and understandings that emerge out of people’s interactions with the world, information, and each other. This involves attempts to describe local contexts, groups, and individuals to understand their socio-historically driven, contextualized realities. It requires attempting to understand the world from the perspective of the individual and members of groups. Doing so often necessitates that the researcher be close enough to gain a contextual understanding of the phenomenon (Ghiara, 2020), even interacting with and participating in the communities of interest and with the individuals in it. Thus, a potential epistemological assumption of researchers informed by constructivist inquiry worldviews is that researchers should be close enough to the participants to understand the participants’ experiences from the participants’ perspectives (Mertens, 2020).

A potential methodological assumption of researchers informed by constructivist inquiry worldviews is that research should offer contextualized understandings. For example, a case study can be used to illuminate an issue, such as examining how a family might discuss the day’s news as a means of identifying literacy approaches, discourse moves, and media investments that support their informal discussions about information and misinformation. The goal here would not be to highlight how these interactions occur in all families, but rather to examine one situation that might raise questions, point to emergent properties, and suggest places for support or useful resources as news literacy experiences unfold in home environments.


Transformative

Some accounts, including Guba and Lincoln (2005) (updated from the framework in Guba & Lincoln, 1994), offer careful distinctions between critical theory and participatory worldviews. For the purposes of this chapter, we have opted not to highlight differences between these worldviews. Rather, we organize them under the heading of transformative worldviews (Mertens, 2020), as both have the goal of supporting social justice concerns, issues, ideas, and research. Organizing them together allows us to clearly compare and contrast the four kinds of worldviews motivating this chapter. We note that each worldview, like this transformative one, could be further unpacked to show distinctions in approaches and investments in theory building and research projects (e.g., such as with differences between positivism and post-positivism).

Different versions of transformative inquiry worldviews share a common goal of promoting social justice by empowering and giving voice to marginalized or otherwise oppressed groups, and/or exposing and dismantling power structures that perpetuate marginalization and oppression. These may be informed by a variety of theories such as critical race theory (Crenshaw et al., 1995), feminist theory (Hesse-Biber, 2014), Indigenous theory (Chilisa, 2019), or queer/LGBTQ+ theory (Dodd, 2009), as examples.

A potential axiological assumption of researchers informed by transformative inquiry worldviews is a concern about the rights and welfare of research participants, particularly those who experience oppression. Thus, the transformative worldview focuses on social justice. Researchers holding this worldview critique and extend the ethical principles of respect, beneficence, and justice to be responsive to members of marginalized communities. Mertens (2020) indicates


Respect is critically examined in terms of the cultural norms of interaction in diverse communities and across cultural groups… Beneficence is defined in terms of the promotion of human rights and an increase in social justice…An explicit connection is made between the process and outcomes of research and evaluation studies and the furtherance of a social justice agenda (p. 29).



Further, transparency and reciprocity are instrumental values, as is the “importance of giving back to the community” (p. 30).

A potential ontological assumption of researchers informed by transformative inquiry worldviews is that “there are multiple realities that are socially constructed, but it is necessary to be explicit about the social, political, cultural, economic, ethnic, racial, gender, age, and disability values that define realities” (Mertens, 2007, p. 216). This view assumes that different realities can emerge because individuals experience different levels of unearned privilege. As such, researchers attempt to maintain intentional awareness of societal values and privileges, and how they can lead to inequities between/among groups. They also envision research as a means of supporting social justice so as to transform the realities of marginalized groups and individuals (Mertens, 2007). Further, transformative researchers recognize that some individuals are in positions of greater power than others, and as a result, different individuals are more or less likely to be included or excluded from the research process. Thus, researchers need to examine power dynamics in the research process and actively seek to include input from those who hold less power; for example, in determining the research focus and questions relevant to particular communities and interests (Mertens, 2007).

A potential epistemological assumption of researchers informed by transformative inquiry worldviews is that researchers should be close enough to the participants so that they can understand the participants’ realities. This requires explicit communicative interactions and support between the researchers and participants in a study. This enables participants to express their reality within a complex cultural context that in some cases may be imperceptible to the researchers. Mertens (2007) notes, “The transformative paradigm’s epistemological assumption leads to a cyclical model of research that includes the establishment of partnerships between researchers and community members, including the recognition of power differences and building trust through the use of culturally competent practices” (p. 218).

Researchers informed by transformative inquiry worldviews potentially make three methodological assumptions (Mertens, 2009). First, voices that are traditionally silenced must be included to ensure that groups marginalized in society are given equal voice over the course of the research process and in identifying findings and recommendations. Second, researchers need to examine power inequities in their groups and with their study samples when planning, implementing, and reporting their research to ensure the equitable sharing of resources. Third, researchers should identify ways to link the research results to social action, which should center the most oppressed and least powerful, and offer opportunities for their empowerment. Thus, researchers and participants act as collaborators who engage in the research in mutually agreed upon ways.


Pragmatism

A potential axiological assumption of researchers informed by pragmatic inquiry worldviews is that the value of a body of research is judged based on the extent to which it is effective at solving practical problems in authentic settings (Kaushik & Walsh, 2019). Research from this worldview seeks to determine whether believing one idea versus another, or doing one action versus another, makes a difference for people’s lives, individually and collectively (Morgan, 2014). Identifying and addressing practical problems involves engagement with groups or communities. Thus, value is based upon solving problems through actions; actions that effectively solve practical problems and lead to change and/or improvement are viewed as more beneficial than are actions that address problems less effectively (Goldkuhl, 2012).

A potential ontological assumption of researchers informed by pragmatic inquiry worldviews is that it is simultaneously possible for there to be an objective reality and for individuals to have different interpretations of that reality (Morgan, 2014). Researchers who hold this assumption tend to be less concerned with ascertaining the nature of reality and more concerned with understanding similarities and differences between and among individual interpretations of reality or experiences as situated in a particular context. The focus is on understanding different interpretations of experiences and identifying ways to address existing issues or solve practical problems.

A potential epistemological assumption of researchers informed by pragmatic inquiry worldviews is there is an objective reality independent of human experience. However, this reality is anchored in the environment and can only be encountered through experience (Kaushik & Walsh, 2019). Decisions about whether to interact with or stay separate from research participants and settings are dependent upon the appropriateness of the methods for understanding and improving educational conditions. Nonetheless, researchers need to interact with diverse groups within a given context to understand problems and to address them collaboratively (Mertens, 2020). As such, researchers do not position themselves at a distance, which highlights the assumption that people construct meaning by interacting with their contexts.

Given that methods are chosen based on the purpose of the research, a potential methodological assumption of researchers informed by pragmatic inquiry worldviews is that researchers may decide to use quantitative, qualitative, or mixed methods approaches depending on the purpose of the research (Morgan, 2014). Further, decisions about how to conduct the research are informed by the community in which the research will be conducted and determinations as to what will enable researchers to effectively address the research questions. What is effective is based on the extent to which the methods address the research questions and the problem to be addressed (Hothersall, 2017).



Comparing Inquiry Worldviews: An Illustrative Example

The ontological, epistemological, and methodological assumptions underlying these worldviews are substantially different, despite them all being concerned about building understandings, informing theory, and potentially providing practical applications. To exemplify how these four worldviews can be applied differently, in the following we construct examples of ways in which research teams holding these worldviews could investigate writing in elementary classrooms.

A research team informed by post-positivist inquiry worldviews might conduct a classroom-based experiment. Elementary classrooms could be randomly assigned either to a writing intervention group or to a comparison group which receives the regular writing instruction using a pre-post control group design. The post-positivist aim is to collect and analyze perceived objective and potentially generalizable evidence about the effectiveness of the intervention (Campbell & Stanley, 1963; Cook & Campbell, 1979). The researchers would conduct classroom observations of the teacher who implements the writing intervention and use checklists to measure treatment fidelity. By randomly assigning classrooms to conditions (and analyzing the data using the classroom as the unit of analysis), the researchers would aim to establish internal validity (Campbell & Stanley, 1963; Cook & Campbell, 1979). Further, by collecting information about the students in the classrooms, and ensuring the students do not differ along these variables, the researchers would aim to provide evidence for the generalizability of the intervention across different settings.

A research team informed by constructivist inquiry worldviews might conduct multiple observations in classrooms, accompanied by open-ended interviews with the classroom teachers and students. The constructivist aim is to develop an intersubjective understanding that accounts for multiple lived experiences (teachers and students) in a rich description (Corbin & Strauss, 2008). They could collect semi-structured interviews to understand how the intervention impacts classroom activities and the demands placed on the teachers and their students. The aim of the in-depth observations and interviews would be to examine what was actually going on in the classrooms as the intervention practices were deployed and enacted by teachers and students. This could involve attempting to understand teachers’ perceptions of the practices and products associated with the intervention, with a focus on their experiences with and beliefs about using the strategies with their current and future students.

A research team informed by transformative inquiry worldviews might consider how writing is defined, measured, and taught from different cultural perspectives. Then, the researchers might observe how writing is defined, measured, and taught in a specific context and consider how this might marginalize or raise up students from minoritized populations. The transformative aim is to promote social justice for students who are historically marginalized by considering dominant and non-dominant perspectives (Mertens, 2020). For instance, if story writing is defined, taught, and measured as a linear sequence of events, researchers might consider how this could disadvantage students whose culture relies on circular, non-linear interpretations, interconnected interpretations, or for interpretations whose meanings develop differently over time. They could then use the data to make recommendations for more equitable and inclusive approaches to teaching writing that incorporates the cultural backgrounds of students in the classroom and school, with emphasis on supporting students who are from historically marginalized groups, traditionally ignored, or viewed from deficit perspectives.

A research team informed by pragmatic inquiry worldviews might meet with members of the school community to understand wants and expectations around student writing. The researchers could collaborate with members of the school community to define, measure, and teach writing, to evaluate how writing is taught, and to assess changes in students’ writing performance. The pragmatic aim would be to identify ways to promote writing outcomes for students in a particular context. Doing so could involve contemplating questions such as: How will students use writing now and in the future in their personal and professional lives? What does quality writing entail? What barriers and enablers contribute to writing performance? The researchers might determine how students’ writing needs can be met, develop an intervention, and measure the processes involved in implementing the intervention (e.g., how did the teacher teach writing and what supports were needed) and the products that result from the intervention (e.g., development of students’ writing skills). The researchers might consider a number of quantitative and qualitative approaches in their study, and potentially even use a mixed methods approach.

As we hope this section exemplifies, inquiry worldviews substantively influence how researchers investigate the same general topic. When researchers understand how different assumptions motivate approaches to research, they are in a better position to adopt and evaluate research methodologies on the basis of their respective merits. For instance, consider how the quality of research is evaluated. Internal validity, which is often associated with post-positivist inquiry worldviews, is the ability to draw a causal relationship between variables and involves meeting three criteria: (1) evidence that the independent and dependent variables are related, (2) evidence that the independent variable (cause) precedes the dependent variable (effect), and (3) ruling out competing explanations by controlling for potentially confounding variables (Campbell & Stanley, 1963). These three criteria are addressed intentionally through experimental design. A parallel yet contrasting concept relevant to constructivist, transformative, and pragmatic approaches is credibility (Tracy, 2010). Credibility involves, for instance, questions related to prolonged and persistent engagement (how long the researchers were on site, how many observations were made, in what type of settings observations were made, whether observations were made in diverse situations), member checking (seeking input from participants about findings), peer debriefing (extended discussions with a peer about aspects of the study) and triangulation of data sources, investigators, and methods of data collection. Both internal validity and credibility pertain to quality, but the way quality is addressed can differ based on the research aims, which again are influenced by the researchers’ inquiry worldviews.

Summary

Inquiry worldviews are accumulations of axiological, ontological, epistemological, and methodological beliefs and assumptions. These beliefs influence what topics are investigated, the types of research questions asked, the methods used, the criteria used to evaluate rigor, and ultimately what counts as knowledge. As indicated at the beginning of this section, inquiry worldviews are nuanced, and methods can be applied by researchers who espouse different beliefs and assumptions. Thus, the concomitant research questions that a researcher develops are often more reflective of a researcher’s inquiry worldview than are of the specific methods they use. This is an important point. Consider, for instance, that a researcher with a critical, transformative perspective could use a closed-ended questionnaire to evaluate perceptions of belonging among high school students who do and do not have a disability. The researcher could present the findings to school administrators to advise them about what is or is not happening in the school that cultivates a sense of belongingness among students. If certain groups feel marginalized, this could be presented to administrators as a problem that needs to be addressed to create a more inclusive school environment.

Or consider a researcher trained to conduct lab-based experimental research who collects think-aloud data (verbally reporting one’s thoughts) as participants read samples of news reports. The researcher’s goal might be to identify the kinds of claims participants make about fake news and how those claims relate to issues of journalistic integrity. This information could be used to generate an account of when and why particular news reports resonate with readers. The work could be presented to news organizations contemplating best practices for engaging with their audiences.



Mixed Methods

In this part of the chapter, we turn our attention to mixed methods and demonstrate that inquiry worldviews can involve investigations in which researchers use a variety of research methods. (And as mentioned earlier, there has growing interest in general in educational psychology in the development, use, and evaluation of mixed methods designs.) We begin by providing an overview of mixed methods as an approach to research. Then we use illustrative examples of mixed methods research that use one or more inquiry worldviews to investigate their respective topics. Our purpose is to demonstrate the value of combining quantitative and qualitative approaches to gain a more comprehensive understanding of research topics relevant to educational psychology and to underscore the fact different research methods can be used to inform research that is grounded in different inquiry worldviews.

Quantitative approaches to research focus on measuring or estimating quantities, whereas qualitative approaches to research focus on describing or interpreting qualities and understanding processes (Bazeley, 2018). These approaches are not tied necessarily to specific inquiry worldviews, respectively, but rather could be applied depending on the study’s aim. However, there is a tendency for quantitative approaches to be used in research informed by post-positive inquiry worldviews, qualitative approaches tend be used for research informed by constructivist and transformative inquiry worldviews, and research informed by pragmatic worldviews to use quantitative, qualitative, or mixed methods approaches.

As a way of highlighting an important possibility for educational research, we turn our attention to mixed methods. In mixed methods research, the investigator uses both quantitative and qualitative approaches to collect data, analyze data, integrate the findings, and draw inferences (Tashakkori & Creswell, 2007; Tashakkori et al., 2021). For the quantitative approach, researchers typically collect numeric data and analyze it using statistical methods; for the qualitative approach, they typically collect textual or image-derived data and analyze it using inductive thematic approaches (Plano Clark & Ivankova, 2016). Both approaches on their own are informative when applied in appropriate situations and with appropriate justification. When effectively integrated (which is not a trivial undertaking), they can provide powerful insights beyond the contributions from each approach individually (Creswell & Plano Clark, 2018; Hitchcock & Onwuegbuzie, 2022).

Further, mixed methods approaches afford researchers the opportunity to use interpretive lenses from different inquiry worldviews to interrogate a topic. The use of rigorous mixed methods research designs can provide a nuanced set of answers to a research question. According to the fundamental principle of mixed methods research, “researchers should collect multiple data using different strategies, approaches, and methods in such a way that the resulting mixture or combination is likely to result in complementary strengths and nonoverlapping weaknesses” (Johnson & Onwuegbuzie, 2004, p. 18). This principle enables researchers “(a) to obtain convergence or corroboration of findings, (b) to eliminate or minimize key plausible alternative explanations for conclusions drawn from the research data, and (c) to elucidate the divergent aspects of the data” (Johnson & Turner, 2003, p. 299). A mixed methods research design can therefore increase a study’s yield, providing insights that would not be possible from a quantitative study or a qualitative study alone (Creamer, 2022; McCrudden et al., 2019; O’Cathain et al., 2007).

Mixed methods research involves the explicit integration of quantitative and qualitative approaches. Integration refers to the extent to which the quantitative and qualitative approaches are mixed to mutually inform each other (Creamer, 2018; Fetters et al., 2013; Hitchcock & Onwuegbuzie, 2022). Integration can occur at (1) the paradigmatic level, such that researchers use, for example, a post-positive inquiry worldview for the quantitative strand and a constructivist inquiry worldview for the qualitative strand (Ghiara, 2020); (2) the methods level, such that researchers use a closed-ended survey to develop an open-ended interview protocol (or vice versa), or use findings from one approach to inform the sampling for the other approach; or (3) the interpretation and reporting level, such as juxtaposing the quantitative and qualitative findings in a visual display (Fetters et al., 2013; McCrudden & McTigue, 2019), or finding consistencies and inconsistencies across data patterns. These are just a few examples.

Core Mixed Methods Designs and Inquiry Worldviews

There are three core mixed methods research designs used in educational psychological research, and more broadly in the social sciences: convergent, explanatory sequential, and exploratory sequential (Creswell & Plano Clark, 2018; Plano Clark & Ivankova, 2016). We provide a general overview (see Table 3.1) and sequence display (see Figure 3.1) of them here. As we stated earlier in this chapter, inquiry worldviews are not tied to specific research methods. As further explanation we provide three examples of the core designs from different research teams that used mixed methods to investigate their respective topics. Not only did these research teams use quantitative and qualitative approaches, but they integrated the different strands in accordance with the fundamental principle of mixed methods research. We also discuss how each study is grounded in inquiry worldviews.


Table 3.1 Core mixed methods research designs


	
	Types of core mixed methods research designs




	Convergent

	Explanatory sequential

	Exploratory sequential






	Timing of data collection

	Concurrent

	Sequential

	Sequential




	Timing of data analysis

	Independent

	Dependent

	Dependent




	Intent of integration

	Generate interpretations that extend the breadth and range of the inquiry and/or seek corroboration

	Use the qualitative strand to elaborate, enhance, or explain some finding of interest from the quantitative strand

	Use the qualitative phase to create or build a follow-up quantitative instrument or intervention






	Source: Adapted from McCrudden et al. (2019).







[image: Steps and outcomes involved with three different types of research designs: convergent, explanatory sequential, and exploratory sequential design.]

Long Description for Figure 3.1
The research designs are convergent, explanatory sequential and exploratory sequential. The convergent design is as follows. Quantitative and qualitative data are collected at the same time and they are analyzed separately. The analysis findings are merged and findings are interpreted. Exploratory sequential design is as follows. Quantitative data collection is followed by quantitative data analysis. The next step involves sampling and connecting. This is followed by qualitative data analysis, qualitative data collection and interpretation of findings. Exploratory sequential design is as follows. Qualitative data collection is followed by qualitative data analysis. This is followed by development, building. This is followed by quantitative data analysis, quantitative data collection and interpretation of findings.


Figure 3.1 (a–c) Core mixed methods research designs.

Sources: Adapted from Creswell and Plano Clark (2018) and Plano Clark and Ivankova (2016).



Convergent Design

The first core design is the convergent design, also sometimes referred to as a concurrent or parallel design. In this design, the data for the quantitative and qualitative strands are collected at approximately the same time, and the data for both strands are analyzed independently. The data from both strands are later integrated during interpretation to identify possible sources of convergence or divergence (Figure 3.1a). Researchers typically integrate the two strands to extend the scope of the inquiry and/or to evaluate corroboration between them (Creswell & Plano Clark, 2018).

The example we offer using this design was informed by a transformative worldview, specifically critical race theory, and a pragmatic worldview. White et al. (2019) used a convergent design to investigate the relations among identity, motivation, and science achievement for African American students at historically Black colleges and universities. Their rationale for using mixed methods research was triangulation (Greene et al., 1989), such that they sought to identify sources of convergence, corroboration, and divergence when using quantitative (closed-ended surveys) and qualitative (open-ended interviews) approaches. In the quantitative strand, students completed surveys about their racial identity, science identity, science self-efficacy, and provided their grade-point average for university-level science courses. Science identity predicted science self-efficacy, which predicted achievement in science courses. Science self-efficacy also mediated the indirect relationships between the identity measures and achievement in science courses.

In the qualitative strand, the researchers interviewed 14 of the students about how their past and current experiences with science shaped their science and racial identities. The students indicated that mastery experiences in science contributed to their self-efficacy for science, revealing greater self-efficacy in domains in which they had more mastery experiences (e.g., more mastery experiences and greater efficacy for biology-related tasks than for chemistry-related tasks). Receiving recognition for the mastery experiences also mattered. All students indicated that receiving recognition as an African American scientist was very important to them, in line with notions that recognition is a salient aspect of an individual’s science identity (Carlone & Johnson, 2007). Integrating the quantitative and qualitative strands enabled the researchers to identify convergences between the closed-ended questionnaire items and the open-ended interview prompts. The interview data helped to corroborate and explain patterns from the path analysis. The study design made it possible to investigate similarities and differences between students’ identities and their science self-efficacy, and relations between these factors and science achievement.

This study illustrates the use of transformative and pragmatic inquiry worldviews. The focus is on social justice and concern about the rights and welfare of students who are black and majoring in STEM. The researchers assume multiple realities, such that students who are African American have different lived experiences at an HBCU as compared to experiences at PWIs or off-campus in America. In the quantitative strand, there was methodological distance between the researchers and the participants; however, in the qualitative strand, there was direct interaction between the researchers and the participants. The mixed methods design integrated findings to provide a nuanced understanding of the relations among identity, motivation, and science achievement for African American students at HBCUs.


Explanatory Sequential Design

The second core design is the explanatory sequential design. This approach involves first collecting and analyzing data using quantitative methods, followed by the collection and analysis of the data using qualitative methods (Figure 3.1b). The quantitative and qualitative strands are connected through sampling. Specifically, the quantitative strand informs the purposeful sampling procedure (e.g., extreme case sampling, maximum variation sampling, typical case sampling) for the qualitative strand. The findings from both strands are brought together with the qualitative strand to explain or illuminate a particular finding from the quantitative strand. Thus, the data collection and analysis for the quantitative strand precedes the implementation of the qualitative strand, which is dependent upon the data analysis from the quantitative strand. The intent of integrating the two strands is often to use the qualitative strand to elaborate, enhance, or explain some finding of interest from the quantitative strand (Creswell & Plano Clark, 2018).

The example we offer for this design was informed by pragmatic/transformative inquiry worldviews. Matthews and López (2019) used an explanatory sequential design to investigate teacher beliefs, teacher behaviors that affirm students’ ethnicity and culture, and mathematics achievement for Latino children in primary school. Their rationale for using mixed methods research was complementarity (i.e., they used the qualitative data to explain a quantitative finding of interest) and development (i.e., they used the quantitative findings to purposefully sample participants for follow-up interviews, and they used the closed-ended survey items to develop prompts for the open-ended interview) (Greene et al., 1989). In the quantitative strand, the teachers completed closed-ended survey items about their critical awareness (i.e., knowledge about teaching historically marginalized students), expectations for student success, and their use of asset-based pedagogy (i.e., incorporation of cultural content and the Spanish language in their classroom instruction). The quantitative results indicated that student mathematics achievement was predicted by teacher expectations but not by teacher use of asset-based pedagogy. However, teacher critical awareness indirectly predicted student mathematics achievement via teacher reported use of asset-based pedagogy.

To help explain these findings, the researchers purposefully sampled and interviewed teachers who had the highest scores on critical awareness and expectations for student success. The qualitative findings indicated that some teachers used asset-based pedagogies to realize socio-engagement goals (i.e., building community and promoting equity and awareness of cultures), whereas others endorsed asset-based pedagogies to realize academic goals (i.e., leverage students’ funds of knowledge in academic learning). Further, teachers who focused on academic goals conveyed a deeper understanding of cultural marginalization. The researchers concluded that both critical awareness and high expectations predicted the use of culturally responsive teaching, which contributes to student achievement. The study design enabled the researchers to provide a more comprehensive understanding of the topic than would have been possible with just a quantitative approach.

This study illustrates the use of pragmatic/transformative inquiry worldviews. The focus was on understanding how teacher beliefs influence classroom practices and mathematics achievement for a historically marginalized group—Latino children in the southwestern United States. The researchers assume multiple realities, such that students who are Latino have different lived experiences with their teachers in American classrooms as compared to students from other cultural backgrounds. In the quantitative strand, there was distance between the researchers and the participants; however, in the qualitative strand, there was closer interaction between the researchers and teacher participants. They used a mixed methods design and integrated the findings to provide a more comprehensive understanding of the nuances of culturally responsive teaching and mathematics achievement for Latino children.


Exploratory Sequential Design

The third core design is the exploratory sequential design. This approach is the converse of the previous one, with data first collected and analyzed for the qualitative strand, followed by the collection and analysis of data for the quantitative strand (Figure 3.1c). The qualitative strand specifically and necessarily informs the data collection for the subsequent quantitative strand. Then, the data for both strands are integrated to evaluate contingencies and potential generalizability of the initial qualitative findings. Data collection for the qualitative strand precedes the implementation of the quantitative strand, which is dependent upon the data analysis from the qualitative strand. The intent of integrating the two strands is often to use the qualitative phase to create or build a follow-up quantitative instrument or intervention (Creswell & Plano Clark, 2018).

Our example of this design was informed by pragmatic/transformative inquiry worldviews. Kumar et al. (2019) used an exploratory sequential design to investigate features of culturally responsive learning environments in middle schools from two nearby school districts. Their rationale for using mixed methods research was development (Greene et al., 1989), such that they used the qualitative phase (focus group interviews) to create a quantitative instrument (closed-ended questionnaire). In the qualitative strand, they conducted focus-group interviews with students from different cultural backgrounds about their interactions with others and their experiences in school. Kumar et al. identified four general themes about student perceptions of cultural responsiveness in their schools: (a) perceptions of teachers as prejudiced and culturally insensitive versus respectful and culturally responsive, (b) culturally responsive and inclusive curricula, (c) intergroup relationships, and (d) school policies and practices.

In the follow-up quantitative strand, a different sample of students whose backgrounds were like those of the students who were interviewed completed the questionnaire probing the observed themes. Using a confirmatory factor analysis, the researchers identified three factors: (a) promoting cultural openness and positive intergroup relationships, (b) providing culturally inclusive and responsive curriculum, and (c) establishing culturally responsive school practices and policies. The qualitative strand enabled the researchers to identify features of culturally inclusive and responsive curricular learning environments (CIRCLEs). In the quantitative strand, the researchers tested the applicability and psychometric generalizability of a CIRCLE-focused questionnaire to a large sample. Thus, the study design enabled the researchers to develop and provide validity evidence for scores on an instrument to measure the features of CIRCLEs.

This study illustrates the use of pragmatic/transformative inquiry worldviews. The focus was on understanding culturally responsive and inclusive learning environments for middle school students with and without sociocultural markers of difference. The researchers assumed multiple realities, such that students from different cultural backgrounds experience schools with different cultural demographics in diverse yet overlapping ways. In the qualitative strand, there was an interactive interviewer–interviewee relationship between the researchers and the diverse groups of students, whereas in the quantitative strand, there was more methodological distance between the researchers and the participants. They used a mixed methods design to provide a rich understanding of how school policies, structures, and practices contribute to culturally responsive and inclusive learning environments.


Comparisons

In each of these examples, the researchers integrated quantitative and qualitative approaches to address their research questions and to deliberately gain a better understanding of their topics than if they had used only one approach. White et al. (2019) sought to identify convergence, corroboration, and contradiction between findings collected via qualitative (open-ended interviews and thematic coding) and quantitative (closed-ended surveys and path analysis) approaches in their investigation of racial and science identity of African American students at HBCUs. Matthews and López (2019) used a qualitative approach (semi-structured interviews) to help explain quantitative findings obtained using multilevel path analysis in which they investigated cultural content integration among teachers and mathematics achievement among Latino elementary school students. Further, they used items from the closed-ended survey to develop prompts for the semi-structured interviews to facilitate comparison between the two data sets. Kumar et al. (2019) used a qualitative approach (focus group interviews) to develop and later validate a closed-ended survey that was used to measure students’ perceptions of culturally inclusive and responsive curricular learning environments. Thus, their inquiry worldviews influenced how they framed and enacted their research. However, their inquiry worldviews did not constrain their use of different research methods. Rather, their inquiry worldviews guided the identification of the topics, research questions, and their use of methods.




Considerations Moving Forward

In this part of the chapter, we discuss several considerations that relate to moving the field forward. Decisions about methods and practices are often derived from expectations and emphases in different disciplines. This can be good for establishing agreed upon approaches to tackle hard questions. But it can also lead to recurrent use without a critical eye. At the same time, contemporary issues continue to emerge that might necessitate reflecting on these traditions and approaches, either to combine them with well-known methods or to upend historical practices. With these possibilities in mind, we offer some considerations for the field moving forward with respect to methodological decisions that have important repercussions for addressing contemporary questions, doing cutting-edge research, and ensuring effective dissemination of work.

Sociohistorical Contexts

The sociohistorical context of any research activity is important when considering research methods. Consider race-reimaged constructs, which involve “traditional constructs (e.g., self-efficacy, self-regulation, achievement motivation, etc.) that are reconceptualized to include racially influenced, sociocultural perspectives (e.g., history, context, multiple identities, etc.)” (DeCuir-Gunby & Schutz, 2014, p. 244). For example, relevance interventions are designed to make academic activities meaningful to students’ interests and histories, such as helping students make connections between STEM content and their own lives through task-value interventions (e.g., focusing on the importance of the content), framing interventions (e.g., framing challenges as common and improvable), or values affirming interventions (e.g., reinforcing personal values; Harackiewicz & Priniski, 2018). A race-reimaged relevance intervention could incorporate the idea that students of color may be drawn to scholastic activities for both self-focused reasons and for benefits that emphasize community values of collectivity and cooperation (Gray et al., 2020). Thus, research on relevance interventions in STEM-focused fields could focus on the influence of providing students opportunities to fulfill communal goals on motivation.

Race-reimaged constructs raise issues that can run counter to some ontological assumptions. For instance, a researcher may believe there is a single reality, in which psychological constructs and processes are viewed as universal, culture free, and context independent. If constructs and processes are developed based on sampling from members of a majority culture (e.g., predominantly white sample), members from minoritized populations may be subjected to deficit theorizing (i.e., defining students by their weaknesses in relation to the majority culture, rather than by their independent strengths). If there is a universal reality and students do not adhere to that reality, there may be efforts to get students to change and conform (i.e., an assimilationist view) or accept the view that they are “deficient” (i.e., a segregationist view). In contrast, if a researcher believes there are multiple interpretations of reality or multiple realities, the aim might instead be to create space for multiple perspectives, which could involve dismantling socially constructed binaries or hierarchies of oppression and discrimination (Roberts & Mortenson, 2022).

Race here represents one characteristic critically linked to learning settings that is gravely understudied. Investigations of learners and learning settings that leave out examination of such factors fail to acknowledge the historical antecedents, diverse responses, and practical considerations that impact educational experiences and outcomes (DeCuir-Gunby, 2024; Lopez, 2024). Reimaging constructs and findings from the literature in this way may suggest generalizations that have not yet been tested, or alternatively, may indicate the need for revisiting and revising assumptions and conclusions drawn from previous findings that have been overgeneralized.


Extend Existing Work or Embrace New Methods?

At the beginning of this chapter, we made a distinction between inquiry worldviews (i.e., a set of philosophical assumptions that guide a researcher’s thoughts and actions) and research paradigms (i.e., perspectives held by a community of researchers based on a set of shared of ideas). There are times when researchers are immersed in a research paradigm but may have limited or no explicit awareness (or reflection) of the ontological, epistemological, axiological, and methodological assumptions that make up that paradigm, or how they relate to a researcher’s inquiry worldviews (Greene, 2007). Lack of awareness and reflection on the philosophical assumptions held collectively by members of a research paradigm (of which one is a member) and of one’s own inquiry worldview can be problematic for at least two reasons. First, it can reduce research to a rigid script in which researchers conduct technically sound data collection and analysis but generate findings of limited value. This can result in a “paint by numbers” endeavor in which researchers produce vapid research (Alvesson et al., 2017).

Second, it could lead to paradigm silos in which researchers who may share interests in the same general topics (e.g., promoting student learning) are unable to communicate because they lack awareness of their own assumptions and others’ assumptions about inquiry. This can lead researchers to dismiss knowledge generated by others who use different paradigms (Kuo & Wallace, 2020). There are times when this could potentially be justified (e.g., if research is poorly designed). However, the outright dismissal of knowledge that is justified on the merits of a community of practice is dangerous at worst and sloppy at best. We are not arguing that everyone should aim to become omniscient researchers; rather, we are suggesting that researchers should develop an explicit understanding of their inquiry worldviews and how they might relate to others who are inside or outside their research paradigm.

Practically speaking, the development of expertise in any discipline necessarily requires years of active engagement (Alexander, 2003; Ericsson & Smith, 1991). At some point researchers face a trade-off with respect to their understanding of research methods and data analysis: Should I develop in-depth knowledge in a handful of approaches or have a working understanding of a wide variety of approaches to research? This of course is an over-simplification as it does not need to be either/or. But the larger issue is that the goal of being an expert in multiple research methods and advanced data analytic techniques is unrealistic for most scholars. Practically speaking, graduate students and emerging and seasoned researchers must make decisions about which methods to study deeply and which methods to simply have a passing familiarity. People also tend to work with advisors, collaborators, and in programs in which members hold particular inquiry worldviews. Graduate programs provide coursework which serves to develop disciplinary expertise and facilitates involvement in communities of practice associated with the discipline. Should graduate programs provide coursework on a range of inquiry worldviews, methods, and data analytic techniques? If so, the aim of doing so must be carefully contemplated: Is it intended to develop a standard knowledge base across students in different disciplines, to encourage students to develop competencies in multiple approaches to research? If this tact is taken, the costs need to be considered: What coursework is removed from the curriculum (if any), do faculty have the expertise to provide relevant coursework, and is this broad approach practical? We do not pretend to have answers to these questions. Rather, we encourage members of different disciplines to wrestle with these questions as they relate to their own contexts and situations. Many of these issues require considering the existing methodological expertise of members of their program, as well as the emerging trends that warrant establishing forward-thinking expertise as students develop into scholars in areas that may be quite different from what is in vogue now.


What Counts as Knowledge: Dissemination as Progress and Gatekeeping

Disseminating research findings is an exciting and stressful activity. Researchers must wrestle with the gatekeeping traditions of dissemination outlets, and with the particular values that their academic and industry organizations hold for them. In academia, journal article publications and conference presentations are primary ways that work is made available to others. Presenting research that uses emerging methods is contingent upon having knowledgeable reviewers, editors, and audiences who can evaluate rigor for different methods and apply evaluation criteria appropriate to those methods. With emerging methods, reviewers and readers may not have the necessary expertise to evaluate research quality. This means editors, conference organizers, and outreach teams, among other groups, will need to seek input from diverse reviewers who are not on editorial and organizing boards, and are potentially from outside of the discipline. These evaluators will be called upon, and hopefully will be available, to share their expertise about a topic or context in situations that are outside of their expert purview (which may create additional workload). It is worth reflecting on the idea that what these evaluators (and editors) value, and what they consider “knowledge,” determines not just what appears in particular outlets and venues, but also the directions that fields move toward. This means that familiarity with and values that people hold with respect to particular worldviews are important factors in determining what gets recognized as contributions to educational psychology.

A related challenge here is that methodological approaches have different standards for rigor, and reviewers may apply inappropriate evaluation standards when examining approaches not directly in line with their own inquiry worldview or methodological traditions. For instance, in qualitative research, a study may involve a series of in-depth interviews with five purposefully sampled participants. When using a quantitatively oriented frame for evaluating the study, a reviewer might argue that the sample is not representative of the population and is too small to establish generalizability. This discounts the fact that the researcher’s goal may have been to identify specific individuals who can illuminate an issue and to show multiple perspectives on the issue with rich description to enable readers to find commonality with their own contexts.

Kuo and Wallace (2020) published a special issue on qualitative research in the American Psychological Association’s Journal of Educational Psychology that identified several possible causes for quality standards from one methodology to be inappropriately used to evaluate other methodologies. First, the methodological backgrounds of the reviewers and editors may be narrowly focused, such that they lack the expertise to evaluate the merits of a range of research methodologies. Another is a reviewer’s “personal alignment with one methodology over another, such that critiques of qualitative research might be critiques of the qualitative methodology itself rather than an evaluation of how that qualitative methodology is enacted in a particular study” (p. 581). A third possible cause is that reviewers may believe that a study that uses a particular type of method is not a good fit for the journal or that such research should appear in a different journal outlet.

We have no ready solutions for dealing with these issues. But doing so will require broadening the diversity of research experts who are called upon to evaluate research submissions. It will require savvy editors who can recognize the relevance of a range of research projects for specific journal outlets. It may also require much more in the way of mentoring to support emerging scholars in their considerations of where and how to position their work. These mentorships could come directly from the journal outlets, rather than from the small set of mentors to whom scholars might call upon in developing their research products.

These considerations again highlight the role that inquiry worldviews play in the development and reproduction of methodologies within disciplines and research paradigms, and how an understanding of different inquiry worldviews can potentially be used to shift or expand the use of different methodologies to address a wider range of research questions.



Conclusion

We purposefully wrote this methods chapter with a particular orientation, seeking to foreground the philosophical underpinnings, decisions, and contributions that choosing different methods can have for educational psychology research. This is different from more traditional methods chapters that provide detail on a specific set of procedures that might be used to collect and interpret data. We argue that this is useful for highlighting the different assumptions that different inquiry worldviews and research paradigms bring to empirical investigations. And we encourage readers to think deeply about the methods and approaches they have adopted in their own work, including what assumptions underlie those approaches and their reasons for selecting them. We also ask readers to think about how other methods might usefully complement or call into question the interpretations derived from even well-worn work. Contemplating one’s own research, and the possibilities to be applied in future work, is an interesting exercise in and of itself, but also a necessary one for ensuring the vitality, inclusion, and progress of educational psychology research.
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When watching the news or scrolling on social media, stories of racial incidents often flood the screen. There are a multitude of stories surrounding the racism pandemic (Mills, 2020), as described by the 2019–2020 American Psychological Association president, Sandra Shullman. These dreadful, gut-wrenching, and true stories range from anti-Asian antagonism regarding the origins of COVID-19, health disparities associated with COVID-19, the brutal killings of African Americans1 by police officers, and the rise of white nationalism. Although the examples refer to some of the latest occurrences, the list could continue. In addition, it is not uncommon to see racial incidents occur in educational settings, both K-12 and higher educational contexts. Racial incidents include but are not limited to racism-related peer bullying, racist encounters with teachers, and violent interactions with resource officers. More recently we are seeing a systematic push for “anti-Critical Race Theory” (CRT) or anti-diversity, equity, and inclusion initiatives as a means to roll back racial progress. This legislative push gained steam in September 2020, when then President Donald Trump issued an executive order to “combat offensive and Anti-American race and sex stereotyping and scapegoating” (Exec. Order No. 13950, 2020). Specifically, the executive order prohibited federally funded trainings that promoted the challenging of colorblindness, white privilege, and meritocracy, among other key diversity concepts. Now legislatures across the country are passing legislation to systemically ban the teaching of a variety of race-related topics in K-12 education including social justice, privilege, discrimination, and oppression, as well as any topics that are perceived to make white people feel uncomfortable including non-racial topics such as sexism and social emotional learning (Kim, 2021). Some legislatures are going so far as to threaten to withhold funding, terminate employment, or impose ridiculously large fines if teachers are caught teaching such topics.

Thus, race-related constructs are important to explore in all education disciplines including educational psychology, particularly frameworks that are centered on race. This chapter focuses on the need for educational psychology to expand its traditional theoretical approaches and consider racial frameworks such as CRT. In order to do so, this chapter begins with a discussion of recent race-related research in educational psychology, explicating the use of race-focused approaches (constructs focused on race) and race-reimaged approaches (constructs reconceptualized to include race). Then, I provide a description of CRT and explain how the theory can be used within educational psychology. Last, the chapter ends with implications for integrating CRT within educational psychology research.

Race and Educational Psychology

Although a social construction, race is often perceived as differences in outward appearance and indicators such as skin color. Race is “an unstable and ‘decentered’ complex of social meanings constantly being transformed by political struggle” (Omi & Winant, 1994, p. 15). This definition suggests that the meaning of race changes over time and is both context and culture specific. However, much of the research within educational psychology uses an absolutist, culture-neutral approach, which sees little cultural variation and differences in the experiences between groups (Kumar & DeCuir-Gunby, 2023; Strunk & Andrzejewski, 2023; Zusho & Clayton, 2011). Such an approach suggests a colorblind perspective, that racial differences have little impact on individuals and that everyone has similar experiences. An absolutist approach allows for the reliance on the study of variables or constructs as a common experience (reductionistic) rather than considering the unique experiences of groups or how particular racial groups experience certain constructs within context (holistic). This perspective is one of the reasons that race has not been a central focus in the majority of educational psychology scholarship. Studying race means attending to issues of power, culture, and context (Leonardo, 2013). It involves understanding how racial groups experience the world, including particular constructs. Despite this, there is a growing body of research within the field that centers race, largely within the subfield of motivation (DeCuir-Gunby & Schutz, 2017).

According to DeCuir-Gunby and Schutz (2014), the race-related research in educational psychology can be categorized into race-focused and race-reimaged approaches. Researchers have explored several race-focused and race-reimaged constructs and their relation to motivation in Educational Psychology’s top journals including the British Journal of Educational Psychology, Contemporary Educational Psychology, Educational Psychologist, Educational Psychology Review, and Journal of Educational Psychology. The following discussion builds upon DeCuir-Gunby and Schutz’s (2014) framework and focuses on research published since their analysis, ranging from the years of 2013 to 2022 (see Table 4.1).


Table 4.1 Race-focused and race-reimaged articles in educational psychology journals (2013–2022)


	Author(s)

	Article type

	Construct(s) of interest






	Axt (2017)

	Race-Focused

	Racial Bias




	Aral et al. (2022)

	Race-Focused

	Cultural Diversity Climate




	Borman et al. (2021)

	Race-Focused

	Stereotype Threat




	Byrd (2017)

	Race-Focused

	School Racial Climate




	Castro and Calzada (2021)

	Race-Focused

	Culturally Responsive Teaching Self-Efficacy




	DeCuir-Gunby (2020)

	Race-Reimaged

	Mixed Methods Designs




	DeCuir-Gunby et al. (2020)

	Race-Focused

	Colorblind Racial Ideology




	Fong et al. (2019)

	Race-Reimaged

	Belonging




	Graham (2020)

	Race-Reimaged

	Attribution Theory




	Gray et al. (2018)

	Race-Reimaged

	Belonging




	Gray et al. (2020)

	Race-Reimaged

	Communal Learning and Engagement




	Gray et al. (2022)

	Race-Reimaged

	We-Ness (Communalism)




	Kumar et al. (2018)

	Race-Reimaged

	Achievement Motivation




	Kumar et al. (2019)

	Race-Focused

	Culturally Relevant/Sustaining Pedagogy




	Lam et al. (2021)

	Race-Focused

	Prejudice




	Legette et al. (2021)

	Race-Focused

	Racial Inequity Beliefs and Cultural Deficit Beliefs




	López (2022)

	Race-Focused

	Anti-racist Research Approaches




	López et al. (2022)

	Race-Reimaged

	Self-Determination Theory




	Matthews (2018)

	Race-Reimaged

	Cognitive Flexibility and Value




	Matthews and López (2018)

	Race-Focused

	Asset-Based Pedagogy




	Ross et al. (2018)

	Race-Focused

	Racial Identity




	Schachner et al. (2021)

	Race-Focused

	Cultural Diversity




	Seo et al. (2019)

	Race-Reimaged

	Self-Concept




	Smith and Hope (2020)

	Race-Focused

	Racial Identity




	Usher (2018)

	Race-Focused

	Whiteness




	Villanueva et al. (2019)

	Race-Reimaged

	Academic Mentoring




	White et al. (2019)

	Race-Focused

	Racial Identity




	Woodson (2020)

	Race-Focused

	Black Language




	Yu et al. (2022)

	Race-Reimaged

	Competence






Race-Focused Constructs

According to DeCuir-Gunby and Schutz (2014), race-focused constructs are those that are centered on issues regarding race. Further, they explain that using a race-focused approach “involves placing racial constructs at the center of analysis, making it (race) the focus of the research rather than simply playing a cursory or nonexistent role” (p. 248). When engaging in a race-focused study, race is examined as a construct that is rooted in the larger race-based research literature (psychology, sociology, history, etc.). Race-focused research also emphasizes a racial construct and how particular racial/ethnic groups experience that construct. Examples of race-focused constructs include racial identity, racial socialization, prejudice, stereotype threat, among many others. Since 2013, researchers in the top educational psychology journals have explored several race-focused constructs and their relation to motivation (see Table 4.1) including cultural diversity/cultural diversity climate (Aral et al., 2022; Schachner et al., 2021), racial identity (Ross et al., 2018; Smith and Hope, 2020; White et al., 2019), racial bias (Axt, 2017), racial inequity/cultural deficit beliefs (Legette et al., 2021), anti-racist research (López, 2022), school racial climate (Byrd, 2017), stereotype threat (Borman et al., 2021), Black language (Woodson, 2020), colorblind-racial ideology (DeCuir-Gunby et al., 2020), whiteness (Usher, 2018), prejudice (Lam et al., 2021), asset-based pedagogy (Matthews & López, 2018), culturally relevant/sustaining pedagogy (Kumar et al., 2019), and culturally responsive teaching self-efficacy (Castro & Calzada, 2021).

One of the first race-focused articles published in a major educational psychology journal is the work by Yee (1983) on ethnicity and race. This article focuses on how the discipline of psychology should ignore race and instead focus on ethnicity and ethnic identity as a more meaningful way to classify groups. Yee (1983) presents the argument that race is not a useful way to socially differentiate between groups because race is not genetically meaningful. Instead he suggests the use of ethnicity and ethnic identity is a better means of classifying groups. Doing so, he argues, would also help to eliminate racism because a focus on ethnicity would lead to a more shared and accepted understanding of culture. His argument ignores the fact that race is socially constructed and has very real social and cultural implications (Omi & Winant, 1994). Also, simply replacing ethnicity for race will not change issues of systemic discrimination based upon (racial) differences. Despite disagreements with the author’s argument, this is one of the earliest pieces to highlight the importance of discussing race/ethnicity within educational psychology.

As stated in DeCuir-Gunby and Schutz (2014), the recent race-focused research have all taken similar approaches to examining racial issues in that they highlight the need to focus on race/ethnicity in educational psychology. All of the articles help to better define and explain racial constructs in the contexts of teaching and learning, expanding the overall understanding of the constructs of interest. For some of the constructs, this may be the first exposure in major educational psychology journals. Also, many of the articles make connections to traditional educational psychology by exploring the relationships between the constructs of interest and motivation constructs. Relationships explored include racial identity and parental involvement (Ross et al., 2018); racial identity and science identity/self-efficacy (White et al., 2019), colorblind racial ideology and emotions (DeCuir-Gunby et al., 2020); and prejudice and teacher support (Lam et al., 2021). Such explorations are imperative because they help illustrate and articulate the complexity of motivation constructs, particularly how they may function differently within groups or are experienced differently by specific racial/ethnic groups. In addition, several articles also use racial theories to frame their arguments. Woodson (2020), for instance, discusses Black girls’ language from the perspective of Black feminist theories while Smith and Hope (2020) use a sociopolitical development framework which allows for the analysis and critique of systems of oppression. Similarly, Usher (2018) explores a variety of whiteness theories to discuss the need for the field of educational psychology to take a more culturally relevant approach to the study of motivation. Overall, the use of race-focused constructs is important for better understanding the experiences of People of Color as well as essential to expanding our understanding of how People of Color experience motivation constructs.


Race-Reimaged Constructs

Another way in which scholars in the field have focused on race-related constructs is through race reimaging. Although similar to race-focused constructs, race-reimaged constructs are traditional educational psychology constructs that have been reconceptualized to focus on race. When taking a race-reimaged approach, the focus is on how a sociocultural lens (e.g., race-related framework) can be used to examine racial groups’ experiencing of the construct. In other words, it involves remaking a traditional construct from a sociocultural lens, making race the central focus of the study, from the generation of research questions to data collection/analysis to the dissemination of research findings (DeCuir-Gunby & Schutz, 2014). For instance, when studying the emotion regulation of white pre-service teachers, a race-reimaged approach would involve incorporating the work on critical whiteness theory (Matias, 2016) and racialized emotions (Bonilla-Silva, 2019).

Perhaps one of the earliest examples of race-reimaged research is Graham’s (1991) work on attribution theory and African Americans. In the review, she provides a general overview of the research on attributions, then focuses on race in a section titled “causal attributions and motivation among African-Americans.” Within this section, she focused on the research that had been conducted comparing the attribution processes of whites and Blacks. She felt that basic descriptive comparisons were not very helpful and critiqued the literature and its lack of focus on attributional processes. According to Graham, research focusing on Black people should be more culturally relevant. The central question of concern should be: “How is it particularly relevant to the black experience?” (Graham, 1991, p. 28). Attribution research regarding Black people should be grounded in their experiences and interpreted in that manner. This is the crux of race-reimaging.

Many researchers have built upon Graham’s work in terms of race reimaging motivation constructs as described in DeCuir-Gunby and Schutz (2014). Since 2013, motivation researchers have explored several race-reimaged constructs within the area of motivation (see Table 4.1) including attribution theory and African American students (Graham, 2020); belonging and African American students (Gray et al., 2018, 2022); belonging and Indigenous students (Fong et al., 2019); racially/ethnically influenced self-concept (Seo et al., 2019); African American and Latinx students’ cognitive flexibility and value (Matthews, 2018); Black and Latinx students’ communal learning and engagement (Gray et al., 2020); Latinx students and self-determination theory (López et al., 2022); sociocultural academic mentoring (Villanueva et al., 2019); critical race mixed methods (DeCuir-Gunby, 2020); and cultural relevance/responsiveness and achievement motivation (Kumar et al., 2018) and competence (Yu et al., 2022). These researchers help contextualize theories in relationship to particular racial/ethnic groups in order to create more culturally relevant interpretations of the constructs of interest (Fong et al., 2019; Graham, 2020; Gray et al., 2018; López et al., 2022; Yu et al., 2022). The authors focus on how to reconceptualize the constructs of interest as experienced by particular minoritized groups (Matthews, 2018; Seo et al., 2019). Some even discuss and illustrate the importance of developing culturally appropriate methodological approaches (DeCuir-Gunby, 2020; Kumar et al., 2018). The researchers engage in race-reimaging by making the constructs of interest relevant to the experiences of their respective minoritized populations of study.


A Race-Focused and Reimaged Educational Psychology

By taking a race-focused or race-reimaged approach, the researchers in the aforementioned discussion are helping to broaden our understanding of various psychological processes as well as the experiences of minoritized groups. Interest in race-focused and race-reimaged approaches in educational psychology research is increasing. In nine years (2013–2022), there have been 29 articles (17 race-focused and 12 race-reimaged) published in the top educational psychology journals. The top journals have barely surpassed the trend of 27 race-focused/reimaged articles that were published during the earlier 11-year span (2001–2012) discussed by DeCuir-Gunby and Schutz (2014). More work needs to be done, particularly in terms of taking critical approaches in examining various constructs.



Using Critical Race Theory in Educational Psychology

In order to expand upon educational psychology’s foundation in race-focused and race-reimaged research, race researchers in educational psychology should consider embracing racial frameworks that come from a critical perspective. Using frameworks that are both race-based and critical will help to strengthen our understanding of how race functions within the teaching-learning process, motivation, measurement, as well as other important areas of interest within the field of educational psychology. One such theory that has the potential to be useful is CRT, a prominent legal theory that has had tremendous influence in other areas within education in the last few decades.

What Is Critical Race Theory?

The CRT movement is a critical legal scholarship that emerged in the 1970s as a means of challenging slow racial reform and the stalled progress of the civil rights legislations of the 1960s. Created by Derrick Bell (the Father of CRT), Alan Freeman, Richard Delgado, Kimberlé Crenshaw, Cheryl Harris, and many others, CRT “challenges the ways in which race and racial power are constructed and represented in American legal culture and, more generally, in American society as a whole” (Crenshaw et al., 1995 p. xiii). The focus of CRT is on how laws are created and implemented to create systemic racial disparities. CRT has two main goals: (1) to understand how white supremacy was created, has been maintained, and has continued to subordinate people of color; and (2) to understand the relationship between racial power and the law, with the intention of changing the dynamic (Bell, 1995; Crenshaw et al., 1995).

CRT has been adopted by many fields including sociology, public administration, social work, and public health as well as utilized throughout the world. However, education has been an early adopter and engaged in much of its implementation (Lynn & Dixson, 2013). CRT researchers in education have collectively articulated 10 key themes or constructs (DeCuir & Dixson, 2004, 2005; Ladson-Billings & Tate, 1995; Solórzano, 1997; Solórzano & Yosso, 2002; Tate IV, 1997). These constructs include the centrality of race and racism (Bell, 1992, 1993), challenge to dominant ideology (Bell, 1995), property rights of whiteness (Harris, 1993), interest convergence (Bell, 1980), intersectionality (Crenshaw, 1989, 1991), myth of meritocracy (Gotanda, 1991), centrality of experiential knowledge (Delgado, 1989), historical/contextual perspective (Delgado & Stefancic, 1999), interdisciplinarity (Chang, 1993; Haney López, 1997), and a commitment to social justice (Peller, 1990). Researchers have used these constructs singularly or in some combination to address issues of race and racism within a variety of education contexts and across developmental levels (e.g., K-12, university, industry). However, the use of multiple constructs is often needed in order to help provide the most comprehensive analysis of structures.

Centrality of Race and Racism

The centrality of race and racism is the most basic component of CRT and the central foundation of the theory. It discusses how racism is a permanent component of society (Bell, 1992, 1993). Racism impacts all societal structures and at all levels. According to Bell (1993), “racism is an integral, permanent, and indestructible component of this society” (p. ix). The permanence of racism helps to maintain the status quo, promoting the power structure that marginalizes people of color (Peller, 1990). Further, Bell (1992) contends that racism cannot be eradicated. Its effects can only be lessened or minimized, making the creation of real change difficult unless changes are sweeping and consistent. Even then, progress will only be temporary because any gains will eventually be eradicated or reversed. For example, Brown v. Board of Education (1954) helped to demonstrate that “separate but equal” was unconstitutional. The passing of Brown was integral in the desegregation of schools. Yet, decades later, gains made from Brown have been chipped away as school systems have resegregated, with some school systems never having desegregated in the first place, often at rates higher than pre-Brown, with little to no consequences (Donnor & Dixson, 2013; Frankenberg & Orfield, 2012).


Challenge to Dominant Ideology

Another core construct of CRT is the challenge to dominant ideology. This construct addresses the basic nature of how society sees the law. It specifically questions the belief that the law is neutral, objective, and colorblind, that race does not matter (Bell, 1995). The U.S. legal system is centered around the idea that laws are unbiased and applied fairly. In fact, the very mentioning of the legal system often conjures up images of Lady Justice, a statue of a blindfolded woman holding a balance beam and a sword, the personification of moral justice. However, the law is not constructed or applied in a neutral, objective, or colorblind manner. Applying a colorblind approach in itself is a racial ideology or view about race and how race functions in society. Specifically, colorblindness is the deliberate nonrecognition of race (Gotanda, 1991). Colorblindness requires the use of nonrecognition as a technique. First, there must be a recognizable racial characteristic or classification. Then, there must be a recognition of the racial characteristic or classification. Last, the characteristic or classification must not be used in a decision. This process allows race to appear to be ignored and promoted as neutral and objective. Meanwhile, race remains the backdrop of the decision making. According to Gotanda (1991), there are ways to address the colorblind law and policy making. There must be an explicit recognition that race is complex and influences the creation and implementation of laws and policies. In order to challenge colorblind approaches, there must be concerted governmental efforts to address white racial privilege that help to create and benefit from colorblind law making. Most importantly, there needs to be a recognition of the systemic nature of the subordination of people of color and the impact that it has had over generations.


Property Rights of Whiteness

A third CRT theme describes how being white has value like that of property, a way of demonstrating white privilege (Harris, 1993). The connection of whiteness to property began with the establishment of the United States with the settlement and seizure of Native American lands. This continued with the enslavement of African people, specifically the breeding of Black women and selling of Black bodies. The racial domination of people of color helps to ensure the link between whiteness, property, and power, by defining who is and who is not white. Harris (1993) stated:


The law’s construction of whiteness defined and affirmed critical aspects of identity (who is white); of privilege (what benefits accrue to that status); and, of property (what legal entitlements arise from that status). Whiteness at various times signifies and is deployed as identity, status, and property, sometimes singularly, sometimes in tandem.

(p. 1725)



The property rights of whiteness suggests that whiteness possesses the traditional characteristics of property. Race has a value, with whiteness considered the most valuable of all races (Leong, 2013). Also, whiteness itself is considered a credential and this value can transfer to individuals as well as organizations (Ray, 2019). According to Harris (1993), there are four distinct characteristics. One particular characteristic is disposition (transferability). Whiteness can be transferred from one generation to another, just like property. Another characteristic is the right to use and enjoyment. When property is purchased, the owners have the right to use the property in whatever manner they see fit. In terms of whiteness, this characteristic refers to doing whatever it takes to maintain white privilege and white identity. Another characteristic is reputation rights. Property owners go to great lengths to maintain the reputations of their neighborhoods and property. With whiteness, white identity is the most salient characteristic and must be protected at all costs. Last, property owners have the right to exclude. Property owners can determine who can or cannot be on their property. In terms of whiteness, this means that white identity gives a sense of racial entitlement, including the right to determine who is included and excluded from whiteness.


Interest Convergence

A fourth theme of CRT centers on the unforeseen negative side effects of achieving racial progress. Interest convergence suggests that racial progress can occur for African Americans (or people of color) if and only if it is also beneficial for whites (Bell, 1980). In most cases, the benefits for whites outweighs the benefits that are received by African Americans (or people of color). Bell (1980) calls this the interest convergence principle: “The interest of Blacks in achieving racial equality will be accommodated only when it converges with the interests of whites” (p. 523). For example, when Brown v. Board of Education (1954) was passed, segregation was deemed unconstitutional. This ruling meant that schools and other public facilities were to be desegregated. On the surface, this was a huge win for racial progress. African Americans were no longer going to be treated as second-class citizens. However, as schools and businesses desegregated, Black teachers and principals lost their jobs and Black businesses closed. Black children were bused to white communities to attend school and white businesses thrived because of their new customers. There was no reciprocation by whites within the Black community. In many ways, Blacks lost more than they gained from the Brown decision (Bell, 2005). Real racial progress cannot occur unless white privilege is acknowledged and whites are willing to share or even give up power: “…true equality for blacks will require the surrender of racism-granted privileges for whites.” (Bell, 1980, pp. 522–523).


Intersectionality

This fifth theme focuses on how race interacts with multiple identities. The theme of intersectionality was initially conceptualized to examine how race intersects with gender (Crenshaw, 1989, 1991). However, it has been expanded to include other marginalized identities including sexuality, socioeconomic status (SES), religion, etc. According to Crenshaw (1989, 1991), Black women (and women of color) are often excluded from both feminist discussions and antiracist discourse. Feminism is reserved for white women while racism is centered on the experiences of Black men. Black women are both Black and women, requiring a discussion of both race and gender, particularly the multiplicative effect of both constructs (Evans-Winters & Esposito, 2010; Wing, 1997). Thus, single-case analyses of just race or gender are insufficient when examining the experiences of Black women and other women of color. Crenshaw (1991) discusses three types of intersectionality: structural, political and representational. Structural intersectionality focuses on how women of color experience multiple forms of intersecting oppression. Women of color experience racism and sexism. But they can also experience heterosexism, classism, ableism, as well as other forms of oppression. The location of women of color at the intersection of race and gender (and other forms of oppression) makes their experiences differ from the experiences of white women. Political intersectionality explores how women of color are situated within various subordinated groups that often pursue conflicting political agendas. For a working class Black woman with a disability that is also a lesbian and a Muslim, issues may arise that will put her sexuality and religion or SES and disability at odds. She will have to choose which issues are most salient to her and important to her, at least within a specific time period or context. Last, representational intersectionality examines the cultural construction of women of color. Particularly, it focuses on how women of color are often stereotyped by the popular media such as Black women being conceptualized as sassy or aggressive and Latinas being hypersexualized.


Myth of Meritocracy

The sixth theme centers around the United States ethos regarding hard work, individual ability and accomplishments, or merit. Meritocracy is the systemic or institutional practice of making rewards based upon skills or abilities (Baez, 2006). The myth of meritocracy challenges the idea that if people work hard enough in life that they will be successful. It addresses individual contributions to success and fails to consider group contributions to success or collective perspectives. Also, meritocracy does not account for unfair systems of advantage and systems of oppression such as racism or sexism and helps to justify such systems (Crenshaw, 1989; Williams, 2016). More specifically, meritocracy implies that everyone has access to equal opportunity. The promotion of meritocracy enables the ignoring and/or denial of social, political, and economic inequities (McNamee & Miller, 2009). It does not address issues of nepotism, cronyism, and legacy (Gotanda, 1991). For instance, according to Murphy (2019), legacy applicants, or the children of alumni, are five times more likely to get admitted to prestigious universities than those that are not legacy applicants, demonstrating that their college admission most likely has little to do with merit. Believing in a system of meritocracy helps to create and enhance difference by legitimizing class hierarchies and promoting the status quo. Research has demonstrated that wealth inheritance and intergenerational wealth transfer, the transferring of wealth over generations, has a greater effect on life outcomes than merit (Shapiro, 2004). Ultimately, meritocracy helps foster a sense of entitlement. People often assume that they have “earned” their opportunities or rewards, discounting or ignoring the roles that other factors have played, including systemic racism (Kennedy, 1990).


Centrality of Experiential Knowledge

CRT focuses on the experiences and voices of marginalized racial groups. The seventh construct, centrality of experiential knowledge, or counter-storytelling is a way to challenge the dominant or white narrative (Delgado, 1989). More specifically, counter-stories are “stories of those individuals and groups whose knowledges and histories have been marginalized, excluded, subjugated or forgotten in the telling of official narratives” (Peters & Lankshear, 1996, p. 2). Dominant group storytelling creates a stock story that is the most often repeated and believed. It is considered the norm. Counter-stories are used to challenge those stories. The goals of counter-storytelling are to illustrate the lived realities, challenge conventional wisdom, convince others of different possibilities, and build community among marginalized communities (Delgado, 1989). All the while, engaging in counter-storytelling allows marginalized groups to lessen their own subordination and engage in emotional self-care and preservation. According to Solórzano and Yosso (2002), counter-stories are presented in three different ways within research: personal/autobiographical stories, other people’s stories, and composite stories; personal/autobiographical stories focus on an individual’s personal experiences with racism; other people’s stories are biographical and tell the stories of others’ experiences with racism. With composite stories, a variety of data or stories are combined to create a group story regarding experiences with racism. Counter-stories can be created in a variety of ways using several data sources including data collected in a research study, the existing research literature, and both one’s professional and personal experiences (Solórzano & Yosso, 2002). Regardless of the method used to create counter-stories, they are a powerful way to share the stories and voices of those that have been traditionally overlooked.


Historical/Contextual Perspective

The eighth CRT theme discusses the importance of understanding how history and context influences interpretations of the law and polices (Delgado & Stefancic, 1999). CRT requires a historical interpretation of law, including the history of how the law was created and implemented (Peller, 1990). In order to understand the roles of race and racism, it is necessary to take the historical and contextual situation into consideration. Historical interpretations of the law are necessary in order to obtain a comprehensive understanding of how race operates and is maintained. For example, when discussing the support of higher education affirmative action, not only should the conversation consider the recent decision of Fisher v. University of Texas (2016), but it is also important to analyze other cases that supported race-based admissions such as Regents of the University of California v. Bakke (1978) and Grutter v. Bollinger (2003).


Interdisciplinarity

The ninth construct is interdisciplinarity which involves the combining of information from multiple disciplines. Complicated racial problems require complex solutions viewed from a variety of lenses. Also systems of oppression are often interrelated. Because of this, CRT scholars often draw from a variety of academic disciplines as well as epistemological approaches to address racism. In addition, it is important to examine various racial experiences. CRT emerged because of the mistreatment of African Americans and much of the work centers around the experiences of African Americans. However, CRT scholars are connecting the experiences of African Americans with other minoritized groups. Interdisciplinarity also includes the extensions of CRT including LatCrit (Chang, 1993), exploring the racial experiences of the Latinx community, AsianCrit (Haney López, 1997), examining the racial experiences of the Asian community, TribalCrit (Brayboy, 2005), focusing on the racial experiences of Indigenous communities, QueerCrit (Misawa, 2010), and DisCrit, focusing on the experiences of people of color with disabilities (Annamma et al., 2013).


Commitment to Social Justice

The tenth and last construct of CRT is the commitment to social justice. Social justice involves full and equitable participation by all within a society with a common goal of an equal distribution of resources and rights (Chapman, 2013). CRT pushes for equitable access and equal treatment under the law, which is the essence of social justice. The status quo must be challenged to ensure that marginalized communities gain equitable access and equal treatment. What separates CRT from many other critical theories is the activist component. Critical race theorists not only talk about change in their work, but they also attempt to enact change. The theory is not only important to critique social structures but also to actively engage in creating change. Change can be created in a variety of ways including through counter-storytelling, praxis, or political advocacy and activism in large and small contexts (Chapman, 2013).



Combining CRT and Educational Psychology

Currently, there is a paucity of research in educational psychology that uses CRT. One recent study by White et al. (2019) uses CRT and a mixed methods design, focusing on centrality of race and racism, challenging the dominant ideology, the property rights of whiteness, and centrality of experiential knowledge. Further, this study takes a race-reimaging approach, using CRT as the racial framework, to examine the relationships between racial identity, science identity, science self-efficacy, and the science achievement of African American science majors at historically Black colleges and universities (HBCUs). The authors use CRT to analyze the racialized experiences of Black students within the field of science, particularly how issues of race impacts their motivation to achieve in science. The combination of CRT and educational psychology is prominent in multiple phases of the study including data analysis, data integration (combining the quantitative and the qualitative), and the interpretation/discussion phases.

Another article by DeCuir-Gunby (2020), although a conceptual piece, describes the methodological process of critical race-mixed methodology (CRMM) which entails the combining of a traditional mixed methods approach with a CRT framework. The goal of CRMM research is to address issues of race and racism using a mixed methods designs. CRMM differs from traditional mixed methods designs in that it requires the use of CRT, focuses on race and racism, and critiques power structures with the goal of creating change (DeCuir-Gunby, 2020; DeCuir-Gunby & Schutz, 2019). Further, the article explains how to engage in CRMM through the illustration of various research studies, including the aforementioned study by White and colleagues (2019). This article provides educational psychology researchers with a methodological approach that can be used to combine CRT and educational psychology constructs.

Despite the limited research within educational psychology, CRT is a powerful and multifaceted racial framework that has the potential to help expand the use of race-focused and race-reimaged research in the field. CRT can be used with qualitative, quantitative, and mixed methods approaches (DeCuir-Gunby et al., 2019; Garcia & Mayorga, 2018). There is a myriad of ways that CRT could be used to further develop our current understanding of race and racism (see Table 4.2). For instance, educational psychologists could use the tenets of CRT to understand race-related issues surrounding a variety of motivation constructs such as achievement motivation. The centrality of race and racism could be considered to focus on minoritized middle school students’ racialized school experiences and its influence on achievement motivation. Similarly, the historical/contextual perspective is necessary to demonstrate how the racial history of the school context has shaped the academic experiences and motivation of the students. Intersectionality would be a useful theme to consider when addressing African American girls’ achievement motivation, specifically. The property rights of whiteness could be applied to examine how attending a predominantly white middle school impacts Native American students’ achievement motivation. Similarly, challenge to dominant ideology could focus on Latinx students’ experiences with colorblind racism within a predominantly white school and how it influences their sense of academic motivation. Myth of meritocracy can be used to investigate teachers’ differential assessment practices and their potential impact on Asian American students’ self-efficacy and achievement motivation. The interest convergence theme could explore how schools capitalize on academically successful minoritized students, generally those with high achievement motivation. In terms of methodology, centrality of experiential knowledge is important to focus on minoritized students’ voices, particularly their counter-stories, regarding their racialized experiences and its influence on their achievement motivation. Also, it would be important to use interdisciplinarity by drawing from a variety of literatures in other disciplines as well as connecting achievement motivation to other motivation theories such as goal theory or belonging. Last, as a means of demonstrating a commitment to social justice, a race-focused program, centered on the experiences of minoritized students, could be designed to help minoritized students develop a more positive sense of achievement motivation. In the aforementioned example, CRT can be used to analyze the ways in which racism systemically influences the achievement motivation of minoritized students as well as how schools can make changes to positively influence the experiences of minoritized students. Overall, CRT allows for a more critical and contextualized understanding of how systemic racism impacts minoritized students in various contexts.


Table 4.2 Combining CRT and educational psychology


	CRT construct

	Definition

	Educational psychology examples






	Centrality of Race and Racism

	Examines the pervasive role of racism in society

	

	Focusing on race-focused constructs (racial identity, stereotype threat, etc.)








	Challenge to Dominant Ideology

	Questions the neutrality, objectivity, and colorblindness of the law

	

	Critiquing the application of traditional theories in the field


	Challenging absolutist perspectives


	Critiquing the use of traditional research methods








	Property Rights of Whiteness

	Addresses white privilege and the value of whiteness

	

	Understanding how white privilege impacts schools, curriculum, and students








	Interest Convergence

	Explains how racial reform occurs only when it benefits whites

	

	Exploring how diversity programming often has limited benefits for people color (e.g., examine the real impact of school diversity programs)








	Intersectionality

	Explores the intersection of race and gender among other identities

	

	Focusing on how multiple subordinate identities intersect (e.g., experiences of Latinx girls with disabilities)








	Myth of Meritocracy

	Challenges the idea that success is determined by hard work and ability

	

	Explicating how systems of advantage exist within schools and impact students’ experiences (high stakes testing, AP placement, gifted placement, etc.)








	Centrality of Experiential Knowledge

	Focuses on the voices (and experiences) of people of color or counter-storytelling

	

	Researching the experiences of people of color in education


	Engaging in more qualitative approaches that showcase individual voices








	Historical/Contextual Perspective

	Highlights the importance of including the history and context of a situation/problem

	

	Tracing the socio-historical background in order to understand the contexts of research studies








	Interdisciplinarity

	Examines racism from various academic disciplines

	

	Using research literature from various disciplines to examine race-related problems








	Commitment to Social Justice

	Discusses a commitment to equity and equal access

	

	Implementing research goals with the desire for change (e.g., multicultural interventions with social justice goals)










	Source: This table was modified from DeCuir-Gunby (2020).








Creating A Critical Race Educational Psychology

Critical approaches to research such as CRT are growing in many psychology sub-disciplines, including educational psychology (Davidge, 2016; Salter et al., 2018; Teo, 2015, 2022). For instance, there is Black psychology, multicultural counseling psychology, discursive psychology, critical psychology, liberation psychology and cultural psychology, among others. These sub-disciplines all challenge the traditional approaches generally used in their fields. Specifically, they counter the traditional colorblind approaches of psychological science by focusing on the experiences of marginalized groups and drawing upon sociocultural theories and frameworks (Adams & Salter, 2011). Also, critical educational psychology has emerged as a movement within the field of educational psychology (Vassallo, 2017; Williams, 2013; Williams et al., 2016). Drawing upon critical theory (Giroux & Kincheloe, 1992), critical educational psychology is a reconceptualization of the larger field of educational psychology. Critical educational psychology theory centers on polyvocalism (incorporating multiple voices), emancipation (realization of potential and liberation of ideas), and sociohistoricism (acknowledging the influence of culture, history, and context), which are the foundation in which theories are taught and understood. Critical educational psychology is relatively new and not well embraced by the larger field. However, with the continued implementation and development of critical educational psychology, more doors will open for critical approaches in the study of educational psychology. Adams and Salter (2011) have conceptualized a critical race psychology which emphasizes the examination of race as an epistemological position, the exploration of identity consciousness or everyday racial realities, as well as created a critical methodology to focus on lived experiences. A critical race educational psychology would be a natural and needed extension of both the critical educational psychology and critical race psychology movements (White et al., 2019).



Implications for Critical Race Theory in Educational Psychology

Throughout this chapter, I have discussed the various ways in which race has been explored in educational psychology. In addition, I described the different components of CRT and explicated how CRT can be used within the discipline. However, more work is needed to help the field become more receptive to race-related research, including CRT research. Particularly, there needs to be an increase in the use of race-focused and race-reimaged approaches as well as an expansion of race-related and critical methodologies used within the field. Educational psychology should consider embracing a more critical approach. In doing so, there are challenges and opportunities to consider when engaging in such studies.

Expanding Race-Focused and Raced-Reimaged Approaches

Educational psychology does not have a strong history of researching race-related issues. As a field, we need to commit to engaging in more race-related research in general, then we can embrace CRT. Despite the paucity of race-related research in educational psychology including CRT work, there is substantial potential for growth in the field within various areas. We need to expand our exploration of race-focused constructs as well as our use of race-reimaged approaches.

A pressing need exists for race-focused research to enhance the current literature and address challenges of social justice in the field. Although not illustrated here, the majority of the race-focused studies in educational psychology have focused on stereotype threat (DeCuir-Gunby & Schutz, 2014). Racial identity development is another area that has been explored most frequently although research in this area is still fairly sparse (Ross et al., 2018; Spencer et al., 2001; Thomas et al., 2009). More studies in racial identity are still needed as well as research on lesser explored race-focused constructs such as racial socialization, racial discrimination, prejudice, and a plethora of others. It is important for educational psychology researchers to explore these constructs in the context of teaching and learning as well as in relationship to motivation constructs. Race-focused constructs are all important to understanding the educational experiences of minoritized groups.

The area with the most potential of expansion is perhaps the use of race-reimaged approaches. Taking a traditional educational psychology concept or theory and racializing it to be more culturally relevant is essential for working with minoritized populations. Race-reimaging involves making connections with traditional constructs to racial frameworks, using culturally relevant measurement and instrumentation to collect data, analyzing data using a socio-cultural perspective, and/or making culturally relevant interpretations regarding the research findings. However, the use of race-reimaging may be the most difficult for educational psychology researchers because it will require the reconceptualization of commonly used teaching, learning, and motivation theories. It is hard to change commonly held beliefs and perspectives. Yet, it is necessary to engage in race-reimaging to further refine such theories and make them more comprehensive and applicable to multiple populations.


Racializing Methodological Approaches

Another area of growth is research methodology. Since the field of educational psychology has always been receptive to methodological advances, particularly quantitative approaches, the area of research methods is a natural area for synergy. However, as a field we have lagged behind other fields in the development of racialized methodological approaches, including racialized quantitative methodological approaches. There is much promise in the racializing of methodology (Kumar & DeCuir-Gunby, 2023) or more specifically engaging in critical race methodological research approaches (DeCuir-Gunby et al., 2019).

Qualitative research methods allows for the deep understanding of personal experiences and is commonly used in many disciplines such as education, social work, and sociology, among others. On the contrary, there is limited qualitative research in educational psychology. For instance, in the Journal of Educational Psychology, one of the top journals in the field, only 2.1% of all publications are considered qualitative manuscripts (Kuo & Wallace, 2020). More work is definitely needed regarding qualitative methods and educational psychology and this need is recognized by the field (Wallace & Kuo, 2020). Qualitative research is the dominant approach used in CRT research and is an important way of using counter-storytelling as a means of analysis (Parker, 1998, 2015). In order to incorporate CRT, as well as many other critical frameworks, educational psychology will need to further embrace qualitative methods.

Although educational psychology rarely publishes qualitative research, the same cannot be said about quantitative research. Instead, educational psychology is no stranger to quantitative methods and is known for being a quantitative field. However, the field’s use of quantitative methods can be expanded to include more social justice-oriented quantitative approaches (Cokley & Awad, 2013) or critical approaches (Tabron & Thomas, 2023) such as QuantCrit (Gillborn et al., 2018). According to Gillborn et al. (2018), QuantCrit consists of five key principles that together are used to create a “toolkit that embodies the need to apply CRT understandings and insights whenever quantitative data is used in research and/or encountered in policy and practice” (p. 169). QuantCrit focuses on critically analyzing and interpreting quantitative data. The five principles include: (1) the centrality of racism should be considered when designing and interpreting quantitative research; (2) numbers are not neutral and should be interpreted with caution; (3) categorizations are not “natural” nor given and should be critically evaluated; (4) all data are interpreted and cannot “speak for itself”; (5) quantitative findings can be used for social justice. Further, Cokley and Awad (2013), recommend engaging in social justice-oriented quantitative methods, which involves centering social justice, including race, throughout the research process, particularly in instrumentation and data analysis. By engaging in more critical, race-centered quantitative approaches, serious advancements can be made regarding how quantitative research is conducted in the field. In educational psychology, taking a QuantCrit approach would require making race or race-focused constructs the center of analysis; critiquing findings using racial frameworks or a race-centered approach; and/or making interpretations that focus on creating change within educational contexts, particularly as it applies to the experiences of People of Color.

Mixed methods research allows for the use of both quantitative and qualitative methods within a single study (Creswell & Plano Clark, 2018). The use of mixed methods in educational psychology is well received and has been growing in recent years (McCrudden et al., 2019). However, research using CRT and mixed methods is limited (DeCuir-Gunby & Schutz, 2019; DeCuir-Gunby & Walker-DeVose, 2013, 2021). Perhaps mixed methods show the most promise as to where educational psychology can most significantly contribute to the CRT methodology conversation. CRMM, the combining of CRT and mixed methods (DeCuir-Gunby, 2020; DeCuir-Gunby & Schutz, 2019), as described earlier, is one particular way to help move the field forward methodologically. By focusing on CRMM, educational psychology has the opportunity to engage in the racialization of methodology.


Challenges for Using CRT in Educational Psychology

Although CRT is a useful framework for exploring race within the field of educational psychology, researchers should embrace the use of CRT with some caution. There are challenges to using CRT that can be difficult for some researchers to overcome. Researchers have to be willing to develop a deep understanding of the research literature, challenge traditional assumptions, and face potential political consequences. As educational psychologists, we must not only examine individual processes but also extend our analytical lenses to include systemic conditions that limit or thwart the outcomes of communities of color. Although this may seem overwhelming, and at times it can be, engaging in race-focused work such as CRT is a process that takes time. Also, it must be added that CRT is not the only racial framework available. If researchers are interested in examining race, they can also explore the many other racial frameworks such as critical whiteness studies (Lipsitz, 2006), colorblind racial ideology (Bonilla-Silva, 2006), post-colonial theory (Williams & Chrisman, 2015), critical indigenous studies (Andersen, 2009), etc. In the classroom, more asset-based frameworks can be considered (López, 2024).

Researchers should not attempt to use CRT until they understand the constructs of CRT (Ladson-Billings, 2013). The CRT literature is vast and complicated. Readings can be found in articles and books in various fields including law, sociology, education, and several other areas. It is essential that interested researchers read works of the primary foundational writers (Derrick Bell, Richard Delgado, Kimberlé Crenshaw, etc.) as well as become familiar with the secondary research that has been conducted within education and other fields. Law articles, in particular, are long and dense and often take time to digest. In addition, it takes time to conceptually merge CRT with educational psychology concepts. Overall, it is necessary to become a student of CRT before the writing or research process can begin, as well as become familiar with the existing research on race in educational psychology.

Educational psychologists that consider CRT must be willing to challenge the traditional colorblind perspectives that are foundational to psychological theories (Adams & Salter, 2011; Usher, 2018). As previously mentioned, psychology and its sub-disciplines tend to embrace absolutist, culture-neutral approaches (Urdan & Bruchmann, 2018; Zusho & Clayton, 2011). CRT requires a new perspective and frame of thinking for many educational psychologists. Researchers have to move past the race neutral perspective and instead include the awareness of race in their work. Race has to become the center of thought and become instrumental to the organization of the research process. For many researchers, this shift in thinking will be quite challenging. However, the shift in thinking is doable.

Last, it is important to remember that the use of CRT is political and its use will be viewed in this manner by some readers, especially in this current political climate (Ladson-Billings & Donnor, 2005; López & Sleeter, 2023). Discussing race often makes some people uncomfortable. It can even bring up unpleasant emotions (anger, rage, sadness, etc.). CRT, in particular, explores race in a very bold and unapologetic manner. It allows researchers to engage in political and legal critiques. CRT enables the uncovering of racist events and actions of the past that many people may want to keep in the past. Also, CRT involves activism and the need to make a difference in communities. The very mentioning of the phrase “social justice” brings up negative connotations for many people, as in the case of the aforementioned “anti-CRT” legislative initiatives. CRT has been damaging to many scholars’ careers (e.g., lack of promotions, publications) because it is seen as threatening (Chapman, 2013). Although we are taught to tell the truth, research that is truth-telling can often result in negative consequences for the truth teller. However, revealing the truth is freeing and necessary for challenging systemic racism.



Conclusion

The racism pandemic has amplified the existence of racial disparities and racial injustices that exist in the United States as well as throughout the world. With this challenge, comes opportunities for educational psychologists to make a difference. Now is the time to put things into action. As a field, we need to use CRT to help make changes in education. CRT is the perfect tool for this moment to help challenge racism and has enormous potential in the field of educational psychology. Embracing CRT will help to push the field of Educational Psychology to focus more on issues surrounding race and racism. In doing so, Educational Psychology should consider the following two questions for the future:


	How can a racialized educational psychology inform theories of teaching and learning? How can racialized theories like CRT be used within educational psychology?


	How can racialized methodological approaches inform the research in educational psychology? How can educational psychology become a leader in the development of racialized methodological approaches?






Note


	I use African American and Black interchangeably throughout the chapter.
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According to the American Psychological Association (APA), psychology is the scientific study of mind and behavior and educational psychology – as a branch of psychology – can be broadly defined as the scientific study of learning and teaching. Because educational psychologists, like many psychologists, subscribe to a philosophy of science focused on identifying human universals through empiricism (McCrudden & Rapp, 2024; Murphy et al., 2024), our theories and the studies on which they are based largely assume generalizability across cultures.

Even a cursory examination of the four editions of the Handbook of Educational Psychology will quickly reveal this guiding assumption, as evidenced by the general lack of chapters on culture, broadly defined. Although there has always been in each edition, at least one chapter that explores cultural issues – operationalized in terms of ethnicity or sociocultural perspectives – these chapters are far outnumbered by those focused on foundational topics (e.g., cognition, motivation, or development) that presuppose cultural generalizability. Indeed, only two editions of the Handbook (the second and the current edition) present extended discussions on “culture.”

Upon closer examination, one can also identify a problem of representation when considering the studies that have been summarized across these handbooks to date. Largely reflective of overall trends in the field of psychology, many chapters continue to be written by (North) American scholars, which ostensibly results in a uniquely “American” (and largely white, middle class) perspective (see also DeCuir-Gunby, 2024). In 2008, Arnett demonstrated that 98% of the studies published in top-tiered psychology journals between 2003 and 2007 were conducted by investigators from the United States, Europe, or other English-speaking countries. A more recent analysis confirmed that these trends remain largely unchanged; of the studies published between 2014 and 2018 in psychology, 94% were still being conducted by scholars from the United States, Europe, or other English-speaking countries (Thalmayer et al., 2020). As Arnett and his colleagues note, these trends effectively restrict our understanding of learning and teaching to a mere 5% of the world’s population and primarily to the American school context. What is especially striking is the lack of representation of scholars from Latin America, Africa, and the Middle East.

In short, culture has always been relegated to the periphery in the field of educational psychology – important, but never central. Yet, there is, especially within the last several years, growing recognition that culture matters – that, given demographic shifts, culture is essential to understanding the schooling experiences of a growing number of students (Kumar et al., 2018; Markus & Hamedani, 2019). Advances in technology and increasing globalization has made the world smaller, and international large-scale assessments like the Programme for International Student Assessment (PISA) are also on the rise and exert considerable influence on policy conversations.

Thus, we contend that the time has come for educational psychologists to acknowledge, once and for all, that science is cultural. As Kim (2007) noted, science “is not an idealized interrogation of nature by dedicated servants of truth, but a human process governed by the ordinary human passions of ambition, pride, and greed (p. 279)” — and we would add, prejudices. Accordingly, we welcome this opportunity to further culturalize the theory and research in educational psychology with, interestingly enough, the first chapter in the history of the Handbook on cross-cultural research on learning and teaching that embraces a more global perspective (cf. Greenfield et al., 2006).

It is important to note that our goal in writing this chapter is not simply to summarize the recent empirical research on cross-cultural educational psychology. Given the analyses of Arnett and his colleagues, we assume from the outset that the existing literature base is very much incomplete and largely Eurocentric. Thus, our chapter is intended to be less about generalizing and more about highlighting the tensions that exist in this work, and to discuss more explicitly, where and in what ways the literature base is incomplete, culturally biased, and prone to deficit thinking. We also aim to examine, wherever possible, how schooling is impacted and changed by sociocultural and ecological forces (Oishi, 2014). To that end, our analysis is guided by the following questions:


	What studies have been conducted that have sought to investigate cross-cultural patterns in achievement, teaching, and beliefs about learning?


	Who conducted these studies and what perspectives and methodologies did they endorse?


	Given 1 and 2, what generalizations, if any, can we make about cross-cultural patterns in achievement, teaching, and beliefs about learning, and how schooling is impacted and changed by sociocultural and ecological forces?




Our review is divided into four main sections. We begin with an overview of the theoretical assumptions and goals guiding the research in cross-cultural psychology, followed by a critical analysis of empirical studies on achievement, instruction, and attitudes and beliefs about learning and instruction according to these guiding principles. We conclude with a summary and overview of future directions. Because Arnett’s analysis focused exclusively on journals published by the APA including The Journal of Educational Psychology (JEP), we made a concerted effort wherever possible to locate articles published in other high-impact (and preferably international, educational psychological) journals. Although we did aim to include as many recent articles (published since 2014) as possible, given the dearth of non-U.S. based studies, we did include in our review some articles that were published prior to this date so that our points were more comprehensive. In addition, to distinguish this chapter from others in this section of the Handbook, and in keeping with the overall goals of cross-cultural psychology, we decided to focus our review mainly on cross-national comparisons, rather than intra-cultural differences in learning and teaching by race/ethnicity (see chapters by DeCuir-Gunby, 2024; López, 2024).

An Overview of Cross-Cultural Psychology

Defining Culture

An analysis of cross-cultural studies of learning and teaching first necessitates an operational definition of culture. Despite general agreement about its importance in explaining human behavior, culture is a construct that is not easily defined (Zusho & Clayton, 2011). In the broadest sense, culture can be defined as:


a framework for human life that consists of people collectively using all of the resources in their environment to achieve; is part of all human groups; is learned, shared and regulated by political, legal, and social systems; is socially transmitted; represents both external (observable behavior) and internal (inferred traits) aspects of an individual; and is an abstraction of people’s knowledge and beliefs about themselves, other people, and the world.

(Zusho & Clayton, 2011, p. 240)



In defining culture, it may be just as important to define what culture is not. Although it is not uncommon to find researchers in psychological studies using nationality and race as a proxy for culture, it is important to note that they are not the same thing. Particularly in pluralistic countries like the United States and even in the most racially homogenous countries, there is never just one culture like an “American” or a “Chinese” culture. Rather, countries are made up of many cultures and increasingly, multiple races. Analogously, one can also argue that certain aspects of culture – language, political system, even religion – extend beyond the borders of a given country. Nevertheless, there is growing recognition that culture takes many forms, and studies that examine religion, race, social class, and subcultures are inherently cultural in nature and deserve greater attention in the psychological literature (Cohen & Kitayama, 2019).


What Is Cross-Cultural Psychology?

Compared with the fields of anthropology and sociology, psychology has been decidedly slower in recognizing the centrality of culture’s influence on mind and behavior. Although the history of cross-cultural psychology can be traced back to the early 20th century (and arguably even before then as an intellectual tradition), it was not until the latter half of the 20th century that formal studies of culture began to appear more regularly in psychological journals (Kashima, 2019; Keith, 2019; Zusho & Clayton, 2011). Research on culture, therefore, can be considered to be a relatively young area of inquiry (Cohen & Kitayama, 2019; Keith, 2019).

That said, the psychological study of culture has progressed quite significantly within the last decade, and particularly among those who consider themselves to be cross-cultural or cultural psychologists. Perhaps spurred by Arnett’s (2008) influential analysis, interest in cultural issues in psychology has exploded in the last ten years (Keith, 2019). For example, a recent PsycINFO search using “cross-cultural psychology” as a subject identified 4,184 titles published between 1915 and the present, with 1,688 (almost half!) of these titles being published since 2014. A similar analysis using “cultural psychology” as the keyword returned 1,882 titles, with 703 being published since 2014. With this burgeoning interest in all things cultural, it is important to note that there is also greater convergence between the three main approaches to the study of culture within psychology, namely cross-cultural psychology, cultural psychology, and indigenous psychology.

To be clear, the three approaches still have distinguishing characteristics and aims and, as a result, have proven to be a useful heuristic for those interested in cultural research. Cross-cultural psychology – with its roots in the traditions of the enlightenment – can largely be defined as the study of similarities and differences in psychological processes across cultures (Zusho & Clayton, 2011). By comparison, with roots in romanticism, the focus of cultural psychology is less on comparison and identification of human universals, and more generally on understanding how psychology and culture are mutually instantiated (Markus & Hamedani, 2019). Finally, the goal of indigenous psychology is primarily to counteract the English-speaking and U.S. dominance in psychology by conducting psychological studies on mind and behavior that is designed by native psychologists, for their people (Kim & Berry, 1993). In short, cross-cultural psychology is intended to answer the question, “what’s universal and what’s not?,” whereas cultural psychology is guided by the question, “how is psychology cultural and how is culture psychological?” Indigenous psychology, in turn, is more concerned with issues of power and “who’s doing the studying and why?” than either of the other two approaches.

These differing goals notwithstanding, as the cultural research in psychology has grown and matured, there is a necessary convergence of assumptions and even methods across these three orientations (Kashima, 2019). Indeed, at first blush, it is becoming increasingly difficult to differentiate a cross-cultural approach from a cultural psychological approach. Although there are scholars who are affiliated with a particular tradition (e.g., Triandis and Berry come to mind when considering cross-cultural psychology; Shweder and social psychologists such as Markus, Kitayama for cultural psychology, and Kim for indigenous psychology), if you examine the actual literature that they cite, there is considerable overlap.

Moreover, if you examine the literature within cross-cultural psychology specifically, there is growing recognition of the limitations of operationalizing culture strictly in terms of global categories such as nation of origin, social class, or immigrant status (Keith, 2019). To that end, current cross-cultural research often observes how trends vary over time or attempts to better capture the heterogeneity within groups in order to underscore a more dynamic approach to culture, effectively bringing cross-cultural psychology closer to cultural psychology. Some have even gone so far as to recast culture as situated cognition (Oyserman, 2016), reframing cultural differences as a result of what “cultural mindset” is made accessible by situational cues.

Similarly, compared to a decade ago, conversations among cross-cultural psychologists are now focused less on whether culture matters wholly (extreme relativism) or not at all (extreme universalism, also known as absolutism) and more on understanding where cultural patterns are moderately relative or moderately universal (Berry et al., 2011). Scholars who ascribe to moderate relativism generally explore person-by-context interactions, assuming some basic psychological processes to be species-wide and universal and impacted by larger contextual and societal factors. Much of the cultural psychological work in social psychology (see Cohen & Kitayama, 2019), which assumes “humans to be born with the capacity to function in any culture, but as they mature, they develop psyches that are organized to function in one specific culture” (Fiske et al., 1998, p. 916) is illustrative of this position.

Scholars who endorse a moderately universal approach, on the other hand, typically assume psychological processes to be universal but that its expression may be culturally bound. For example, some motivational theorists argue that autonomy is a basic psychological need for all human beings; but what is considered to be autonomous behavior may vary from culture to culture. The material point, however, is that regardless of whether one considers culture to be moderately relative or universal, both perspectives assume culture to be an integral part of human nature. As Kashima (2019) noted, culture is, “not only ontologically and phylogenetically enabled by nature, but it also ontogenetically and historically influences nature” (p. 72).

In addition, Arnett and his colleagues’ analysis has underscored that there is great merit to the claims of indigenous psychologists. Psychology as a discipline, and even much of the cultural research in psychology remains centered on white, middle-class groups in North America and Western Europe. Thus, there is clearly a need for an indigenous psychology for the rest of the world (Kashima, 2019), and especially for marginalized, historically disenfranchised groups across the globe.

Accordingly, in this chapter, we use the term cross-cultural psychology rather inclusively to represent the full spectrum of cultural approaches in psychology, including perspectives more commonly associated with cultural and indigenous psychology. Indeed, the three major questions guiding our analysis of the empirical literature are intended to reflect all three cultural perspectives. To that end, we endorse the following guiding principles of (cross-)cultural psychology.


Principle 1 – Culture Is Integral to Human Nature

The first principle of cross-cultural psychology is that culture is neither an add-on to universal machinery that can simply be ignored in investigations of the mind or behavior; nor is it something that can be studied completely independently of nature (Kashima, 2019). In line with this principle, we therefore assume processes of learning and teaching to be, at once, cultural and natural – and further interwoven through the ever-changing temporal forces of evolution, history, lifespan development, and situated sociality (Kashima, 2019; Oishi, 2014).

Schools are largely cultural institutions. Although debates remain about the purpose of schooling (López, 2022), most would nevertheless agree that one of its primary functions is cultural transmission – of knowledge, skills, values, and norms shared by a group of people (Brint, 2017). Moreover, what one learns in school is very much determined by cultural norms that change over time and place. Across cultures, for example, there is usually some kind of curriculum that determines what students learn in school. But what is included in the curriculum, who determines the curriculum, and what students, parents, teachers, and administrators do with that curriculum also fluctuate over time and – especially in countries like the United States with decentralized educational systems – place.

Take the egregious example provided in Gray et al. (2018) about students in Texas reading in their history textbook that “workers” – not enslaved people – were brought over to work on agricultural plantations from Africa. How did this “editorial error” – as referred to by the CEO of the textbook company – come to pass? Who are the editors of these textbooks? What is the likelihood of finding similar statements in textbooks published prior to the Civil Rights movement or a decade from now? Is it a coincidence that this textbook was being used by schools in Texas, a rather politically conservative state? Would we even know about this error, had it not been brought to the world’s attention by a 15-year-old Black student and his educator mother working on her doctorate? Why didn’t others point out this “error”? Learning is, indeed, cultural and as sociologists have pointed out, schools also often play an important role in establishing and maintaining a particular social order – often inextricably linked (at least in the United States) to race (Brint, 2017; Epps, 1995).

But culture is also natural. As we write this chapter, we are living through a historic, hopefully once-in-a-lifetime global pandemic that has effectively altered the structure and operation of schools across the world. Nature – in this case the novel coronavirus – forced schools in almost 200 countries to shutter their physical doors and to shift to a more digital learning environment, compelling teachers to reexamine their curricula and how to deliver it, and schools to reassess long-held practices and assumptions about instruction and the role of schools in society (OECD, 2021).

The long-term effects of the COVID-19 pandemic remain to be seen; nevertheless, we know even now that the impact of the virus is likely to be uneven. Given rampant existing systemic inequities in education, the negative effects of COVID-19 are expected to be felt more in certain – generally marginalized – communities and countries than others. A recent report suggests learning time varied widely across countries, with some countries (mostly those in the G8) reporting greater in-person instructional time than others (OECD, 2021). Emerging findings also suggest that even within countries, students living in under-resourced communities had fewer alternatives to compensate for loss of in-person instructional time, raising concerns that the pandemic will ultimately amplify and accelerate existing social inequalities (OECD, 2021).

Nature – or the pandemic – has also shifted the focus within educational circles toward technology, and distance education, more specifically. As schools were forced to rely on educational technologies during the shutdown, the conversation quickly moved to better understanding both the constraints and affordances of educational technologies and finding ways to improve access and use of those technologies (OECD, 2021). Is it a coincidence that we see in this edition of the Handbook the first extended section on educational technology? We think not. Here, we also see issues of equity appear, as students who live in more marginalized communities are less likely to attend schools with adequate digital infrastructure and are less likely to receive effective distance learning as a result (OECD, 2021).

In short, our educational system is very much what evolutionary biologists would refer to as an evolutionary niche – an environment that has been modified by humans in systematic, nonrandom ways for a specific purpose (i.e., cultural transmission, preservation of social order) but also one that has also been shaped by natural selection (e.g., COVID-19 pandemic), which humans then have to learn to adapt to (Laland et al., 2016). In this way, one can argue that education is both cultural and natural, further supporting the notion that culture is indeed integral to human nature.


Principle 2: People Are Ethnocentric

The second principle is that people evaluate other cultures from the perspective of their own, and thus are susceptible to ethnocentrism. The term ethnocentrism was coined by W.G. Sumner at the turn of the 20th century to describe the tendency of people to elevate (or see as the standard) their own cultures, and to belittle the cultures of others (Keith, 2019). The field of psychology has contributed significantly to the understanding of ethnocentrism as a nearly universal phenomenon. Psychological studies have demonstrated, for example, that humans are, by nature, suspicious of the unknown, and show a predisposition toward in-group favoritism (Hammond & Axelrod, 2006). The research on group processes has shown that this proclivity toward in-group favoritism can be easily triggered (Tajfel, 1970; Tajfel et al., 1971). Studies in social cognition, in turn, point to the fact that humans categorize and discriminate rather quickly, often without conscious awareness (Greenwald & Lai, 2020; Zaruba et al., 2021), which suggests that ethnocentrism may be hard-wired to some extent given its evolutionary bases (Bizumic & Duckitt, 2012).

Despite these contributions, ethnocentric thinking in psychology is not necessarily uncommon; indeed, the field of educational psychology is rife with examples of ethnocentrism. Take for example, the following comment made by the OECD (2019a) in reference to the 2018 PISA results:


While students within a country may learn in different contexts according to their home environment and the school they attend, their performance is measured against common standards. And when they become adults, they will all face common challenges and will often have to compete for the same jobs. Similarly, in a global society and economy, the success of education systems in preparing students for life is no longer measured against locally established benchmarks, but increasingly against benchmarks that are common to all education systems around the world.

(p. 63)



With increasing globalization, the aforementioned statement may ultimately prove to be true. But it nevertheless begs the question, whose standards are we referring to? Is it truly a standard common to “all education systems of the world” or is it more likely to be the standard held by researchers and administrators trained in countries with a history of colonization or oppression (King & McInerney, 2014)? It is important to note that not all countries are part of the OECD; in fact, most of the countries in Africa, Southeast Asia, India, and the Middle East do not participate in PISA. Analogously, as DeCuir-Gunby and Schutz (2014) pointed out, most studies in educational psychology have been conducted by American researchers who identify as white and middle class. Given these trends, again – whose standards are we referring to, and what assumptions do we make about cultures (and the individuals who identify with those cultures) who do not meet these standards? Do we portray them in ways that are likely to increase cultural exchange and understanding? Or do we tend to consider them in deficit terms?

Indeed, much of the recent OECD report on the state of schools one year into the COVID-19 pandemic is written in what could be considered deficit terms (OECD, 2021). Not only is the first chapter of the report focused on “learning loss,” but it also highlights a correlation between the PISA 2018 scores and the pandemic response: “education systems with already poorer learning outcomes in 2018 saw more in-person learning opportunity lost in 2020” (p. 4). Statements like this, which ascribe causality to the person (or country) and do not point to more structural variables that can help to explain the correlation, are likely to lead the uninformed reader to conclude that low test scores and what some may judge an inadequate response to the pandemic are their fault – ultimately leading to reinforcement of stereotypes and further ethnocentric thinking.


Principle 3: Etics and Emics

The third organizing principle of cross-cultural psychology pertains to whether psychological processes are universal or culture specific. Within cross-cultural psychology, it is common to see the terms etic and emic being used to refer to this distinction. These terms were derived from the field of linguistics, which recognizes that all languages have phonetics (sounds), but they also have distinguishing phonemics; some sounds are only found in certain languages. Thus, cross-cultural psychologists often use the term etic – derived from phonetics – to describe the universality of psychological processes, and the term emic – derived from phonemics – to point to how some processes are specific to certain cultures (Kashima, 2019; Keith, 2019).

The broader cross-cultural literature suggests psychological processes to be both universal and culture-specific, with commonalities thought to generally exceed differences across cultures. As the pandemic has underscored, all cultures share a common need to address issues associated with the health, safety, reproduction, education, and ultimate survival of their citizens (Keith, 2019). Analogously, the research on motivation suggests that all humans are motivated to fulfill the psychological needs of autonomy, relatedness/belonging, and competence (Kumar et al., 2018; Nalipay et al., 2019; Ryan & Deci, 2017). All humans want their voices to be heard and respected. As social beings, humans also have an inherent need to relate to others and to feel a sense of belonging. Finally, all humans want to feel competent – to sense that they have control over their immediate environment.

By contrast, certain concepts are thought to be only available to specific cultures. For example, the concept of amae, whereby individuals try to become closer to each other through an indulgent relationship akin to that of parent and child, is generally only believed to be found in Japan. The notion of intimacy, however, is considered to be culturally universal (Kashima, 2019). Specific to the research on educational psychology, evidence suggests that students in all cultures set goals; nevertheless, certain types of learning goals may be more pronounced in certain cultures than others (King & McInerney, 2014, 2019).

Cross-cultural research also generally assumes that there are systematic patterns of relations – or general dimensions – that can be used to explain cultural differences in behavior and attitudes. Moreover, there is also an assumption that a certain level of generalization can be presumed among behaviors and attitudes that are part of a cultural system. The best known of these dimensions are the six identified by Geert Hofstede (1980, 2001). Briefly, the dimension of individualism-collectivism (IC) refers to the extent to which an individual feels free or bound to a group. Power distance, in turn, reflects the degree to which cultures accept unequal distribution of power. Uncertainty avoidance generally reflects how tolerant cultures are with uncertainty in everyday life. The dimension of masculinity-femininity largely relates to the degree to which cultures display characteristics associated with traditional gender roles. The masculinity side of this dimension represents a preference for achievement, heroism, assertiveness, and material rewards, whereas the femininity side reflects a preference for cooperation, modesty, caring for the vulnerable, and overall quality of life. Long-term orientation refers to the degree to which cultures play the long game by foregoing short-term gains in the interest of achieving longer-term goals. Finally, the dimension of indulgence vs. restraint refers to the extent to which cultures promote or restrain gratification of basic and natural human needs.

As we will see when we turn to analyze the extant empirical literature, psychologists (including educational psychologists) have paid much more attention to the IC dimension than any of the other dimensions (King & McInerney, 2014). So much so that it has been criticized for being overused, especially given its lack of explanatory power in empirical studies (Oyserman et al., 2002).


Principle 4: Multiple Approaches and Methods

The last principle relates to the assumption that culture is best studied using multiple approaches and methods. In the last section, we differentiated etic from emic to denote, respectively, the universality or specificity of psychological processes. These terms are also often used to describe the approaches psychologists endorse when studying culture. An etic approach – in addition to its focus on a quest for universals – is one that studies “culture” from the outside. The etic approach is associated most often with traditional cross-cultural psychology, which often involves the imposition of a particular theoretical framework and Western-derived, mostly quantitative-based instruments to study cultural similarities and differences. Arguably, given the preponderance of studies being conducted by American psychologists, the etic approach could be considered the dominant approach currently within the field of psychology generally, and within educational psychology more specifically.

The emic approach, by contrast, generally refers to studying cultures from within – either by psychologists native to the culture (like in the case of indigenous psychology) or from the perspective of the members of the culture. Typically, with emic approaches, the goal of the investigation is less about explanation (as it often is with etic approaches) and more about empathetic understanding and meaning making (Kashima, 2019). Thus, emic approaches generally involve the use of qualitative methodologies including ethnography, interviews, and archival analysis.

Just as within educational psychology, there is growing recognition of the value of quantitative and qualitative methods (DeCuir-Gunby 2018; Meyer & Schutz, 2020), there is now general agreement within cross-cultural psychology that issues of culture are complex and require varied cultural and methodological approaches (Cohen, 2019). Thus, it is for this reason that we do not necessarily differentiate a cross-cultural approach from an indigenous or cultural psychological approach in this chapter. We also assume that both qualitative, quantitative, and mixed-methods approaches have their place in cultural research.

Experiments, for example, can be quite useful when we are interested in closely studying behavior – it allows the researcher to discern causes more easily through manipulation of factors that turn specific processes on or off. Alas, experiments are not real life. Surveys, in turn, are quite practical but present challenges with translation. Increasingly, cultural psychologists are turning to neuroscientific methods to study behavior; such methods can also be quite useful in that they are harder to fake and allow researchers to assess unconscious processes or more chronic patterns of socialization more easily than traditional methods. In addition, qualitative methods can also add a richness and depth not easily achieved by its more quantitative counterparts.

Having said that, as will become evident in the next section of this chapter focused on empirical findings, given psychology and educational psychology’s predisposition toward post-positivism, at least when it comes to research on teaching and learning, there is still a tendency for research in this area to adopt a comparative approach using quantitative methods. To that end, we believe it is necessary for researchers, especially those who employ quantitative methods to focus on issues of causality, sampling, operationalization, and interpretation (COSI, Cohen, 2019).

Regarding causality, it is important to note from the outset that not all studies of culture aim to make causal claims. Many qualitative studies seek to describe phenomenon, which is a worthy goal in and of itself. However, with comparative, quantitative-based research, explanation is often a major goal. For example, when we find that culture X differs from culture Y, cross-cultural psychologists (we use this descriptor here in the traditional sense indicating those who primarily conduct quantitative, comparative research) often like to explain why culture X differs from culture Y. It may be, for example, because some cultures are more individualistic or collectivistic, or because cultures vary on some local dimension (approach vs. avoidance motivation, curriculum, methods of instruction). Studies like these are more “causal” rather than merely “descriptive.”

When the goal of your study involves causality, Cohen (2019) underscores the importance of locating where culture exerts its influence. Does culture lie primarily in social-cognitive mindsets, personality, or situational affordances? Or perhaps through an interaction (culture × person, culture × situation, or culture × person × situation)? The design of your study, therefore, should largely be influenced by one’s aims and theoretical assumptions about culture. On a related note, Cohen also suggests that if the focus is to explore more distal ecological, economic, or historical causes then it may be less appropriate to employ experimental laboratory studies, and to focus on finding data on the actual ecological, economic, or historic circumstances themselves. To that end, quasi-experimental methods and even qualitative approaches may be more appropriate.

The second methodological issue relates to sampling, which again is an issue mostly germane to those interested in drawing generalizations to a theoretical population but also of concern to those employing mixed-methods approaches (Palinkas et al., 2015). Considering that cultural research to date is still largely American and Euro-centric, questions should first be raised as to what populations we are in fact, trying to generalize to. If, indeed, our aim is to build a truly global psychology, then we still have a long way to go – something that no attention to the types of sampling methods will fix. At minimum, greater attention needs to be paid to decolonizing and diversifying our samples. This is where qualitative and indigenous approaches could be especially beneficial.

That said, concerns have been raised about psychology’s over-reliance on convenience samples, which adds another layer of complication especially when our goal is to make causal claims about the impact of “culture.” To that end, Cohen (2019) proposes alternatives to convenience sampling, including probability sampling and matched sampling. Probability sampling is a common method used in sociology, political science and in large-scale international assessments of achievement, and involves sampling procedures that utilize some form of random sampling such that every member of the “population” has a chance of being selected for participation in the study. This approach requires large sample sizes – something that may be beyond the scope of an individual researcher – and explicit definition of what we mean by “population,” which some consider to be more of a theoretical construct than something based in reality.

Matched sampling, in turn, refers to a type of sampling method that ensures that the sample from culture A is “matched” to the sample from culture B. As Cohen (2019) delineates, there are two types of matched sampling. With the typicality approach, the focus is on understanding cultural differences using participants that would be to be most “typical” or representative of that culture. In this way, this approach attempts to eliminate outliers. This approach is similar to criterion sampling (a form of purposive sampling – see Palinkas et al., 2015) used in qualitative studies, which involves selecting participants with adequate knowledge of the phenomenon under investigation.

Of course, in some cases, it may be preferable, indeed more interesting, to focus on outliers. Such an approach is the goal of expert sampling or inversion sampling, whereby samples are drawn from the tails. This form of matched sampling is not dissimilar to the goals of other forms of purposive sampling used in mixed-methods studies (i.e., maximum variation, extreme case, confirming and disconfirming case sampling) whereby the focus is on understanding breadth and diversity of experiences. Such an approach, we believe, can be especially helpful in highlighting the range of experiences within a “culture” and could potentially lessen the promotion of stereotypes.

The third issue relates to operationalization of the phenomenon under investigation. Much of what educational psychologists study is largely unobservable. Given our social-cognitive bent, most cultural studies of teaching and learning attempt to go beyond the behavioral, to explore how students and teachers think and feel about what they are learning or teaching, largely using self-report measures – be it surveys or interviews. Such measures rely on participants’ ability to effectively communicate their experiences to researchers and on researchers’ ability to ask questions that elicit the kind of responses we seek. In both quantitative and qualitative approaches, then, language becomes a central issue.

What is the dominant language of the researcher and how does it compare to the preferred language of the participants? Is the researcher from the culture under investigation? Do surveys need to be translated? Is the interview going to be conducted in the participants’ preferred language or are we assuming that all participants can speak English? What happens when we only rely on English? Can the researcher ask questions in culturally appropriate ways? If we use a survey, how do we know that participants across cultures are interpreting the items in the same way? Ultimately, regardless of whether one conducts a quantitative or qualitative investigation, the material concern relates to whether we can ask the “right” questions to fully flesh out the construct that we are interested in studying. What are these questions and are people’s experiences even accessible to them? What happens when we ask questions of participants that they may not even be aware of? When we ask questions in a certain way, are we increasing or decreasing our chances to understanding the construct or experience?

The fourth methodological issue relates to interpretation, which we maintain may be one of the most important issues if our goal is to conduct studies that promote cultural understanding. Here, we focus on a few issues, which have also been raised by the emerging research on QuantCrit (see Castillo & Gillborn, 2022; Garcia et al., 2018; Gillborn et al., 2018) and TribalCrit (Brayboy, 2005; Sabzalian et al., 2021); namely, how we generally interpret cultural similarities and differences, and how we regulate both personal and disciplinary biases. As Gillborn and his colleagues (2018) suggest, despite the common view that numbers are objective, QuantCrit assumes that numbers are far from neutral. They can easily reflect biases related to researchers’ decisions about sampling, modeling, and categorization of participants into “groups,” which will ultimately impact whether researchers conclude that cultures are “similar” or “different.” Thus, it is critical that researchers convey to the reader why they are or are not confident that their results are truly indicative of cultural similarity or difference.

QuantCrit also underscores the importance of acknowledging bias in general. As Cohen (2019) suggests, our interpretation of findings is greatly influenced by disciplinary thinking. As psychologists, we are trained to look at data in specific ways that may differ from those trained in other social science disciplines. For example, psychologists tend to focus more on internal states, and to focus less on structural variables than sociologists or anthropologists. To use Cohen’s (2019) example, when a person walks in the room, psychologists focus on the person, and typically ask “why did that person walk through the door?” By comparison, sociologists are more likely to focus on external constraints or structures that may have influenced the action – “how did the door get put into that wall?” This disciplinary bias could indeed, help to explain why culture has been relegated to the periphery in much of the history in psychology. Thus, in line with QuantCrit and the assumption that we are all ethnocentric, we believe that it is critical for researchers to reflect on how their interpretations of data are influenced by their general positionality and worldview. This process, often referred to as reflexivity, is standard practice among qualitative researchers, and we believe should be extended to quantitative researchers – particularly those who are interested in issues of culture and/or race.

As the aforementioned discussion hopefully makes clear, conducting cultural studies is not an easy task. It requires researchers to grapple with complex and thorny theoretical and methodological issues that do not always lend itself to straightforward procedures. While we would not go so far as to suggest that the quantitative approach in and of itself is biased, one can argue that it is often used to portray certain groups as being superior or inferior to others. Thus, to meet the overarching goal of cross-cultural psychology to promote cultural understanding and exchange, and in line with the assumption that all science is cultural, we believe that any researcher interested in issues of culture must engage in reflexivity.



Empirical Trends

Now that we have defined cross-cultural psychology and its four guiding principles, let us turn to the empirical literature on cultural similarities (emics) and differences (etics) in learning and teaching. Here, our review focuses on three main areas that have received the most attention in educational psychology: achievement, instruction, and differences in attitudes and beliefs about learning. However, rather than organize our review according to these three content areas, we frame our discussion around the four principles outlined in the previous section, largely to highlight how this empirical work is incomplete and oriented toward a particular worldview. To that end, our analysis focuses on answering the following questions related to the broader literature on teaching and learning: (1) In what way is “culture” informed by nature and integral to the study of teaching and learning? (2) In what way is this research ethnocentric? (3) Are there any etics and emics that have been identified? (4) What approaches and methods have been employed across studies?

In What Way Is “Culture” Informed by Nature and Integral to Understanding Teaching and Learning?

Across cross-cultural studies of teaching and learning, there is an inherent assumption that “culture” matters. This is perhaps most apparent in the research on attitudes and beliefs about learning, which is predicated on the assumption that “cultures” believe in and value different things, which ultimately result in differential patterns of engagement and learning. For example, extant research points to how “cultures” may vary in their beliefs about intelligence, specifically growth mindset (e.g., Sun et al., 2021; Yan et al., 2021; Zhao, 2020), generalized beliefs about learning (e.g., Li & Yamamoto, 2020; Yamamoto & Satoh, 2019), beliefs about effort (e.g., Fwu et al., 2017, 2018), and overall cultural values (e.g., Hu et al., 2018; King & McInerney, 2014; King et al., 2018). Similarly, much as been made about how “cultures” vary along certain dimensions, such as IC (King & McInerney, 2014) and long-term orientation (Figlio et al., 2019), and the implications of these differences in terms of how individuals in specific “cultures” think, feel (Markus & Kitayama, 1991) and ultimately learn (Hu et al., 2018). Also inherent in large-scale assessments of academic achievement is the assumption that achievement will vary, largely because of curricular and instructional differences, and the aforementioned cultural variation in beliefs, attitudes, and orientations.

Despite the various foci of these studies, they all have one thing in common, namely the strong belief that “culture” exerts considerable influence on teaching and learning outcomes. Sun and her colleagues, for example, state the following: “We propose that cultural differences in people’s beliefs about the malleability of intelligence are systematic, and that such differences reflect how Chinese and US lay individuals conceptualize intelligence and its relation with academic achievements” (p. 1). Again, “culture” matters.

One of the salient themes to emerge from the research on cultural psychology is the integration of culture and biology. Indeed, the first principle of (cross-) cultural psychology is that culture is integral to human nature; in other words, that there is a bidirectional relationship between culture and nature. However, it is important to note that, although the cultural research on teaching and learning centers the role of “culture,” it has yet to fully integrate these findings with more neurobiological methods. Thus, much of the extant research remains focused on investigating the unidirectional impact of “culture” on learning and teaching (using primarily self-report methods, a topic that we will return to later). It will be interesting to see how the research in this area shifts as we focus our attention more to understanding the effects of the pandemic (see OECD, 2021), and as researchers interested in cultural issues of teaching and learning adopt a wider variety of methods.

In this regard, cultural psychologists (rather than cross-cultural psychologists) with their embrace of cultural neuroscientific methods, have led the charge (see Kitayama et al., 2019; see also Luk & Christodoulou, 2024). Research on cultural neuroscience is still relatively young (only about a decade old) and aims to investigate how deeply culture goes “under the skin” to influence both brain and body. It also aims to investigate, in turn, how genetic and neural processes facilitate the transmission of cultural traits. Kitayama and his colleagues argue that neuroscientific methods have complemented existing behavioral research and have provided more insight into the psychological mechanism of cultural difference. It has also underscored how deeply cultural differences are encoded – indeed, at the neural level – especially after prolonged socialization in a particular cultural context. Collectively, this work suggests that culture really matters.

Take, for example, the research on cultural differences in cognition, emotion, and motivation – primary areas of foci within educational psychology that undergird the research on teaching and learning. Behavioral studies largely point to how varying emphasis on IC can result in different patterns of attention, understanding of the self and others, emotional expression, and preferences for certain kinds of goals. More specifically, studies suggest cultural differences in thinking styles, with persons from individualistic cultures more likely to adopt what Nisbett and his colleagues refer to as analytical thinking style, characterized by an emphasis on the object over the context, as well as a preference for taxonomic or rule-based categorization, person-focused causal attributional style, and formal logic in reasoning (Nisbett, 2003; Nisbett et al., 2001). By contrast, individuals from collectivistic cultures are thought to endorse a holistic/dialectical thinking style, characterized by a focus on the context over the object, and preferences for thematic categorization, situation-focused causal attributional style, and dialectical reasoning. Behavioral studies also point to how emotional restraint is more pronounced in collectivistic cultures, as is a focus on shared and avoidance goals over personal and approach-oriented goals (Kim & Lawrie, 2019; Kitayama et al., 2019).

Cultural neuroscience studies have provided further evidence of how engrained these differences are by demonstrating how different parts of the brain are activated between individuals believed to be high or low in IC (typically American/European and Asian participants) when shown stimuli relevant to the cultural difference. For example, studies show cultural differences in the ventral visual cortex of the brain with those raised in individualistic cultures (e.g., Americans) showing activation in object processing regions of the brain more so than those raised in collectivistic cultures (e.g., Chinese participants) (Hedden et al., 2008).

In addition to functional magnetic resonance imaging (fMRI) studies, researchers also often rely on examining differential patterns in electroencephalogram (EEG) signals, specifically “event-related potentials” (ERPs). These studies generally focus on the N400 ERP, which is thought to occur more when the presented information is incongruent. Cultural studies often find distinct patterns in N400 ERP between individuals high or low in IC, suggesting that there are cultural differences in what amplifies brain activity of individuals from specific cultures. For example, the brains of East Asian individuals have been found to be more on “alert” (i.e., display N400 ERP) when exposed to objects, and more “relaxed” when shown stimuli associating the self with negative traits, whereas opposite patterns are typically detected among American or European samples (Kitayama et al., 2019). Taken together, it is believed that these findings demonstrate the extent to which cultural differences are embedded in human nature.


In What Way Is the Research on Teaching and Learning Ethnocentric?

We declared in the last section, that all people are ethnocentric and therefore prone to favoring their own group over others. Evidence of this is plentiful in the research on teaching and learning. Let us start by revisiting the stark statistics related to who is doing and regulating this work. As the analysis of Arnett and his colleagues demonstrates, psychology as a field is, in many ways, uniquely American (Arnett, 2008; Thalmayer et al., 2020). The overwhelming majority (around 70%) of publications in top-tiered journals continue to be authored by (white) American psychologists sampling (white) American participants (typically college students).

If you examine the trends from 2014 to 2018 specific to The Journal of Educational Psychology (JEP) – the flagship journal of our field – 57% of first authors were found to be affiliated with U.S. institutions, and 91% of the published articles sampled American, other English-speaking, or European participants, whereas 7% of the articles sampled Asian participants. This effectively means that less than 10% of the participants in JEP were drawn from the majority world (i.e., societies in Asia, Africa, Latin America, and the Caribbean) where most humans live. What is more, further exacerbating the bias, the percentage of articles in JEP sampling minoritized students actually declined over time: from 40% in 2007 to 31% in 2014–2018. If you look at the data on the membership of the JEP editorial board, you again see a strong bias toward American, other English-speaking, or European scholars who make up 98% of the editorial board. In 2018, there was only one scholar from Asia and one scholar from Latin America (and none from Africa and the Middle East) who was on the editorial board of JEP.

Going beyond APA, a comment could also be made about who participates in large-scale assessments of academic achievement like PISA, which constitutes a significant proportion of cross-cultural studies on teaching and learning. Cross-cultural research on achievement differences dates to the early 1960s when ten countries, namely Belgium, England, Finland, France, Israel, Japan, the Netherlands, Scotland, Sweden, and the United States agreed to conduct a joint survey of mathematics achievement in their respective countries (Postlethwaite, 1971). This coalition ultimately became known as the International Association for the Evaluation of Education (IEA) which, to this day, oversees several large-scale international assessments, including the Trends in International Mathematics and Science Study (TIMSS), among others.

The Organization for Economic Cooperation (OECD) is also responsible for several international comparisons of education, including PISA and the Teaching and Learning International Survey (TALIS). Since 2000, the OECD has administered PISA every three years with the intention of measuring how well member nations educate their youth in the areas of mathematics, reading, and science. TALIS, in turn, aims to better understand the working conditions and learning environments of schools.

In comparing IEA and OECD, there are similarities in terms of their aims, organizational structure and approach. Both IEA and OECD aim to develop evidence-based policies to improve education, with issues of equity and lifelong learning being central themes of their initiatives. Both organizations have headquarters located in Europe and a governing board made up of representatives from member nations who are tasked with overseeing the organization’s policies and procedures. It is important to note that participation in OECD and IEA assessments require substantial financial commitment, as each country/member institution is held responsible for implementation and dissemination of the assessment(s) and their findings. This often involves adherence to rigorous sampling procedures and the appointment of a national project manager to oversee and manage data collection. Base operating costs for PISA 2021, for example, is estimated at EUR 205,000.

Considering these costs, not all countries participate in these assessments; and even fewer are members of the governing boards of these organizations. As of this writing, the OECD governing board is made up of a mix of government officials and researchers from 37 member nations and two partner countries (Brazil and Thailand). Similar to the trends noted in the Arnett analysis, we find that much of the majority world remains underrepresented; most countries in Latin America, Africa, Southeast Asia, India, and the Middle East are not members of the OECD governing board. The IEA General Assembly is roughly double that of OECD; even so, it still only includes about 40% of the world’s countries that are recognized by the United Nations. The IEA does state, however, that “every member and partner has an equal voice” in the General Assembly.

These trends are troubling, if our aims are indeed to make universal claims about teaching and learning that generalize to the world’s population. As Thalmayer and her colleagues (2020) note, our theory and research (and the claims that emerge from these studies) currently only reflect the perspectives of a restricted segment (now about 11%) of the world’s population – a perspective that the research on cultural psychology would suggest is highly individualistic given that Americans still constitute the majority. Thus, it is important to note that the claims being made in this volume of the Handbook about what we know about teaching and learning, and the recommendations that stem from these findings are largely ethnocentric and culturally biased given our tendencies to favor the in-group – in this case, those trained in the United States, Europe, or other English-speaking countries who represent the gatekeepers of our field. As scholars of ethnocentrism note, ignorance about the world often leads to ethnocentrism (Bizumic & Duckitt, 2012).

Perhaps the best example of ethnocentrism relates to the continued practice of IEA and OECD to rank-order countries according to achievement. Every time reports are released summarizing the latest findings, it is not uncommon to see a chart where we see certain countries at the top, and others at the bottom. Although, increasingly, the text accompanying these charts are written to promote the idea that these rankings are not static and even related to ostensibly controllable factors, to the uninformed reader it still leaves an impression that those countries who score among the top are somehow “better” than those at the bottom, even when there are very few points differentiating them. Achievement is not a value neutral construct. Thus, any comparative analysis of achievement is likely to result in this form of deficit thinking, even if you take care (as recent PISA reports do) to highlight how within-country variability generally exceeds between-group variability (OECD, 2019b). Those charts leave a lasting impression – often one that promotes cultural stereotypes and ethnocentric thinking. There are other examples of ethnocentric thinking embedded in these reports. For example, Schleicher (2019), a German mathematician who directs PISA, notes that it is “the premier yardstick for comparing quality, equity, and efficiency in learning outcomes” (p. 4), and that it relies on “an internationally agreed upon” metric. But what exactly do we mean when we say that this metric is “internationally agreed upon” and by whose standards is PISA a “premier yardstick”?


What Are the Emics and Etics of Teaching and Learning?

Let us now turn to the empirical evidence supporting the third principle of cross-cultural psychology, namely that there are both universal (etic) and culture-specific (emic) psychological processes. Given the previous discussion related to the inherent bias that exists in the cultural research on teaching and learning, we remain reluctant to draw any strong conclusions. However, in looking across the cultural research to date on academic achievement, instruction, and beliefs and attitudes about learning, we can make some observations that may prove useful to the reader interested in a general summary of findings of this work.

Academic Achievement

First in terms of similarities or emics related to achievement, one can conclude that performance on these international assessments do vary over time and understanding the factors that can explain why one country outperforms another is a complicated endeavor – one that, as we alluded to earlier, is rife with the potential for promoting stereotypes. To circumvent this tendency, our summary herein focuses not on identifying specific countries, but on general trends that cut across countries, and in line with our goal of better understanding how schooling is impacted by sociocultural and ecological forces, we place a focus on the contextual conditions that have been found to facilitate positive learning outcomes.

Despite the disproportionate focus on the rankings, perhaps one of the most striking findings to emerge from these large-scale studies of academic achievement is that between-country differences are generally much smaller than within-country differences. As OECD (2019a) notes, the performance difference between the highest-scoring and lowest-scoring 5% of students is larger than the difference in mean scores of the highest-performing and lowest-performing countries. The average within-country difference for reading performance, for example, is 71%, whereas the average between-country difference is 29%.

Within-country differences are often associated with a school’s socioeconomic context, suggesting that issues of social inequality exist in all countries, and that these differences are quite persistent. As Schleicher (2019) notes, “too much talent remains latent” in all countries who participate in PISA (p. 20). The findings especially point to the fact that social and academic segregation, which is often correlated with SES, is an issue across countries. For example, the opportunities for poor students to go to school with students who score in the top quarter of reading performance in PISA range from one in five (in mostly wealthy countries) to one in eight. These findings largely indicate that poor students typically attend schools that are poorly resourced, which results in a learning opportunity gap for these students, ultimately exacerbating achievement differences.

Importantly, the findings also seem to suggest that it is not necessarily the amount of money that makes a difference in reducing these opportunity gaps, but how it is used. Of course, resources do make a difference but only up to a certain threshold (namely, USD 50,000 in cumulative expenditures per students aged 6 to 15), which is considerably less than what most countries expend on education. For example, the U.S. averages roughly double the threshold, with the OECD average being USD 89,092. The findings also seem to indicate that money spent on simply extending the day (i.e., increase learning time) is not money well spent; rather it is the quality of learning and the instructional environment, not surprisingly, that makes more of a difference on achievement outcomes (Schleicher, 2019).


Quality of Instruction

But what makes for a quality learning environment? Results from TIMSS suggest that across countries, curricular content is remarkably similar. For example, the percentage of students taught the TIMSS 2015 fourth grade content of number topics, geometry, and data display was 83%, 68%, and 78%, respectively. Similarly, roughly two-thirds to three-quarters of participating countries indicated teaching content related to biology, chemistry, physics, and earth science at the eighth-grade level (Mullis et al., 2016). TIMSS findings also indicate that there are similarities in the requirements for teacher preparation among participating countries (Mullis et al., 2016). Almost all countries require a four-year university degree to teach at the fourth- and eighth-grade levels, and an increasing number of countries report more stringent admissions criteria, such as a minimum grade point average or qualifying exams, particularly to teach advanced science, technology, engineering, and mathematics (STEM) subjects.

Nevertheless, results suggest that hiring and retaining high-quality teachers is an important factor in explaining achievement differences, insomuch as it often determines overall quality of instruction. Although TALIS findings suggest that most teachers pursue teaching as a profession to serve a larger social purpose, countries do vary in how much financial incentives they provide to teachers (with higher incentives correlated with an enhanced perception of the overall prestige of the profession), and how they use resources to promote the professional development of teachers.

Collectively, research suggests the importance of a sustained, peer-driven, collaborative, school-embedded professional development opportunities as key levers for teacher change and growth. Instructional coaching has been found to be especially effective in enhancing the overall quality of teaching. For example, Kraft et al. (2018) note that coaching effects are larger than the differences in the measures of instructional quality between novice and experienced teachers. Overall, the findings suggest that although financial incentives help, simply paying teachers more to work in under-resourced schools is not enough; rather holistic approaches that promote teachers’ sense of competence, belonging, and autonomy where teachers “feel supported in their professional and personal lives when they take on additional challenges, and when they know that additional effort will be valued and publicly recognized” make the greatest difference (Schleicher, 2019, p. 22).

Specific to quality of instruction, findings continue to show that disciplinary climate – as measured by time on task, frequency of classroom distractions, teacher control, and other indices of classroom management – is an important predictor of achievement scores (Wang et al., 2022). TALIS results complement such findings, which indicate that teachers only spend about 78% of classroom time on actual teaching and learning (OECD, 2020). Furthermore, despite reporting confidence in using varying instructional strategies to help students think critically, only about half of participating teachers in TALIS were found to engage in strategies promoting cognitive activation in their classroom (OECD, 2020). Cognitive activation, in this case, was measured using items such as, “asking students to decide on their own procedures for solving complex tasks,” or “presenting items for which there is no obvious solution.”

Teachers’ ability to engage in equitable teaching practices is another differentiating factor. Specifically, it is interesting to find that teachers across countries are all asking for increased professional development opportunities in supporting students with special needs, and students with multicultural and multilingual backgrounds (OECD, 2020) – reflecting not just trends in increasing academic, racial, and linguistic diversity across the world, but also teachers’ perceived lack of preparedness to meet the needs of all students in their classrooms. Gender equity, or lack thereof, also continues to be a recurring problem. Signifying differences in socialization and implicit beliefs, there is still a tendency (although narrowing to some extent in mathematics) across countries of boys achieving higher scores on the math assessments than girls, and girls scoring higher on reading assessments than boys (Mullis et al., 2020; OECD 2019b).


Beliefs About Learning

When students struggle, and teachers do not necessarily know how best to support their needs, theory and research in educational psychology suggest that this is likely to impact how students view learning and themselves as learners, which ultimately can sustain a pattern of low achievement (Kumar et al., 2018). Thus, increasing attention is being paid to understanding how students’ beliefs, attitudes, and values correlate with outcomes of learning, and is impacted by the learning environment. The OECD analyses indicate that every country has vulnerable students (some more than others) who, despite their talents, are marginalized and are never given the opportunities to succeed. Changing the learning environment to support the development of more adaptive beliefs of learning, therefore, remains an important area of concern and inquiry.

Largely paralleling findings observed in smaller-scale studies of achievement motivation (see Miele et al., 2024), international assessments typically find a positive relationship between achievement and motivational factors such as interest (i.e., “I like learning mathematics and science”), expectancies (i.e., “I feel confident in mathematics and science”), and value (i.e., “I think it is important to do well in mathematics and science”) (Mullis et al., 2020; OECD 2019a, 2019b). Hence, international studies demonstrate strong cross-cultural support for the importance of positive learning attitudes. For example, in the TIMSS 2019 cycle, the difference in average achievement scores across countries between students who were “very confident” and students who were “not confident” was 100 points (562 vs. 456) (Mullis et al., 2020). Similarly, research comparing Aboriginal students to non-Aboriginal Australian students confirms a positive relationship between expectancies (self-concept in particular), mastery goals (goals focused on learning) and academic engagement for both groups (Mooney et al., 2016).

There is, however, some evidence to suggest that these relationships are moderated to some extent by “culture,” with a stronger relationship being found in more individualistic countries. For example, Li et al. (2021) found that passion (as indexed by items associated with interest, enjoyment, and expectancies from PISA) not only was correlated more strongly with achievement (r = .37), it also predicted a larger gain (around 30 points) and explained more between-student variance in achievement (36%) in individualistic societies. By comparison, in collectivistic societies, passion showed a weaker correlation (r = .26), and predicted gains of about 20 points and explained only 16% of the between-student variance in achievement. For more information on the construct of passion, please see the chapter by Vallerand and colleagues (2024).

Similarly, a study conducted by King et al. (2022), again using PISA data, found that value was more salient in predicting achievement when it matched the values of the broader cultural context. More specifically, the positive relationship between value and achievement was stronger in cultures where most students also hold positive attitudes toward school, perhaps suggesting that when students’ attitudes match the cultural ideal, they get a cultural boost through validation from significant others (e.g., parents, teachers, school personnel) who, in turn, provide them with more resources.

Beyond indices of motivation, increasing attention is also being paid to students’ beliefs about intelligence, specifically growth mindset (also referred to as an incremental theory of intelligence), which pertains to the belief that one’s ability and intelligence can develop over time (Dweck & Yeager, 2019). In 2018, PISA included, for the first time, an assessment of growth mindset in its context questionnaires, which allowed for a deeper investigation into this construct. Overall, OECD analyses suggest a positive relationship between growth mindset and achievement, such that students who reported stronger agreement with statements assessing growth mindset were found to score 32 points higher in reading than those who reported lower agreement (OECD, 2019a). Troublingly, the findings also demonstrate that in one-third of participating countries, more than one in two students said that intelligence is not something they can change very much. This belief in a fixed mindset was most pronounced in countries who expended the least amount of money on education, where teachers receive very little training and support in helping all students succeed. It also appears to be heightened among historically marginalized populations such as the Māori (Tarbetsky et al., 2016).

These findings corroborate the importance not only of allocating enough resources, but also in aligning policies to the unwavering belief in the potential of all students. Emerging evidence from OECD analyses suggests that when countries take a concerted effort to move away from a stratified system of schooling that demands varying levels of cognitive skills to one that ensures that all students are exposed to similarly demanding curricula, more students learn and believe that learning is malleable (OECD, 2019a). Analyses also suggest that while teachers are an important lever of change, spending money on teacher training alone is likely to be insufficient. Indeed, countries that showed the most progress were ones that also had additional support personnel in place who could quickly identify and help those students in greatest need.

One final comment must be made about the research on growth mindset before we move on to the last principle. Although we see a general positive relationship between growth mindset and achievement, it again appears that this relationship may be attenuated in collectivistic, specifically Chinese cultures. OECD analyses indicate that Chinese Taipei students who more strongly endorse a growth mindset outperform those who endorse a more fixed mindset by only 15 points, whereas in Hong Kong, no differences were observed (OECD, 2019a). A more recent analysis that compared students in Confucian cultures (e.g., Mainland China, Macau, Hong Kong, Japan, and Korea) to those in English-speaking countries – again using PISA 2018 data – confirmed this finding (Yan et al., 2021).

Although this may appear, at first glance, to be a rather perplexing finding, researchers believe that there is a plausible cultural explanation for such results. Stemming from Confucian values, East Asian students have been noted to strongly believe in the role of effort (Fwu et al., 2017, 2018) and have been found to spend a longer time studying, on average, than their global counterparts. To that end, Zhao (2020) noted that there is a possible ceiling effect constraining the effect of growth mindset on achievement. Other researchers have pointed to other, related, explanations, which collectively all suggest that East Asian students typically endorse a constellation of positive attitudes toward learning that go beyond intelligence.

For example, Bernardo and colleagues (2021) suggest that for Asian students, intelligence is but one factor that determines academic success. Just as important is a belief in hard work, maintaining good relationships with teachers, perseverance, and diligence. Whereas European Americans have been found to endorse what could best be described as a “mind orientation” where thinking is of critical importance, Li and colleagues suggest that most Chinese students endorse a “virtue orientation” (Li & Yamamoto, 2020; Yamamoto & Satoh, 2019) where the ultimate goal is self-actualization and contribution to society – goals that not only have strong moral implications but are also generally associated with more adaptive self-regulation habits (Bempechat et al., 2018).

There is one caveat, however, that should be mentioned. For Chinese students, this virtue orientation, specifically the steadfast belief in effort, may be a double-edged sword (Fwu et al., 2017, 2018). In Confucian cultures, there is a moral connotation to effort; it is something that is not just expected, but the absence of effort is considered to be a fatal character flaw. This stance is reflected in ancient Chinese sayings such as “Just as the celestial bodies never run out of energy to orbit round and round, so we as human beings are obliged to strive unendingly to better ourselves.” The issue arises when Chinese students fail academically. Failure to perform is difficult for most students; however, for Chinese students, it may be even more distressing if they perceive that in failing, they are also failing their moral obligations (Fwu et al., 2017). Indeed, Schleicher (2019) raises some concerns about the emotional well-being of Chinese students.



What Approaches and Methods Are Common in Cultural Studies of Teaching and Learning?

The final guiding principle of cross-cultural psychology is that we should embrace multiple approaches and methodologies. Despite this core assumption, as is likely evident from the review in the previous section, the cultural research on teaching and learning (at least those that have been published primarily in educational psychology journals) can be described as rather singular in its approach and methods. To the extent that the bulk of this work stems from data collected through large-scale assessments like PISA, the cultural research on teaching and learning can be described as primarily quantitative and correlational in nature and focused on the use of self-report (survey) data.

In terms of the approach to culture, much of the work takes a comparative approach and defines “culture” primarily at the nation level. Comparisons of American and/or European samples to (East) Asian samples dominate this literature, especially when considering the empirical research on beliefs and attitudes about learning, and the research on cultural neuroscience. Overall, there appears to be more focus on trying to identify universals that promote learning, rather than trying to understand how cultural and larger historical and economic forces shape and change students’ cognitions, motivations, and emotions.

Of course, this is not to say that studies that adopt other approaches and methodologies do not exist. There is now a burgeoning body of research examining race-focused or race-reimaged research in educational psychology (see DeCuir-Gunby, 2024; DeCuir-Gunby & Schutz, 2014; Matthews & López, 2020), which underscores race as a social construct that greatly impacts the lived experiences of (primarily American) minoritized students. Similarly, research in educational psychology has also sought to center the experiences of indigenous populations across the globe (Fong et al., 2019; McInerney & Flowerday, 2016). Collectively, this work speaks to the challenges that historically marginalized students face in navigating educational spaces that are not designed for them. It also points to how mainstream, more individualistic paradigms of learning and teaching do not always cohere with indigenous ways of knowing and learning.

For example, research on indigenous populations points to the importance of prioritizing arts-based inquiry to support the learning needs of Native students (Minthorn & Marsh, 2016). Nelson-Barber and Johnson (2016), in turn, using qualitative, indigenous methods that amplify the voices of Diné educators, describe the danger of blindly employing “evidence-based” interventions with Navajo students without honoring indigenous ways of knowing and teaching focused on holism. Webber et al. (2016) also discuss the importance of making things “personal” to support the academic needs of Māori students. Specifically, in line with a more collectivistic view, they note that Māori students generally appreciate a focus on developing and maintaining achievement-focused relationships with their teachers that is based on a coordinated and collective vision to ensure their academic success.

Despite the critical importance of such focused, qualitative studies, it would not be an overstatement to say that they remain far outnumbered by studies that employ quantitative methodologies. Moreover, while there are studies that aim to explore the schooling experiences of students within cultures (e.g., Bernardo & Ismail, 2010; Clayton & Zusho, 2016; Zhao, 2020), the majority of studies are comparative, whereby samples from the majority world are contrasted with those from individualistic cultures. Given the preponderance of such studies, one cannot help but wonder if these trends are not due, at least in part, to who the gatekeepers are in our field – ostensibly, those in individualistic cultures who tend to favor an analytic thinking style more suited to quantitative methods.

To the extent that most cultural studies of teaching and learning are quantitative, what can be said about issues of causality, operationalization, sampling, and interpretation? In terms of causality, one can conclude that much of this research endorses either a moderately relative or moderately universal approach to the study of culture, which illustrates how achievement is both impacted by personal variables (i.e., gender, SES) but also constrained by broader cultural factors related to curriculum and professionalism of teachers. It is also important to note that the existing literature also reflects a disciplinary bias toward more “internal” constructs such as achievement and values. Although IEA and OECD both rely heavily on data obtained from context questionnaires that provide insight into the achievement differences, in the end, the spotlight is still placed on achievement.

Not only do most studies continue to operationalize culture in terms of nation of origin, there remains a focus on level-oriented differences over structure-oriented cultural differences that prioritizes mean-level differences (Ng et al., 2019; van de Vijver & Leung, 1997). For example, the IEA and OECD studies typically rank order participating countries based on their average scores for the variable of interest. Furthermore, PISA groups countries relative to the OECD average; countries are differentiated based on whether they are above, in line with, or below the OECD average. Incidentally, the PISA 2018 equity conceptual framework, which operationalizes equity in terms of socioeconomic status and immigrant status, and identifies mediating variables such as access to educational resources, concentration of advantage, and stratification policies comes closest to a structure-based approach; however, the presentation of findings are still primarily level-oriented. In short, it is the rare study that truly seeks to document how achievement differences are shaped by socio-historical forces related to issues of power and equity.

Measurement continues to be a key issue in cross-cultural studies, given its reliance on self-report measures (King et al., 2018). First, it is important to note that the measurement of constructs is largely limited by available data in large-scale datasets. Second, although systematic procedures have been put into place to validate achievement tests, the same level of care is not always taken to establish the cultural equivalence of rating scales, which are often the main source of data for comparisons of beliefs and attitudes. Further, to the extent that most studies use data from PISA, one could argue that probability sampling methods dominate this work; however, when data are collected by individual researchers, it is usually quite difficult to determine the exact sampling methods beyond convenience. More attention, therefore, should be paid to employing purposive sampling methods.



Future Directions

Taken together, the extant cross-cultural research on learning and teaching has allowed us to gain a better understanding of the factors that relate to learning outcomes across cultures, and how achievement patterns are influenced and shaped by classroom and larger cultural forces. Nevertheless, as we have highlighted earlier, there are significant gaps in the literature that must be addressed in future studies. If we were to summarize the major theme of our analysis, it would be that future research needs to diversify, diversify, diversify – diversify our samples; diversify the researchers who are conducting this work; and diversify our cultural and methodological approaches to embrace more emic, indigenous, and holistic views of thinking and analysis.

In general, we believe that less attention should be paid to rank ordering groups and countries, and more explicit attention needs to be paid to highlighting within-group or within-country variance. We generally caution against the rank ordering of groups along any dimension, as it often results in problematic interpretations that promote cultural stereotypes. If rank ordering is inevitable, as is often the case with large-scale international assessments, there should be equal if not more emphasis placed on measures of spread to highlight within-country variability.

To that end, PISA 2018 improves upon previous cycles by reporting the ratio of within-school and between-school variability in reading by country. We would also generally welcome a shift away from achievement as the primary index of these large-scale assessments. If the goal is truly to focus on issues of equity, why not use measures of equity (or frankly, even power distance) as the primary yardstick? Doing so may not just shift policy conversations but it may also allow us to better operationalize what equity truly means across cultures.

Accordingly, we recommend researchers to complement these cross-cultural comparisons with more in-depth, structure-oriented studies that can shed light on the factors that contribute to the variability in scores within a country. Educational researchers should go beyond nation of origin as its primary unit of analysis and consider other variables above and beyond social class (e.g., region, religion, school segregation) that can further shed light on the variabilities that exist within a country or economy. In this regard, in addition to social status, PISA 2018 considers structural variables such as the segregation of disadvantaged and advantaged students in a school (what they refer to as the isolation index). Briefly, these analyses suggest a trend in most countries of segregating disadvantaged students from advantaged students; for example, PISA 2018 found that a typical disadvantaged student has a one-in-six chance of being enrolled in the same school as higher achieving students (OECD, 2019b).

In line with such analyses, we encourage future cross-cultural studies to more explicitly adopt an approach aligned with what Oishi (2014) refers to as a socioecological psychology that aligns more explicitly with the first principle of cross-cultural psychology, namely that culture is integral to human nature. Socioecological psychology is an area within psychology that investigates the mutually instantiating nature of psyche and social habitat. As Oishi (2014) notes, the main goal of this approach is to illustrate how “individuals and social ecologies define each other” (p. 581). In contrast to the primary assumption in psychology that cognition, affect, and behavior are primarily intrapsychic phenomena, socioecological psychology acknowledges that individuals think, feel, and act in reaction to and in presence of other people in particular physical, political, economic, demographic, and cultural contexts.

Studies using the socioecological approach have revealed the importance of economic systems in learning and teaching outcomes. For example, studies have found that unequal economic systems reduce school achievement (Chiu, 2010, 2015) and create harmful school environments that are not conducive to student learning and overall functioning (Elgar et al., 2015, 2019; King et al., 2022). On the other hand, a country’s wealth has been shown to be positively associated with achievement and strengthens the positive association between motivational factors (e.g., interest) and achievement (Condron, 2013; Tucker-Drob et al., 2014; Zheng et al., 2019). The broader interpersonal environment has also been shown to be important as King et al. (2022) found that the motivation of other students in the society also impacts one’s own achievement outcomes (King et al., 2022).

The socioecological perspective brings together sociological traditions with psychology and honors the core principle of cross-cultural psychology that culture is integral to human nature. We believe this approach can be especially useful in addressing the challenge and promise of globalization, which is likely to be an important topic for future research. What impact will an information society have on teaching and learning, and what trends will emerge? Will there be, as OECD suggests, a convergence in trends as students and teachers face similar challenges? Are the needs in the 21st century the same across cultures? In a globalized world, is it necessary or even fair to measure the performance of students using a benchmark that is only attainable by countries with economic means? What implications would such a practice have on understanding issues of equity? We look forward to seeing more studies that address these important questions.

Finally, we urge researchers and the educational psychology community at large to engage in reflexivity to better understand the notion that science is a cultural endeavor. This is where psychologists who generally endorse a more quantitative approach can learn from their peers who conduct more qualitative analyses, and where psychologists in general can learn from our peers in other social science disciplines like sociology. Indeed, many sociologists believe that it is impossible, given our inherent bias toward ethnocentrism, to set aside personal values and retain complete objectivity. They therefore assume that sociological studies, by necessity, contain a certain (or in the case of psychology – considerable) amount of bias. We maintain that our field would benefit from a similar acknowledgment.


Conclusion

As Keith (2019) notes, in a world with far too much conflict, there is an urgent need for psychological science that can promote cultural understanding and exchange. Cross-cultural psychology can play an important role in meeting this important goal, insomuch as it promises to aid our appreciation and understanding of our differences and the human bonds that unite us. To the extent that we can see the Other’s practices and values as being similar to our own, the more we can lessen the distance between us. And, the more we encourage people to reflect on their biases and decolonize their minds, the more we may be able to encourage humility and the less inclined we may be to judge the Other. The strength of this approach, however, will ultimately rest on how well we can go beyond our traditional “walls” to collaborate with colleagues across disciplines and the world to develop sound and culturally valid methodologies.
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The situative perspective has its theoretical roots in developmental psychology (Leont’ev, 1978; Vygotsky, 1978), cognition (Hutchins & Klausen, 1996; Wenger, 1998), and anthropology (Lave, 1988; Suchman, 1995) emphasizing the social nature of knowledge, knowing, and learning. These theorists share a conception of human activity as taking place in and across socially constructed systems of meaning. Even something as apparently individual as thinking is conceived as activity distributed across people and objects. Cognitive psychologists responded to these ideas by contrasting the claims and evidence of those taking a situative perspective with extant theories of cognition (Anderson et al., 1996). Writing in the American Psychologist in 1998, Greeno and his colleagues in the Middle School Mathematics Through Applications Group responded by arguing that instead of pitting cognitive against situative theories in time-honored psychological fashion, psychologists should strive for an integration of research on individual cognition and studies of socially organized interaction to account for the contextualized nature of knowledge. Rather than beginning with the individual and working outward, the dominant focus of cognitive psychology, Greeno and colleagues proposed a situative approach: beginning with interactionist frameworks and “working inward (p. 6).” A series of articles capturing the subsequent debate culminated in a joint publication (Anderson et al., 2000) casting the two approaches as complementary. However, until recently, relatively little subsequent work has tried to build on this spirit of cooperation. Instead, educational psychologists have largely taken an individual approach, while those in other fields, including learning sciences and literacy studies, have attempted a more multidisciplinary and situative approach.

In the last Handbook of Educational Psychology, O’Brien and Rogers (2016) describe the evolving sense of literacy as situated and social, but argue that “neither a purely cognitive nor a purely sociocultural perspective—that is, a perspective that does not take into account a situated theory of mind—will help us to fully account for the potential of various kinds of literacy practices, policies, and instructional approaches to benefit a range of learners in particular contexts and over time (p. 313).” Around the same time, a special issue of the Educational Psychologist (Turner & Nolen, 2015) featured a number of researchers who use a situative approach to study learning, identity, motivation, and regulation. Writing to educational psychologists who use more traditional psychological theories, they emphasized both the differences and the complementarity of the two broad approaches. A recent edited volume features a more conversational look at what one reviewer, Jeremy Roschelle, called the “mutual accountability [and] overlapping perspectives” of “two important perspectives on how people learn: the dynamics of how knowledge grows and how social, embodied, situated learners interact to grow it.”

While some have seen the fact that we are still making this argument as an indication that the field has made little progress on this issue (Jacobson et al., 2016), recent special issues on race in motivation research (Zusho & Kumar, 2018) and on qualitative and mixed methods in educational psychology (Meyer & Schutz, 2020), suggest that the field of educational psychology is opening up to new frameworks, worldviews, and a broader array of methods. Some educational psychologists have recognized similarities between aspects of their theories and situative approaches. Eccles and Wigfield (2020), for example, recently incorporated “situative” in the name of theirs (“Situative Expectancy Value Theory”); Skinner and her colleagues (Skinner et al., 2022) developed a framework that casts motivational contexts as “complex dynamic multilevel social ecologies (p. 2129).” This chapter is intended as both an introduction to the situative approach for those wanting to consider its affordances for researchers and an argument for its relevance to those who want to work for change.

Central Concepts

An Approach, Not a Theory

Greeno and his colleagues refer to a “situative perspective (Greeno et al., 1998, p. 5)” rather than “situative theory” to indicate that it is a general perspective or approach to studying phenomena (e.g., learning, emotions, identity) that is shared by a number of theorists. I will use the term “approach,” contrasting it with a “psychological approach,” a perspective that views these same phenomena by focusing on the individual, or constructs within the individual: individual cognitions, emotions, identity. For example, achievement goal theory takes a psychological approach to studying motivation to learn and uses the individual as the unit of analysis. It takes context into account, but primarily in terms of its effects on individuals and their goals. A situative approach to the same phenomenon may focus on goals as arising through human interaction, in relation to cultural norms within social worlds. The goals in an individual’s head are only a part of the phenomenon rather than the main show. Rather than universal constructs, the meanings of “mastery” and “performance” are taken as situated within these social worlds. Theories that take a situative approach share a number of central concepts, described next.


Social Practice/Activity and the Unit of Analysis

Researchers taking a situative approach are interested in people’s goal-directed activity. Unlike traditional psychology with its focus on the individual; the situative perspective’s basic unit of analysis is the activity system. The simplest version of an activity system involves a subject (an individual or group) pursuing an object (the goal or point of the activity), using tools. Tools can include language, conceptual tools like theories or ideas, or material tools (e.g., pencils, computers, laboratory equipment). As a unit of analysis, an activity system can be simple (an individual acting with tools to achieve an object) but research from a situative perspective often focuses on larger groups (two or more people) and the layers of context in which their activity is embedded (e.g., classrooms, companies, communities). This may involve considering the identities of subjects within those activity systems (their positionality, role, relationships) and the power structures and dynamics that afford or constrain participation.

Researchers taking a situative approach consider all human activity as situated in these social systems. In this sense, the phrase “situated learning,” for example, is redundant: all learning is situated. Individuals do not act in isolation, even when apparently acting alone. Their thoughts, motives, skills, feelings, learning, identity emerge within cultural systems, through activity with cultural tools and in response to others’ activity. Their activity (speech, writing, physical activity, thinking) has meaning through its relationship to cultural systems of meaning. It is interpreted by others, in part, in relation to the identity, positionality and power of the actor relative to the observer. In the United States, for example, the same action (say, birdwatching) may be interpreted differently depending on both the race of the actor and that of the observer, by virtue of the relationship of race to power and privilege in this country that feeds and is fed by individuals’ racist beliefs and actions. A birdwatcher’s typical actions, carried out in particular places, may be risky, depending on others’ interpretations of that activity, interpretations grounded in the norms and meaning systems of people inhabiting that space (Lantham, 2016). Conceptualizing human activity in this way leads to research questions that explore the relationship of local meanings, identities, learning or engagement in the context of larger societal frameworks, such as, “How do performances of masculinity enacted by urban, working-class boys (from diverse ethnic backgrounds) during school science museum visits relate to science identity and engagement (Archer et al, p. 438).” or, studying “the negotiation of [achievement] master-narratives by students from less dominant backgrounds as they figured themselves and others in the world of school achievement and learning mathematics” (Zavala & Hand, 2019, p. 801).


Distribution Across People, Things, and Time

To take a situative approach means seeing activity, even individual activity, as distributed across people, things, and time. An individual educational psychologist writing alone in a room thinks through the tools she uses: the laptop she is using to write, through the symbol system of her written language, with the conceptual tools of her discipline. Her writing is mediated through her relationship to her audience and anticipation of their responses, given her position in her field and/or institution. Her thought reflects and reflects on the meaning systems in which she lives and works. As she thinks/writes, her ideas are distributed across notes, sources, memories, diagrams, data, the output of analyses that trace her analytical tools and processes as well as their results. Her motives for writing are bound up in the value systems of academia, their local variations, her social identities and their relation to the work she is trying to communicate. What is “in her head” is important but only one piece of a complex picture.

The distributed view of activity has implications for theorizing the relationship between individuals and their contexts. In most educational psychological research, individuals and contexts, or aspects of contexts, are theorized as separate. This leads to particular kinds of research questions. For example, “What is the effect of this intervention (i.e., a change in context) on learning/motivation/development?” is a question form familiar to most educational psychologists. A researcher informed by a situative approach, may on the other hand, consider individuals to be part of their contexts. That is, individuals help to create their contexts through their participation in them. Thus, researchers might study how individuals change through participation in an activity system (e.g., studies of conceptual change, identity development, motivation) while also studying change in the activity system itself through the joint participation of its members (e.g., studying change in practice, shared values, power structure, tools: sometimes called organizational learning). Manz (2016), for example, studied the emergence of evidence-based reasoning by children in a third-grade classroom by analyzing how the ways the classroom community constructed evidence (their shared practice) changed over the course of a year, the roles of teacher and students in that process, and the evolving purposes and meaning of evidence in that activity system.

Differences between a situative and a more traditional psychological approach to studying the individual–context relationship can be illustrated through the following example. “Ms. García’s third period Biology class” is an activity system (context) co-created by all of the people (Ms. García, her students) interacting with each other and with things (desks, lab equipment, computers, charts, whiteboards, curricula) within a particular social historical context. Even when the teacher and things are the same (as in Ms. García’s second-period Biology class), the students are different, with different personal histories, identities, relationships, resources, so the interactions in class are different, opportunities to learn, develop, and engage are different. These opportunities are also different for different individuals within the same classroom. Day to day, the absence or presence of particular individuals can change the context. Relationships, positionality, engagement, and learning in the two contexts change over the course of the year. And, of course, Ms. García’s classes are embedded in a department, school, district, town, state, and country, all with histories, structures, and the power to seep into classrooms. Its members are also members in other classrooms, homes, community organizations, and they bring the traces of those experiences with them to Biology class.

In standard post-positivist approaches to educational psychology, these differences would constitute “irrelevant variance” or random noise and researchers would try to look past the noise to the impact of a small number of variables of interest. Imagine an educational psychologist using Self-Determination Theory (SDT) to research the impact on student motivation and learning of a particular educational approach, project-based learning (PBL), that gives students more autonomy than a more traditional approach. They might survey a large number of students in classes using or not using the PBL approach in high school Biology and obtain grades from district databases. They might use hierarchical linear modeling to account for the nesting of students within classrooms, thus accounting for shared variation within contexts. The “random variation” between students and between classrooms within PBL or traditional approach groups thus accounted for, the researcher finds small but statistically significant differences: motivation and achievement are higher in project-based classrooms. From a 20,000-foot viewpoint, the study’s findings might suggest that PBL “works” to support motivation to learn and learning.

Suppose Ms. García participates in the educational psychologist’s study. She and her school district receive the final report. The small difference in learning and motivation are not enough to convince administrators to invest in the professional development and support it would take to broaden the use of PBL across school or district. Looking at data from her own classrooms, Ms. García wonders how to make sense of the fact that PBL only seemed to motivate her third-period class, but not second period. She may attribute the differences to individual differences in the students in these two classes – part of the psychologist’s “noise.” In third period, Zoey and a group of her friends are passionately interested in Biology and eagerly use whiteboards to communicate and discuss their ideas with peers, mining the internet for more information when questions arise. In second period, most students are disengaged, surreptitiously using the internet to check their social media accounts or find information they can copy into their projects. Ms. García might wonder if PBL only works for kids like Zoey who bring well-developed interests to Biology class, something beyond her control as a teacher. The variable-centered psychological approach to this study provides little specific information that might help the teacher in this situation.

Rather than focusing on the context or solely on individual differences in students, researchers with a situative lens may analyze the activity systems, providing a closer, “under the hood” look at the processes and structures that produce the discrepant results. This might entail observations and recordings of students as they worked on projects, analyzing student work artifacts, consideration of the interactions between students, tools, and Ms. García in the two classrooms, and interviews with students and Ms. García to get their perspectives on the activity in the two classrooms. Findings in this study would provide insights into how learning and thinking in the two Biology classes, along with motivation and engagement, are distributed across the people and things in those activity systems, leading to different outcomes. For example, interacting with Ms. García’s project-based curriculum and scientific tools, Zoey and her friends in third period contribute to a richer learning context for other students, bringing in informational resources and supporting their engagement. Ms. García is able to function as a guide or coach as they investigate biological phenomena and communicate their findings, deepening her support of autonomy and positioning students as competent scientists. In second period, Corey is also very interested in Biology but struggles with the same projects, getting little help from her disengaged groupmates and doing much of the work on her own. Her peers see little meaning in the projects. They mostly go through the motions, treating projects like ordinary schoolwork, largely irrelevant to the real world. Ms. García spends a lot of time during second period surveilling students, reminding them of deadlines, and wracking her brain to find ways to encourage more engagement, some of which may reduce student autonomy. A longitudinal ethnographic study would allow the researcher to see how these patterns emerge and solidify over time. The situative researcher, perhaps collaborating with Ms. García, might thus gain potentially useful insights about what is happening that could inform research and theory and could also have immediate practical value. Together, they might design and test modifications in the curriculum or instruction, perturbing the system in ways that could open opportunities for students to engage and learn differently. And just as larger systems permeate local situations, these local actions and changes in power, participation and identities could have implications that radiate back out to those systems over time.



Making Sense of Complexity in a Situative Approach

How can we make sense of all of the variation within and across individuals and contexts? Variable-centered theories in educational psychology seek generalizable explanations involving a few important variables that relate in predictable ways across contexts. Researchers informed by a situative perspective seek regularities in processes and the structure of systems, leading to the development of generative theories that support the analysis of learning, identity, engagement in complex systems. The pattern “subject acting with tools to achieve object,” for example, is a process pattern identified by Vygotsky that occurs across contexts. Building on this and expansions by Leont’ev, Engestrom and his colleagues developed Cultural Historical Activity Theory (CHAT). CHAT identifies regularities in the ways subjects’ activity is embedded in larger contexts that help to explain how tensions in and across activity systems can lead to learning by (or change in) activity systems. Engestrom and his collaborators use CHAT to analyze and resolve difficulties in activity systems ranging in size from the classroom to large organizations (Engeström, 2018; Sannino & Engeström, 2017a, 2017b).

Changing Patterns

Researchers who take a situative perspective look at individuals and groups in interaction with each other, things, and ideas within particular contexts (activity systems) that change over time. Patterns in that activity that are repeated over time and shared among members of group or context are called “practices”; groups that share patterns of activity in pursuit of a common goal are called “communities of practice” (Brown, 1997; Lave & Wenger, 1991; Reeves & Gomm, 2015). When people refer to “the way we do things here” or “she doesn’t fit in,” they are indicating the activity system’s shared practice or set of norms: what “members” do. Teachers in a school, for example, might share various practices for trying to educate or control students. Students in a peer group might share practices aimed at distributing social status among its members or aimed at finishing schoolwork as quickly and effortlessly as possible. Members of a community group might share practices for living harmoniously together, or for changing public policy to make their community safer. One can study learning in context by tracing the development or evolution of a group’s practice (e.g., Bang et al., 2016; Calabrese Barton & Tan, 2019; Gutiérrez et al., 2020; Ishimaru et al., 2019; Sandoval, 2018; Zavala, 2016) or how a newcomer negotiates membership in a group through adopting or rejecting practices (e.g., Nolen et al., 2011).

Learning, identity, motivation, and many of the topics of interest to educational psychologists are seen as emergent, that is, not as stable characteristics of individuals or contexts but as always in development along with their contexts. Both individuals and the social settings or communities of practice they inhabit have ongoing “histories-in-person” (Holland & Lave, 2001) that are important aspects of the activity system. In our example, each individual teacher or student has a history of participating in multiple activity systems over time, and they bring those histories with them to the Biology classroom. In some psychological theories, some aspects of these histories might be called “prior knowledge” or “reinforcement history” or “schemata” or “goal orientations” or “values.” But they also include experiences of living in cultural systems of meaning with others – relationships, emotions, transitions, marginalization, privilege. When people enter a new activity system (classroom, community organization, sports team), their histories continue to develop as well as providing resources for participation in the new context (Langer-Osuna et al., 2020; Lee et al., 2021; Sullivan & Wilson, 2015). Contexts, too, have ongoing histories – the activity of people and things over time that continues into the future, as the people and things that make up a context change that context through their activity within it. For example, Horn and Kane (2015) investigated the opportunities for professional learning that emerged in three different mathematics teacher workgroups. Groups whose members brought greater expertise in ambitious teaching practices co-created richer opportunities for the group to learn through their problem posing and articulation of practice. Like the students in the third-period Biology class in our example, these groups accumulated a learning advantage over time not just because the individual members were more experienced, but because that experience was used in ways that changed the context itself.

This temporal dimension of the situative view leads to an emphasis on understanding the processes that underlie change. Processes may operate in similar ways across contexts even though the surface manifestations are different, so researchers look for these similarities as contributing to generalizable knowledge or theory. These processes (e.g., negotiation, identification, appropriation, adaptation) are actions that can either be observed directly, as when members of a small group negotiate their goals or strategies (Isohätälä et al., 2017), or inferred from changes in behavior (adaptation of a social practice or tool to fit current conditions, for example, from changes in that practice and/or tool, e.g., Tierney et al, 2020). Hall and Jurow (2015) reconceptualize the notion of conceptual change to encompass change in tools and practices that are bound up in the evolving contexts of their use. They cite examples from their own investigations of activity systems as disparate as ecological research groups and community organizations.


Overlapping Contexts, Learning, and the Development of Identities

Many theories that take a situative perspective share the assumption that learning and identity are co-constitutive. That is, one learns in a context by participating in the activity in that context; opportunities to learn depend on one’s identity in the context (e.g., role, position); changes in capacity change one’s identity in the context. Although it is sometimes useful to separate learning and identity theoretically, in practice they are intimately intertwined. Identities, like knowledge, are socially constructed through participation in particular contexts. Those contexts, themselves, are particular instances of larger, socially constructed cultural “worlds” (e.g., schooling, social movements, sport, hip-hop culture, predominantly White institutions) that provide recognizable patterns (possible roles, shared values, power relations and the like) (Allen & Eisenhart, 2017; Holland et al., 1998). Particular contexts, including the individuals within them, develop in relation to those social worlds. Individuals participate in multiple, often related contexts (and worlds), developing multiple identities (mother, research psychologist, soccer player, teacher). These identities are often, though not necessarily, related. Although many psychological theories of identity development assume that identities become more consistent or integrated with development, from a situative perspective the mark of mature development may be an increased capacity to navigate one’s different identities (Dreier, 1999, 2009).

In the earlier example of the biology classroom, Ms. García’s third-period Biology classroom is a local context called a community of practice: more or less the same people interacting over time, using shared practices, pursuing related goals in what Wenger (1998) called “joint enterprise.” But that immediate context exists in and in relation to particular institutions (school and district), localities (land, community, region) and cultural structures (public schooling, religious communities, local government). It bears a family resemblance to classrooms in schools across many parts of the world and thus could be considered part of a “figured world” of schooling or school science, with similar roles (teacher, students), relationships, power structures, and goals (Convertino & Monarrez, 2020; Esmonde, 2014; Wade-Jaimes & Schwartz, 2019). Situative theorists (along with some psychologists) often speak of overlapping contexts or layers that range from the immediate local context to broader cultural structures and institutions (e.g., Bang, 2015; Dohn, 2021; Ryu et al., 2019; Walsh & Tsurusaki, 2018).

Individuals and groups interact within layered contexts, influencing and being influenced by them (Kudo et al., 2019; Yang & MacCallum, 2022). Through their interaction with others and with the historical backdrop of local, institutional, and societal contexts, individuals develop identities that can shift over time. Power relations, both historical or structural (e.g., teacher vs student; funders vs community organizations) and developing (e.g., high- vs low-status student), are inherent in any social context. Power relations are negotiated by the individuals in a specific context but in relation to broader cultural histories and possibilities (Calabrese Barton & Tan, 2019; Gutierrez & Rymes, 1995). In Ms. García’s project-based Biology class, Zoey and her group might deepen their identities as biologists through opportunities to take up scientific practices in their project work, learning the “scripts” of biological science (ways of knowing and being, Fiore-Gartland & Neff, 2015; Gutierrez & Rymes, 1995; Herrenkohl & Mertl, 2010; Van Wart et al., 2020), gaining status within the class. Thus, the curriculum and its material are tools mediating their disciplinary identity development. But each individual has multiple identities that they have negotiated in different contexts that might enhance or conflict with each other. As a Native American, Zoey’s identification with her cultural practices related to the natural world could support her learning and identification with biology and recent scientific perspectives on the interconnectedness of all life (Bang, 2015). Attending public school in her tribe’s original territories, Zoey has had the opportunity to learn about the local natural systems and her relation to them through tribal youth programs and from her family members. Gained in other contexts, her particular knowledge of place could be given a place in the science classroom, functioning as an important source of information for her classmates and teacher and contributing to Zoey’s growing status (Zambrano et al., 2022). Racialized and gendered cultural narratives about who should have access to “scientist” or other identities can produce friction, however, that complicates the situation (Hennessy Elliott, 2020).


Power

Considerations of power sometimes enter into situative analyses through considerations of positionality (Harré, 1979) or what Holland and her colleagues (1998) call positional identities. They write, “Positionality refers to the fact that personal activity…always occurs from a particular place in a social field of ordered and interrelated points or positions of possible activity.” (p. 44) Individuals have power in a community of practice or social world to the extent that they are positioned to control their own or others’ possibilities for participation. Power and positionality are jointly constructed within a social context, but power relationships can also be drawn from particular roles and “stock characters” found across similar contexts, as is the case for teachers and students in schools (de Cuir-Gunby, 2024; Hall et al., 2010; Holland et al., 1998; Wortham, 2006). As the teacher in our example, Ms. García has significant power in the classroom community. The teacher’s demonstrated respect for Zoey’s “outside” knowledge might position her as knowledgeable and successful, broadening definitions of biology and biological practice and signaling the relatedness of school, community, and cultural knowledge (Barton & Tan, 2009; Barton et al., 2008; Engle et al., 2012; Gutierrez & Rymes, 1995). This would provide Zoey with additional opportunities to influence her peers and “thicken” her emergent identity as a scientist (Wortham, 2006). Just as easily, though, Zoey’s Indigenous knowledge might be positioned as a “counterscript” (Gutierrez & Rymes, 1995; Van Wart et al., 2020), a way of knowing and being that is irrelevant or antithetical to the “real” science of the schoolroom, contributing to a more marginalized identity there or pushing Zoey to compartmentalize her identities and her knowledge of the natural world. Ms. García’s response to Zoey may be influenced by her own knowledge and use of current biological scripts, her department’s view or even knowledge of Indigenous science, or the history in that school district or city, over decades, of attitudes toward Indigenous peoples (see also López, 2024). At the same time, the particular things Zoey learns in Biology may or may not be valued in her tribal community; part of her learning (and identity development) may entail navigating tensions and contradictions as she participates in two knowledge systems (Bang, 2015; Petzold et al., 2018). In this example, both the classroom context and the tribal context may change through Zoey’s activity that crosses the boundary between, along with her identities within those contexts.

Power comes into play with competing knowledge systems, with real consequences for learning and action both in and out of formal school settings (Bang et al., 2018). In a case study of resilience in the face of climate change, Petzold and colleagues (2018) argue that the different knowledge systems local inhabitants, local governments, and non-governmental organizations (NGOs) in The Bahamas interact with power relations in ways that can interfere with long-term adaptation to rising sea levels. Lack of action is at least in part explained by differences among these stakeholders in knowledge sources, different experiences with and understanding of temporal and historical manifestations of climate change, and different positionality: “Who must adapt?” and “Adaptation for whom?”

Power relations, local and cultural, play out in other ways as well. In our classroom example, Corey’s second-period groupmates may marginalize her because of her identification with Biology (nerdiness) or because she is an African American in a group of White peers in science class (see de Cuir-Gunby, 2024). While Zoey could leverage her connection with like-minded peers in third period, Corey’s identities and positionality in second period may leave her with fewer available resources for engagement in a PBL setting that is more “school world” than “biology world.” Increasing interest and participation of researchers in social justice movements have led to a number of studies from a situative perspective that consider historical and changing power relationships and their importance for understanding learning, identity, and changing social practice (c.f., Esmonde, 2014; Jurow et al., 2016; Schenkel & Calabrese Barton, 2020; Shah & Lewis, 2019; Shea & Jurow, 2020). The increase in what is sometimes called “community-involved” research brings to the fore the positionality of the researcher in the research. This, too, is a form of power relation that has historically been underexamined in psychological research. A situative account provides some tools for reflexive consideration of the researcher’s role in designing the research and its objectives, tools, and interpretations. Communities themselves are pushing back on this power dynamic; many tribal nations are retaining control of research activity taking place within their jurisdictions, up to and including the contents of published findings.



Methodological Considerations

Epistemologies have implications for research methods. In this section I discuss some of the methodological considerations in situative research and provide some examples of both standard methods and new innovations. Drawing on its conceptual roots in anthropology and psychology, situative research employs a range of methods found in both fields. As in any research, methods must fit the theoretical framework used and provide evidence that can address the research questions or aims. The selection of methods in situative research is based in the conceptualization of activity as embedded in social systems; often multiple methods are used to try to capture different aspects of those systems and bring them into conversation with each other.

Questions of Scale

Educational psychologists who seek universal explanations of phenomena based on a few variables may find a situative approach to research complicated. How does one make sense of embedded or interlocking systems and the individuals within them in ways that generalize beyond a single situation? Of course, researchers taking a situative view might have difficulty imagining how useful knowledge might be gained without taking the complexity of social systems into account. No single study can consider all possible aspects of all possibly relevant systems when trying to understand learning, identity, engagement, or other phenomena. Some way of limiting scope while keeping the broader systems in view is needed.1 Some scientists, in some studies, aim at developing an understanding of larger systems (Jurow & Shea, 2015), while others use their grasp of the larger system to “look in slices,” examining aspects of local activity through microethnography or discourse analysis while keeping some aspects of the broader context in mind (Jung et al., 2019; Sullivan & Wilson, 2015). Still others gain understanding by perturbing systems, through design-based and design-based implementation research (Gutiérrez & Jurow, 2016; Sabelli & Dede, 2013; Tierney et al., 2020) or CHAT’s approach to intervention research (Sannino et al., 2016). In some sense the larger contexts come in to situative research as analytical lenses, rather than as phenomena to be investigated.

Van Wart and her colleagues (Van Wart et al., 2020) provide an example of managing both local and broader contexts. Their main interest was in designing environments that would support the learning of data science. They collected and analyzed video records of learners interacting with peers, teachers, and tools to understand how the learning environment was functioning. But they also had to consider the disciplinary norms or scripts of data science, students’ existing scripts about the role and function of data in the world, and community power relations. They investigated two projects from a larger study to develop mapping- and data-related software tools to support engagement in data science by facilitating “youth bringing their own knowledge and histories of their local neighborhoods and communities into conversation with new scientific techniques and disciplinary ideas” (p. 132). In one project, high school students in a summer science program conducted an air quality study of the regional transit system; in the other, university and high school students worked together to use mapping tools in a city revitalization effort that involved park planning. Van Wart and her colleagues analyzed video data from the two projects, focusing on scripts (storylines, positioning, discourse) from data science and counterscripts around the nature and use of data based on participants’ values and experiences in the world. In both projects, facilitators made space to renegotiate activity and its meaning, supporting youth authorship in ways that promoted engagement and robust learning by both youth and adults. When students discovered a real air quality hazard, students pursued the issue, designing modified data collection and analysis approaches to investigate its causes, and sharing results with local authorities. Because the project was “real,” situated in students’ own communities, data science scripts were challenged and had to be renegotiated, prompting further exploration of the role of data science in their lives. For example, a script linking credible data to change ran into power structures (the transit authority and city planners) that dismissed or ignored participants’ data-based arguments. When the “data leads to discovery” script ran up against participants’ views that there was nothing to discover about a run-down park that they already knew well, facilitators negotiated a re-framing in which data collection could be used to affirm participants’ local knowledge and convince others. The authors conclude,


…the value propositions inherent in data science do not always hold for people who occupy non-dominant subject positions, nor does the world solely operate on the basis of a well-reasoned argument. Therefore, we contend that providing opportunities for students and instructors to examine these scripts— through activities that are open-ended and invite re-mediation (Gutiérrez & Jurow, 2016) and where each party has the agency to shape the nature and direction of the activities— can be a powerful way to make data science learning relevant and meaningful to a diverse cross-section of learners, with the potential of generating a third space.

(Van Wart et al., 2020, p. 151)



In this example, the researchers’ focus on the different scales of data use and the multiple worlds students navigated in making sense of data science went beyond keeping layers of context in view. These worlds became a central consideration in creating an instructional design that could support learners as they literally “made sense” of data use through their participation in the classroom and in their communities.


Issues of Time

Situative research focuses on the social processes that underlie changes in practice; this means that designs have to include enough time for those processes to unfold. Time scales of change are variable, however, and depend on the research questions and the slice of the system that is of interest. A microgenetic study may look at small changes over a fairly short period, as little as a single session of group work, while design research or ethnographic studies of changing contexts may take years. What is unlikely, however, is that researchers will take a “snapshot,” as is the case in much survey research in psychology. Even a longitudinal survey study with multiple waves of data is a series of still pictures, rather than a direct examination of change processes.


Research Tools

Studying living systems as they evolve has long been supported by the use of ethnographic tools: observation of people participating in particular social contexts, interview data to provide various actors’ perspectives on the situation, and artifacts produced by participants or created by researchers (including field notes, photographs, video or audio recordings). These data enable what are often called “thick descriptions,” with different types and sources of data analyzed in relation to each other as researchers look for confirming and disconfirming evidence for their emergent interpretations. Observations and other means of capturing activity for analysis are central to the approach; video and audio recordings are particularly helpful in preserving interaction for later interpretation. Hall and Stevens (2016) provide a good introduction to interaction analysis of video data. The volume in which it appears (diSessa & Levin, 2016) presents useful methodological dialogues between those using interaction analysis and proponents of knowledge analysis, a more psychological approach to studying cognition.

Although interpretation is often done by the researcher or research team, it is also useful to get participants’ own interpretations or reflections on their activity. Researchers, usually operating from an etic or outsider perspective, may miss important aspects of the meaning of activity to participants themselves. The inclusion of emic perspectives is standard practice in anthropology but has also been an important feature of some research in psychology (e.g., King & McInerney, 2016). Research teams that include members of the community of practice being studied have built-in opportunities to bring emic and etic perspectives in conversation with each other, deepening the analysis by broadening the range of analytical perspectives.

Collecting the perspectives of multiple actors, with their differences in positionality within an activity system, can provide a richer sense of the system than accounts of any individual member. A sense of the system under study can help researchers identify which members might provide contrasting or complementary perspectives. Looking across contexts within a system similarly deepens understanding. In our research on novice teachers, for example (Horn et al., 2008; Nolen et al., 2011a; Nolen et al., 2011b; Ward et al., 2011), we studied individuals moving across activity systems. We began with asking participants to describe aspects of their educational “histories-in-person” by telling us “what kind of a student” they were in middle or high school, college, and in their present graduate program. Then in each current activity system, we interviewed both the focal participant and peers, supervisors, instructors, mentors, and/or administrators to get a sense of the socially constructed systems within which novice teachers were developing their practice. We also observed interactions between the novices and those individuals to get a sense of how shared and contrasting meanings, values, and ultimately the novice’s motivations and teaching practice were co-constructed over a period of four years. After each observation, we asked participants for their emic narrations of what we had observed. To the analyses we brought the multiple perspectives of the members of the research team, including an educational psychologist, a mathematics teacher educator, a learning scientist, and a classroom teacher. The account we created of novice teacher learning and identity over time held both individuals and contexts in view. The use of a longitudinal, multiple contexts design allowed us to see how individuals’ ongoing histories-in-person, and thus their learning and identities, developed in interaction with others in social worlds.

Design experiments offer a different way to gain understanding of a system, as well as opportunity to act on the knowledge gained to engineer improved learning environments. Design-based research (DBR) has an extensive history in education (Brown, 1992; Collins, 1992; Collins et al., 2004; Dai, 2012; Penuel et al., 2011); recent design-based work from a situative perspective continues this tradition (e.g., Gutiérrez & Jurow, 2016; Gutiérrez et al., 2020; Hall & Jurow, 2015; Hickey et al., 2020; Jurow et al., 2016; Sannino et al., 2016; Tierney et al., 2020). Through iterative cycles of design and implementation, DBR embraces the complexity of education systems while retaining the experimental focus on various aspects of those systems. Dai (2012) writes, “It is important to note that switching from the comfortable lab to the messy classroom as a venue for research is not merely intended to carry out theoretical applications in practical settings; it is a strategic move to embrace complexity and find new inspiration from the real-life interactive systems” (p. 12). DBR echoes some of the moves of skilled teachers who iteratively design, implement, assess, and redesign lessons and units of instruction. The result of DBR is not just a fine-tuned intervention for a local setting, although that is one possibility; it is also the deepening of understanding of the system and potential revising of theory that leads to its scientific value.

DBR is at the heart of recent work to expand access to the research process by developing partnerships between university-based researchers and the people and organizations they seek to understand. Because community and school partners are usually interested in improving rather than just studying the systems in which they work, DBR is a key tool of community-based research (Gutiérrez et al., 2020; Ishimaru et al., 2019; Kia-Keating & Juang, 2022). Involving youth in DBR is another area of expansion that builds on a situative approach. Youth Participatory Action Research (YPAR) and other collaborations entail youth asking research questions, collecting data, analyze, and acting on findings (e.g., Denov et al., 2022; Duke & Fripp, 2022; Fine et al., 2021; Tierney et al., 2020; Toraif et al., 2021).

In addition to these more familiar tools, a number of exciting new methods are being developed. Many of these aim to capture and analyze the ways movement within and between physical spaces can constitute learning, contributing to developing place-based (Flint et al., 2019; Rubel et al., 2017; Sakr et al., 2016) and embodied (Azevedo & Mann, 2018; Vossoughi et al., 2020; Ziemke & Sun, 2002) theories of cognition. A special issue of Cognition and Instruction brings together a number of these approaches under the caption Learning on the Move (Marin, Taylor, Shapiro, & Hall, 2020). The issue captures an ongoing dialogue about how to study the relationships of moving bodies, place, and lands/waters to learning, teaching, and development, a “dialogue across research programs that are guided by frameworks of power, historicity, relationality, respect, reciprocity, and accountability” (p. 265). In her article in this issue, for example, Marin (2020) points to the methodological primacy of talk and gesture in situative and interactionist research, a methodological choice that reflects a cultural “focusing on the cognitive dimensions of learning over and above other dimensions like the affective, social, cultural, historical, political, etc.” (p. 286). She describes developing methods (including observing and documenting family forest walks) and units of analysis (ambulatory turns and sequences) that “foreground moving bodies in relation to land.” Her work and that of her colleagues (Bang et al., 2014; Marin & Bang, 2018; Washinawatok et al., 2017) is grounded in Indigenous epistemologies that emphasize relationality, particularly the relationships of humans to the land and to other beings in the natural world. Her careful description of the development of these new tools and argument for their right to space in the researcher’s toolbox provides a case study of the importance of understanding the role of methodological choices as revealing or hiding aspects of phenomena. The special issue provides a range of ways researchers have worked to make visible movement, space, and place and their role in questions of teaching and learning, engagement and development that are central to the work of educational psychologists and learning scientists.

Others are developing tools to both collect and analyze multiple forms of data collected as people move and interact through physical spaces, particularly informal learning and professional spaces. Shapiro and his colleagues describe the development and use of the method Interaction Geography, which uses Mondrian Transcription to map people’s movements and conversation through space and time, along with the Interaction Geography Slicer (IGS), a dynamic visualization tool that supports new forms of interaction and multi-modal analysis. Other promising new approaches to situative research are also emerging, including Equity Analytics (Ernest et al., 2019; Reinholz & Shah, 2018; Shah et al., 2020). To support this method, Shah and his colleagues have developed EQUIP, a free, web-based tool that supports using equity analytics in both research and teacher professional development.


Complementarity

From Greeno and Anderson’s early exchanges (Anderson et al., 2000) to the present day (diSessa & Levin, 2016; Turner & Nolen, 2015), efforts have been made to take up the promise of theoretical and methodological complementarity between situative and psychological perspectives. Although the case of Ms. García’s Biology classrooms was created to contrast the psychological and situative approaches, there is plenty of room for complementarity within that example. While taking a situative approach to the study, the researcher and teacher might well consider psychological theories of motivation like SDT when analyzing data and designing revised approaches to PBL. Positioning students as biologists with the authority to design investigations and interpret data, might, as the educational psychologist hypothesized, satisfy students’ needs for self-determination and competence. The details of framing, peer interactions and tool use, the negotiation of authority and power, and the development of relationships within student teams over time, revealed by ethnographic data, could illuminate the social mechanisms through which sense of autonomy and competence are created in this particular context. Their findings would thus inform both SDT as a theory and those seeking to design learning environments in STEM.

Research from a psychological perspective may also benefit from using concepts and methods from more situative work. Research on responses to aggression and bullying have focused largely on the experiences of White or European-American participants, ignoring cultural differences in the meanings of actions and reactions, along with differences in the prevalence and definition of different kinds of bullying behaviors. To address this gap, Frey and her colleagues (Frey et al., 2020; Higheagle Strong et al., 2020) sought emic perspectives on responses to aggression and victimization of youth from four distinct ethnic groups. They used a mixed-methods approach that included semi-structured interviews and ethnographic techniques (observation and informal conversation) along with a combination of qualitative and quantitative analyses to deepen understanding of individual beliefs within social systems. Their results provide actionable information for use in designing socioemotional learning interventions that emphasize the variation in individuals’ responses to third-party actions after aggressive incidents, including variation related to differences in cultural practice. In other work, Anyiche and Butler (2023) employed multiple methods, including observation, interview, survey and video analysis to study children’s engagement in classrooms where teachers promoted both self-regulated learning and culturally responsive teaching practices to understand how these practices supported engagement in situ.



Final Thoughts

What kind of sensibility to do we want to have around knowledge creation and making change in the world? Competing theories or multiple theoretical orientations bringing insight? The world is changing, and the field of educational psychology appears to be changing with it, though perhaps at a slower pace. Scientific psychology has a history grounded in competing theories, but across the last few decades this seems to be gradually changing, at least in some subfields, to a respectful tolerance of different explanations. I hope we can move farther, faster as a field in the direction of conversation, collaboration, and mutuality. We have much to learn from each other, but to do so we have to leave our comfort zones and familiar interlocutors and get into the wild.

Conversation and collaboration need to happen, not only among researchers, but between researchers and the communities and organizations in which we do our work. There has been increasing interest in community-engaged research, in which community groups and organizations are seen as partners in the enterprise, from question-finding to research design, to analysis and dissemination. This has been the situation in research in Indigenous contexts for some time, primarily through a steady assertion and maintenance of tribal sovereignty over the construction and dissemination of knowledge about tribal members. More recently there has been a broader shift toward a stance of sharing power and decision-making with community partners in the learning sciences and, to some extent, in educational psychology (e.g., Gray et al., 2020; Kaplan, 2015; Sinai et al., 2012). Given recent attention to the impact (or lack thereof) of psychological research on policy and practice, community-engaged research or research–practice partnerships are ways to move forward.

This requires a willingness on our part to give up some power and control over the research process, to shift our position from scientists removed from the systems we study to researchers as participants in those systems. This is largely a matter of perception and practice; we are all embedded in these systems, whether we attend to our role or not. But by owning our participation, we have a greater possibility of actually helping to make change happen.



Note


	This is not a new idea in psychology: Barbara Rogoff (1995) developed a heuristic approach to studying development on three different “planes:” focusing on personal, interpersonal and community processes. She suggested “foregrounding” a single plane while keeping the others “in view.” See also Kaplan et al. (2019) and Marchand & Hilpert (2024).
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Introduction

This is the first chapter in the Handbook of Educational Psychology specifically dedicated to complex systems (CS) approaches, perspectives, models, and methods in educational psychology. We entered this work with the goal of surveying how educational psychologists have conceptualized and used CS to make sense of psychological processes and the environments in which those processes unfold. The prevalence of CS research has increased over the past decade, gaining traction in educational psychology through the appeal of conceptual models and methodological techniques that maintain fidelity to the complexities of educational psychological phenomena (Kaplan et al., 2019). These models and methods distinguish between systems that are complicated, or those with parts that are clearly defined, reducible, and predictable; and those that are complex, where the overall behavior of the system cannot be reduced to the sum of its parts (Hilpert & Marchand, 2018). The move toward CS perspectives has introduced new concepts to the field, including, for example, the idea that in modern educational psychology, educational growth should be seen as emergent from self-organizing processes within individuals and groups (Scardamalia & Bereiter, 2005). Emergence is the process by which the self-organization of smaller elements within a system produce higher-level complex forms (Holland, 2006; Stamovlasis, 2016). Self-organization is the dynamic order that is formed in a system without external control (Koopmans, 2020). These processes change over time and adapt in response to diverse contexts (Jacobson et al., 2016). The corresponding methodology is rooted in a philosophy of science that embraces emergent rather than causal processes.

CS approaches provide a set of ontological and epistemological assumptions needed to examine the contextually specific ways systems self-organize across multiple levels of analysis to produce repeatable emergent outcomes over time. These assumptions situate CS perspectives as promising for addressing wicked problems in education (Harris, 2018). Wicked problems are deeply entrenched within sociocultural systems, difficult to characterize in terms of cause and solution, and demonstrate unpredictable linear and non-linear patterns of change across multiple units of analysis (Garner & Harris, 2022). For instance, the self-organization of disparate learning opportunities for students, educators, families, and communities has emerged into deeply embedded historical, social, and political aspects of racism, white privilege, discrimination, anti-immigration, and other systematic forms of oppression, which transact with learning opportunities to perpetuate a deleterious cycle (DeCuir-Gunby & Schutz, 2014; Gray et al., 2018). Whereas many theoretically informed models translate these types of complexities into complicated, causal left to right models, CS informed research acknowledges separable levels of influence, interactions among levels of influence that operate at different timescales, and the emergent properties of these types of complexities (Marchand & Hilpert, 2020).

The purpose of this chapter is to examine the way that CS approaches have been integrated into educational psychology over the past decade and to consider the broader implications of this approach for the future of the field. First, we provide a brief orientation to the concepts underlying CS. Then, the history of CS perspectives and models in educational psychology and related fields is reviewed to provide context for the chapter. While CS approaches are relatively new to educational psychology, they have been a mainstay for researchers in other fields; tracing their pathway into educational psychology and their influence on research is a critical starting point. Based on this history, we argue the dynamical mathematics of CS research provides a compelling rationale for expanded use of qualitative and mixed methods in educational psychology to explore a range of pressing issues for the field, including diversity, inclusion, equity, and justice, as well as new considerations for research design, particularly with regard to the self-organizing processes that produce emergent, complex outcomes. The chapter concludes with comments on future directions for research in the decade ahead.


Complex Systems – A Brief Orientation

CS approaches provide researchers with a framework for studying collections of interacting elements that, by virtue of their interactions over time, produce emergent system-wide behavior (Mitchell, 2009; Von Bertalanffy, 1967). When referring to CS approaches, scholars include a set of loosely related theories, models, perspectives, and frameworks to describe the structure and behaviors of systems (see Jacobson, 2020; Koopmans, 2020 for a primer of terms and concepts). Although they often diverge in terminology, focus, and method, what makes CS approaches distinct is a focus on the transactive nature of a system (cf. Lerner’s (2018) notion of “strong interactionist” and Overton and Lerner’s (2014) notion of “transaction”). This is known as an “interaction dominant” perspective as opposed to a “component dominant” perspective (Hilpert & Marchand, 2018; Wallot & Kelty-Stephen, 2018). Traditional approaches to research in educational psychology have generally been characterized by component dominant thinking, where components are operationalized and directional hypotheses are made about variable relationships or group differences. These hypotheses are typically rooted in notions of causal, linear relationships between components (e.g., I feel motivated → I am engaged). CS, in contrast, are devoted to understanding how the dynamic behavior of a system (i.e., the self-organizing interactions among components over time) might lead to the emergence of complex forms, such that the macro phenomenon is not perfectly reducible to the component parts. Although the combination of many micro causalities may constitute the push and pull of self-organizing processes, the focus of CS research is on the emergence of stability and change within the system rather than on the elements themselves.

Early roots of complexity thinking in educational psychology are reflected in general systems theory (Von Bertalanffy, 1967), which has influenced theorizing about the multilevel architecture (or structure) that is used to describe social systems (Bronfenbrenner, 2005), intra-individual and individual-environment systems in human development and cognition (Thelen & Smith, 2007), and schools, classrooms, and curriculum (Davis & Sumara, 2006). This multilevel architecture has been applied in a variety of educational psychological domains (e.g., Bae et al., 2021; Ben-Eliyahu & Bernacki, 2015; Lawson & Lawson, 2014; Rudasill et al., 2018; Schutz et al., 2020; Symonds et al., 2019). Architecturally, CS are not only hierarchical in composition; there are emergent processes between levels of analysis (Simon, 1977). A defining factor of emergence is that the macro state has its own ontological status; it is not reducible to a finite and definable set of interactions among a knowable set of realizing properties (Sawyer, 2004). CS are also supervenient, where the emergent qualities of the macro level can act back on interactions at the micro level, contributing to the dynamical functioning of a system (Hilpert & Marchand, 2018). Thus, the basic, multi-level complex system structure produces self-organizing qualities. The principles underlying the architecture of a complex system have informed the construction of conceptual models across the social and natural sciences to explain system behavior.

Within educational psychology, the multilevel, model-based assumptions of CS allow for the reconciliation of many tensions in educational research (Jacobson et al., 2016). The architecture of complexity offers the opportunity for researchers to integrate theories across levels of analysis, combine bottom up and top down approaches, fuse domain general and domain specific concepts, integrate methods from different epistemological traditions, and make inferences about stability and change in system behavior. Central to examining these tensions is the explicit treatment of stability and change in system behavior and treating context as an evolving and critical factor in research models. Model-driven postulations about the emergence of supervenience create bottom-up and top-down constraints for a given model, helping to explain both the emergence of contextual features and their simultaneous impact on dynamic processes within the system. The interaction dominant nature of CS approaches focuses the research process on the dynamic nature of a system of interest, as opposed to a static understanding of the elements within a system, calling attention to multiple units-of-analysis being differentially affected by context.


Roots of Complex Systems in Educational Psychology

Specific mention of CS in our field largely begins with research directed at understanding how students learn about CS in educational contexts (Jacobson & Wilensky, 2006). This area of research is focused on the cognitive challenges students face when dealing with the uncertainties and ambiguities of the characteristics of CS (e.g., Hmelo-Silver et al., 2007). The focus on student learning about CS coincided with a proliferation of CS research in the social and natural sciences (Mitchell, 2009) taking place outside of educational psychology that informed the current movement toward complexity in educational research. Research centers such as the Santa Fe Institute (Santa Fe, 2020) and the New England Complex Systems Institute (NECSI, 2020) became nationally known, spawning many CS innovations in theory and method across the sciences in the years spanning 1980 and 2010, which continue today (Castellani, 2018). Although clearly a critical component of scientific thought since the middle part of the 20th century, the later part of the 20th century and the early part of the 21st century saw CS ideas expand rapidly into the social, economic, and information sciences (Watts, 2007). CS approaches also rose among theory and method to guide research studies in psychology (Thelen & Smith, 2007), curriculum theory (Gough, 2012), educational leadership and change (Davis & Sumara, 2006), and teacher professional learning (Opfer & Pedder, 2011). However, it is only recently that CS thinking has begun to influence research method and methodology as an approach to research in educational psychology, as it has in the fields described earlier.

CS approaches in educational psychology are relatively nascent compared to the component dominant theories and methods that characterize the field (cf. Hull, 1942). Although a detailed bibliometric mapping has yet to be conducted in educational psychology, CS approaches to research have been seeded within educational psychology by work in knowledge building (Scardamalia & Bereiter, 2005), identity development (Kaplan & Garner, 2017), academic and teacher emotions (Schutz, 2014), research methods (Koopmans & Stamovlasis, 2016), and frameworks for guiding research around the architecture of CS (Hilpert & Marchand, 2018). These works specifically advocated for the advancement of CS research frameworks that could help with the development of conceptual models to reframe phenomena of study as interaction dominant; and they explicitly focus on research that examines stability and change within educational systems themselves (e.g., cognitive and behavioral). For example, Jacobson et al. (2016) offered a CS conceptual framework for learning (CSCFL) that provided clear examples of dynamic behaviors of educational phenomena in learning, for instance how collaborative interactions within a group yield a novel problem solution. CS fuels relatively radical, transformative ideas within educational psychology, which has been and, in many ways, continues to be a field that is characterized by linear research studies designed to make inferences about causality based on between group comparisons (e.g., Atkinson, 1957). Struggling against the dominant linear methods in educational psychology is a challenge that many approaches to research, particularly qualitative methods and critical approaches to race, have also faced in more pernicious ways (DeCuir-Gunby, 2020; DeCuir-Gunby & Schutz, 2014; Hong & Cross, 2020; Meyer & Schutz, 2020).

When referring to the multilevel nature of educational psychology phenomena, a family of models have historically guided theory development in educational psychology (Bae & Lai, 2019). Models such as the bioecological model of human development (Bronfenbrenner, 2005) and developmental systems theory (Ford & Lerner, 1992) have contributed to the description of an architecture of CS in educational psychology (Skinner et al., 2019). These perspectives helped to spawn the use of research methods that describe interdependent, multilevel relations within and across systems’ elements and subsystems. The desire to examine the dynamic behavior of system components (either single components or collections of them) spawned additional lines of research that draw upon CS ideas and models. Dynamical systems focus on the mathematical properties of the nonlinear behavior of an important system component, effectively describing the status of the entire system with mathematical evidence (Koopmans, 2020). Dynamic systems focus on collections of interactive components but include both qualitative and quantitative evidence of stability and change (Kaplan et al., 2012; Schutz, 2014; Turner & Christensen, 2020). The dynamical, mathematical properties of CS can be used to demonstrate why research designs that describe behavior over time and leverage qualitative and mixed methods are critical to form a deep understanding of cultural, social, and historical processes that shape dynamic behavior.

Behavior of Complex Systems: Dynamical and Dynamic

Research that focuses on the interactive behavior (function) of a system can be separated into these two general camps, dynamical systems and dynamic systems. Dynamical systems theory, and its application, is characterized by the nonlinear mathematical work of scholars such as Mandelbrot, Feigenbaum, and Lorenz, who established evidence for the chaotic mathematical properties exhibited by CS. For example, the universal geometric fractal structure found in nature (Mandelbrot, 1994), the phase transitions between attractor states in convection (Lorenz, 1963), or the mathematical mapping of random behavior (i.e., bifurcation; Feigenbaum, 1975). What makes the work of these mathematicians groundbreaking, and applicable to the discussion of CS in this chapter is that they each demonstrate the universality of nonlinear behavior that underlies the architecture of CS, such as natural fluctuations in student motivation, interaction between members of collaborative groups, and knowledge change.

The mathematical evidence produced by dynamical analyses is often used to make inferences about the nature of a system itself (Hilpert & Marchand, 2018), leading to fundamental theory testing about causation in mind and behavior. Put simply, if we measure some aspect of mind or behavior, the evidence it produces can be used to decide about whether it comes from a component dominant (i.e., causal and complicated) or an interaction dominant (i.e., emergent and complex) system. Perhaps nowhere is this discussion more poignant than in the so-called long memory of a system. General linear statistics assume the independence of data points. Although general linear models assume ergodicity (independence of observations over time), violations of independence can be easily observed in time series data (Molenaar et al., 2009). Some data exhibit evidence that data points are correlated over an entire observation period, so that every data point is connected to another data point (van Geert & Steenbeek, 2005; Wallot & Kelty-Stephen, 2018). Referred to as 1/f noise, psychologists began discovering it in time series data unexpectedly (Gilden et al., 1995), suggesting behavior as simple as participants’ tapping their finger is organized over time. The identification of multi-fractal structure in a collection of time series data sets further expanded this picture, constituting the assertion that the underlying structure is the result of recursive process across multiple spatio-temporal scales or structure in otherwise variable time series data (Wallot & Kelty-Stephen, 2018).

In essence, this means that human behaviors as simple as tapping a finger or as complicated as responding to a survey question do not unfold within an immediate context but are rather codetermined by other multilevel time scales (Van Orden et al., 2003). These findings all at once put into question the underlying assumptions of many of the cognitive and meta-cognitive models in educational psychology, as well as begin to confirm the theoretical architecture of ecological systems models (Bronfenbrenner, 2005) and others that map onto the architecture of CS discussed in educational psychological work (Kaplan & Garner, 2017). The use of linear modeling allows researchers to extract and describe independent sources of variation in observable components, with the ultimate goal of producing a stable list of components and their connections as independent sources of variation (i.e., a typical left to right causal model in education psychology). The prerequisites for this, of course, are that components operate at confined times scales and independent of each other so as to be manipulated experimentally. Although the practical implications of these findings have been challenged, the observation of long memory and multifractal structure in time series data has called into question the underlying architecture of our overarching theories and research endeavors in education and psychology (it also has methodological implication that we address later in the chapter).

The dynamical mathematics that underlies CS have contributed to a broader dynamic systems point of view that expands the evidence and methods used to make inferences about system processes to quantitative and qualitative evidence for shifts in system behavior due to multilevel, multitime scaled influences dynamical evidence suggests (Kaplan & Garner, 2017; Kaplan & Garner, 2020; Schutz et al., 2020). Not only does dynamical evidence often require qualitative interpretation, but the increased availability of methodologies provides greater opportunity for detection of a nonlinear complex process (Koopmans, 2020). A dynamic perspective examines the self-organizing, adaptive, and emergent nature of dynamic transactions within and across levels. It leverages a host of evolving methods, including network science (Tang et al., 2022), time series analysis (Hamaker, 2012), state space analysis (Hollenstein, 2013), and linear statistics (Geerling et al., 2020) and qualitative and mixed forms of evidence (Headley & Plano-Clark, 2020; McCrudden & Marchand, 2020), to make inferences about system functioning (see Koopmans, 2020 for a helpful review). For example, researchers have used mathematical data to identify attractors, or those behaviors that are more likely to occur, in the realm of all possible behaviors, or the state space. They then describe movement from one attractor to another as a qualitative shift that is in response to changes or interventions in a system, called perturbations, that create temporary periods of instability when the system is more open to reorganize into new state (for examples, see Pennings & Hollenstein, 2020; Turner & Christensen, 2020). Dynamic formulations are the underpinning for many of the applied forms for CS research in educational psychology.



Current Directions in Complex Systems Research in Educational Psychology

Over the past 20 years, scholars have critiqued the field as being largely focused on the individual and more specifically, the intrapsychic variables underlying cognition and learning, effectively ignoring the situated nature of learning, motivation, and other educational psychology topics (Schutz, 2014). The field has begun to respond to this critique through more richly nuanced multilevel and contextualized theory and inclusivity of research models and methods (e.g., Dietrich et al., 2022). Educational psychologists have more resources than ever available to help conceptualize the role of context and culture in the topics we study. This volume alone includes excellent descriptions of situated theories (see Nolen, 2024) as well as critical (see DeCuir-Gunby, 2024) and cultural (see Zusho & King, 2024) perspectives on educational psychology. Perspectives that ground experience in culture and power have become more dominant as societal perspectives on race and culture have shifted (DeCuir-Gunby et al., 2020). We expect this trend to continue, particularly considering the growing recognition that theory and research can perpetuate inequity by grounding constructs in a dominant perspective, developing measurement from a single dominant perspective, and interpreting results from a position of privilege and power (Matthews & Lopez, 2020).

CS research approaches complement this shift in educational psychology and provide one avenue for the explicit and meaningful exploration of (a) processes that underlie the emergence of macro levels that can serve as context for other aspects of systems, and (b) ways that context constrains and supports individual and group behavior. Thus, research in this vein offers a way to describe the emergence of context and its dynamic change over time, as well as treat it as a separable element that affords and constrains the possible actions of individuals and groups. However, complexity approaches are also commensurate with a different perspective on culture and context, in which the behavior of complex human systems is inseparable from the social/historical/and political contexts in which it unfolds (Guevara & Porto, 2016; Nolen, 2020). Because there is dynamic co-determination and co-creation among individual and contexts, culture and context are constantly shifting and renegotiated during individual and collective action (Ryu, 2020). From this perspective, human systems behaviors at the macro level represent this complex intersection of individual identity, individual and group history and interpretations of prior events, and multiple moments of socially embedded experience.

The current direction of complexity research in educational psychology has been led by a community of scholars working in diverse areas who explicate theory, perspectives, models, and methods to address educational psychology phenomena of interest as developing from within-level, between-level, and time-scaled complex interactions that unfold in context (Garner, 2020). In the following sections, we review places where CS science has gained traction during the last decade in educational psychology. In some cases, scholars have explicitly adopted a complexity framework, in others, the authors have drawn upon CS ideas but may not have characterized their work as CS scholarship. We include both as illustrative of a perspective that is still unfolding within educational psychology, but it should be noted that not all the work included in this section is self-identified as CS scholarship.

Motivation

The field of motivation is one of the most prevalent examples of the integration of complexity ideas in theory and research. In their afterword of a 2020 special issue on motivation in Contemporary Educational Psychology, Wigfield and Koenka wrote of the convergences among the articles reviewing the five major theories of motivation applied in educational psychology. Their observation of theoretical tenets included confluence around (a) the dynamic, bidirectional nature of constructs in models; (b) the social and contextual influences on motivation; and (c) the recognition of hierarchical construct structures and different grain sizes of decisions and constructs. These points of convergence reflect the growing conceptual framing of motivation theory using principles that are similar to complexity perspectives. For instance, the situative perspective outlines the contextualized nature of motivation, focusing on how motivation processes arise through the participation of the individual within specific contexts (Eccles & Wigfield, 2020; Moeller et al., 2022; Turner & Nolen, 2015), and thus, the learner-in-context as the focal unit of analyses. Jacobson et al. (2016) note these features of situated perspective but also observed that situated perspectives do not address elements of CS such as emergence, nonlinearity, and self-organization. They argue that including these features would allow for a richer description of how micro-level individual processes are constrained by contextual characteristics and how motivational states emerge from these interactions of learners-in-context. Indeed, recent work on the intersection of achievement motivation and emotion explicates these features of situation-specific processes as dynamic and emergent (Dietrich et al., 2022; Pekrun & Marsh, 2022).

Beginning in the 2012 edition of the Educational Psychology Handbook, Kaplan et al. (2012) argued for a complex dynamic systems (CDS) perspective on motivation, introducing CDS concepts to many scholars in motivation. The CDS perspective provided language for motivation scholars to distinguish between models that are complicated, with many parts, from those that are complex (Kaplan et al., 2012). The CDS approach proposed by this team rests on four central tenets of CS: (1) motivational systems are characterized by interactions among systems elements that behave in non-linear ways; (2) the dynamic interactions among the elements of the motivational system, such as beliefs and values, contribute to self-organized, emergent macro level behavioral patterns; (3) motivational states can settle into patterns of repeatable behavior that are called attractor states and the range of possible states are constrained by external contextual forces and forces within the system that set control parameters around motivational states; and (4) motivational systems are hierarchical in nature and even though constructs and forms of motivation may be different at distinct levels of analyses, the system is recognizable through similarities in behavior across the levels. These guiding principles set the stage for the development of a theoretical model called the dynamic systems model of role identity (DSMRI). The DSMRI is one of the first motivational models that has been articulated in educational psychology that originated from CDS framing and has yielded empirical research relying on CDS models (Garner & Kaplan, 2019; Gunersel et al., 2016; Kaplan & Garner, 2020; Kaplan et al., 2019).

Despite the attention to complexity thinking in motivation, empirical research that explicitly adopts a CS perspective and continues that approach through design, method, and analyses is in early stages. Dynamic processes underlying students’ situation-specific motivation from a situated expectancy-value framework were recently investigated using psychometric network modeling to reveal that motivational constructs were related to one another in different ways in different learning situations and that these relations varied among students (Beymer et al., 2022). Geerling et al. (2020) drew upon a dynamical systems analytic approach of time series data collected via event contingent experience sampled questionnaires to study how interest and confusion changed together over the course of a semester in a computer science course in relation to a utility value intervention. Using multilevel modeling of difference scores of both interest and confusion, the researchers investigated the unique associations between interest and confusion over time to reveal that males and females exposed to the intervention differed not in how much interest or confusion they experienced, but in how closely coupled those experiences were over the course of the semester. Researchers investigating the complex motivational processes underlying teacher identity formation used qualitative methods to describe how teachers integrate personal (e.g., beliefs, goals) and contextual sources of information about their teacher role identities (Garner & Kaplan, 2019; Gunersel et al., 2016; Hathcock et al., 2020). The authors use CDS to identify how the realm of possible actions and role identity configurations are limited by environmental parameters, such as constraints and affordances offered by professional development opportunities.


Engagement

Researchers studying student engagement offered early examples of theories and models that utilized the architecture of CS to describe the embedded nature of student engagement. For example, the 2012 Handbook of Student Engagement has seven chapters that describe the multilevel structure of systems in which engagement occurs (Christenson et al., 2012). Lawson and Lawson (2014) also offer a social-ecological view of student engagement that explicates the importance of attending to how different social spheres or contexts in which students operate influence engagement in other contexts. And, more recently, Skinner et al. (2022) focus on the dynamic processes among context, person, time, action, and outcomes that occur within a complex social ecology to describe their motivational model of student engagement.

Engagement researchers have also been at the forefront in highlighting ontological distinctions in how engagement may be conceptualized at different levels of analyses, such as the individual and collaborative levels (Hilpert & Marchand, 2020; Järvelä et al., 2016; Ricca et al., 2020; Ryu & Lombardi, 2015), and measured at different grain sizes, or units of analysis (Schmidt et al., 2018; Sinatra et al., 2015; Symonds et al., 2019). For example, Ramirez-Arellano (2019) demonstrated that when individual engagement with an LMS is gathered and modeled as a collective network, fractality emerges, suggesting a distinct ontological network. These findings represent an important development toward CS framing and empirical research, as engagement may be defined differently at increasingly macro-levels (Sinatra et al., 2015; Symonds et al., 2019) and depending on the demand characteristics of the context at each level (Hilpert & Marchand, 2020; Järvelä et al., 2016; Shernoff et al., 2016; Symonds et al., 2019). Further, engagement scholars are now considering the collective effects of contextual elements on the development of individual student engagement (Skinner et al., 2022). Such a perspective illustrates how the collection of elements at any one level can act as a supra-or-sub system for a focal system at a particular level of analysis. Attempting to operationalize or capture the emergent properties of interacting contexts (i.e., mesosystems) may very well yield new measurement and analytic approaches. Charting how dynamic engagement micro-processes (i.e., within a task), lead to the emergence of macro-level forms of engagement (i.e., more stable engagement dispositions), which are shaped by individual contexts, that themselves interact to form a collective macro-level of context, requires measurement of different units of analysis that correspond to different temporal planes (Symonds et al., 2019).

Recent empirical research on student engagement illustrates these theoretical advances and demonstrates innovative methodological approaches that are CS aligned. For example, Ryu (2020) combined critical discourse analysis (CDA) with social network analysis (SNA) to study dynamic interactions within multilayered, multisite contexts. Ryu provides a case study example of student engagement in scientific argumentation, showing that student engagement in a group task developed over time through the multilevel alignment of individual and group goals, promoted by social discourse and agency development. This combined methodological approach elegantly showcased how both classroom and cultural resources worked in tandem during learning, as well as how social interaction outside of the classroom yielded benefits of increased participation and agency during classroom instruction. Using a mixed methods approach, Bae and Lai (2019) investigated student engagement in relation to opportunities to participate in science learning from an ecological systems perspective. Their research provides an example of the use of traditional methods in educational psychology to treat individual engagement as a multilevel, dynamic phenomena. Quantitative findings revealed contributions to engagement from school and personal factors and interactions among the levels; whereas findings from the qualitative strand unpacked the dynamic social processes that took place within different relational learning opportunities (groups, peers, and teacher) to explain their quantitative results. In another example, Gray et al. (2020) developed a study that measured engagement at different grain sizes (Sinatra et al., 2015) and from multiple reporters to describe how teacher attunement to student needs and provision of instructional and curricular opportunities for communal learning contributed to student engagement. The authors chose methods and analytic techniques, such as the use of state-space grids to depict patterns of instructional opportunities and engagement over time that allowed for a CS interpretation of the data.


Emotion

Educational psychological research on emotion that touches on complexity has advanced the socially situated and contextually constrained nature of emotional experience (Pekrun & Marsh, 2022). Educational psychologists have highlighted the adaptive functions of emotions in classroom learning and teaching, indicating that the organization of emotional response may function differently depending on contextual demands (Linnenbrink-Garcia, 2022). Dominant theories of academic emotions in educational psychology (Linnenbrink, 2007; Pekrun et al., 2007) purport dynamic interactions among distinct intrapersonal emotional dimensions that are influenced by perceptions of interpersonal relations and contextual forces, with some models operationalized specifically around CS principles (Moeller et al., 2022; Op’t Eynde & Turner, 2006).

Recent work has blended the architectural and behavioral aspects of CS. Schutz (2014) advanced an ecological dynamic systems perspective (Schutz et al., 2010) on teacher emotions. His work and that of his colleagues suggests that the experience, expression, and interpretation of teacher emotional episodes are the emergent outcome of interactions among individual belief systems, school and classroom contextual features and relations, and the pressures of the social historical context. The ecological dynamic systems view emphasizes the transactional nature of meaning making among different levels of the emotion system. These transactions look different from moment-to-moment, but also across broader time scales, such as individual career points or social historical frames (e.g., across political and social milieus) (Schutz et al., 2020). Qualitative and mixed methods are clear ways to investigate the meaning that is assigned to the intersections among the different systems levels. Rather than stripping individual characteristics, such as economic status, race/ethnicity, or gender from the analyses of emotion, Schutz et al. (2020) encourage methods that afford a deep understanding of how these characteristics intersect with relational, classroom, and broader social-historical contexts to guide the expression and valuation of emotions.

A collection of work operating at the confluence of academic motivation and emotion demonstrates the potential for theoretical advancement through the use of complexity-grounded methods (Dietrich et al., 2022; Pekrun & Marsh, 2022). Using a variety of analytic approaches applied to intensive longitudinal data derived from momentary assessments, researchers have found evidence for dynamic underpinnings of emergent motivational and emotional states (e.g, Moeller et al., 2022; Tamura et al., 2022), offering a compelling example of how a theoretical premise, in this case situated motivation and emotion, can be tested, developed, refined, and revised through innovative methods that align with theory.


Self-Regulated Learning

At the heart of self-regulated learning (SRL) is the dynamic relationships among cognitive processes that enable learners to transform their mental abilities into academic performance skills (Ben-Eliyahu & Bernacki, 2015). Although there are a variety of approaches, SRL models typically organize self-regulation into a loosely connected phasic cycles that include some combination of forethought, performance, and reflection (e.g., Winne & Hadwin, 1998), all governed by meta-cognitive subfunctions. Integrated into the broader phases are cognitive, motivational, and behavioral elements that provide more finely grained characterizations of each phase (Ben-Eliyahu & Linnenbrink-Garcia, 2015). Context, particularly the features of computer based and technologically mediated learning environments, is often studied as a salient feature of SRL research (Azevedo et al., 2018). The nested nature of SRL processes, subprocesses nested within phases nested within context, maps onto the architecture of a complex system and related ecological models (Ben-Eliyahu & Bernacki, 2015).

Ben-Eliyahu and Bernacki (2015) describe the complexities of three key features of SRL frameworks: contextual factors, contingencies, and dynamic relations. Contextual factors are the features of the learning environment and the interaction between the learning and environmental features. Contingencies are instances where events occur in proximity to each other in a given context in sequential/temporal order. Dynamic relations are when two or more SRL processes influence one another in a reciprocal fashion. These aspects of SRL help to define the loosely connected set phases that describe the internalization of skills. These concepts have also led to examination of SRL with greater specificity and the use of multiple methods. Ben-Eliyahu and Bernacki (2015) specify time bands for SRL research that is firmly rooted in CS literature in the natural sciences. They call up Newell’s (1992) concept that human thought can be separated out into three bands, the cognitive, the rationale, and the social, each with different time scales for change which describe their hierarchical nature of complexity and provide guidance for between and within level change. The iSRL framework and the principles that describe it (e.g., context, contingencies, and dynamic relations) align with the architecture and behavior of CS. Garner and Russell (2016) also found evidence that SRL demonstrated self-organizing properties consistent with a dynamical complex system through their application of orbital decomposition analyses to visual attention data.


Collaborative Learning

Collaborative learning is a rich area of study in educational psychology with an explicit complex system bent. The study of how solutions emerge from collaborative groups or teams is at the center of this area of study, and many researchers have examined the interactive and emergent nature of the process using CS approaches (Arrow et al., 2000; Heinimäki et al., 2021; Hilpert & Husman, 2016; Nussbaum, 2021; Ramos-Villagrasa et al., 2018; Stahl et al., 2006). Computer support collaborative learning (CSCL) is a branch of the learning sciences that examines how people learn together with the help of computers (Stahl et al., 2006), particularly regarding the collaborative construction of problem-solving knowledge. In line with a collaborative approach, CSCL views the collaborative group itself as the unit of analysis. The focus of research is on the emergent, socially constructed, properties of interaction and group cognition. Reimann and Bannert (2018) have extended the CSCL concept to examine collaborative learning in computer-based learning environments, operationalizing group coordination from a CS perspective.

Many collaboration researchers call upon the foundational work by Arrow et al. (2000) examining small groups and teams explicitly as CS, where the self-organizing qualities of the group are described in terms of formation, coordination, and adaptation to problem solving contexts. Their research outlines a theory of small groups as CS that examines the networked relationships among people, tools, and tasks used for evolving collective purposes and goals. In their comprehensive review of CS research of small groups, Ramos-Villagrasa et al. (2018) describe the two primary dimensions of small groups as coordination and group adaptation. These processes have been shown to predict student learning over and above individual level processes, demonstrating the influence of emergent group properties on student engagement (Hilpert et al., 2017). Such ideas extend to investigating the interrelated nature of individual and group action during problem solving and argumentation (Haataja et al., 2022; Nussbaum, 2021). Similarly, researchers in self-regulated learning (SRL) have included the group level of analysis as a focus of research. In an approach described as socially shared self-regulated learning (SSRL), researchers have described individual and group levels of analysis, where the group level is described as shared regulation of group activities. Recent work has described the dynamic and cyclical nature of shared regulation as a complex process with reciprocity of relationship across individual regulation, co-regulation, and shared-regulation (Järvelä et al., 2019; Malmberg et al., 2022).


Teacher Student Relationships

Similar to collaborative learning, knowledge building within classrooms is a self-organizing, creative process that takes shape around student activity with ideas (Scardamalia & Bereiter, 2005). The goal of the teacher is to facilitate a self-organizing process, where students cannot settle prematurely with an idea and continue to get better. Scardamalia and Bereiter (2005) describe the collective advancement toward improved understanding and creativity as essentially the whole educational challenge and central to a modern understanding of educational psychology. This type of systems thinking encourages researchers to examine classroom processes in terms of mutual and reciprocal adaptation of students and teachers. To this end, researchers have developed methods and techniques for examining classroom interactions between teachers and students at multiple time scales (Hollenstein, 2013; Pennings & Hollenstein, 2020). Generally speaking, these techniques operationalize time as a nested dimension, for example second-to-second time scale, from hour-to-hour time-scale, and month-to-month time-scale (Pennings & Mainhard, 2016). Using techniques such as state space analysis, researchers analyzed how teacher-student interactions unfold within and between time scales. The unit of analysis is the relationship between teachers and students, or the activity level. In one example, Pennings and Hollenstein (2020) found that moment-to-moment teacher behavior was related to student perceptions of the teacher’s interpersonal style, demonstrating how dynamical classroom microprocesses are shaped by teacher practices. Using similar methods, Turner and Christensen (2020) observed teacher student interaction over 3 years, showing the development of different teacher-student systems and optimal and nonoptimal patterns for student engagement.



Complex Systems Research Methods

Recognizing the emerging conceptual grounding of educational psychological research in complexity models and ideas, Hilpert and Marchand (2018) asked the field to consider the alignment between method and theory. The adoption of CS models and methods requires an epistemological repositioning of research in educational psychology, where research designs are focused on specific understanding of phenomena in context (Hilpert & Marchand, 2018; Sanbonmatsu & Johston, 2019). The dynamical evidence from CS research suggests that phenomena are influenced across time and between levels, thus the field should embrace multiple methods and forms of inquiry that account for these characteristics and that are attuned to the self-organizing and emergent characteristics of learning and interaction. Researchers need to address questions of what to look at, where, and how often to be able to make inferences and draw conclusions about complex dynamic processes. Making these determinations is referred to as “bounding’’ the complex system for modeling (Marchand & Hilpert, 2018). In terms of what to look at, Bunge (2000) describes systems as being composed of people, objects, texts, and tools. In terms of where to look, the hallmark of CS approaches is examining stability and change within a system (Koopmans, 2020). Systems are often modeled as networked or nested models, as the characteristics of these models produce evidence that most closely resembles a complex system because they contain time scaled interdependencies. The factors that lead to stability and change within a system, or the nature of the change pattern within a system, are of particular interest (Molenaar et al., 2009). Data collection methods that can evidence intensive changes in system elements over time, the relationships between systems elements, or the changing relationships between system elements over time are particularly valuable (Dietrich et al., 2022). Referred to as time intensive data, relationship intensive data, or time-relationship intensive data, respectively, these forms of data (both qualitative and quantitative) are best suited to draw conclusions about bounded nested/networked systems (Hilpert & Marchand, 2018).

Mixed Methods

Mixed methods are particularly well suited for addressing research grounded in CS (Koopmans, 2017). When coupled with critical perspectives, mixed methods frameworks may be particularly powerful for addressing complex phenomena in educational psychology that are rooted in social inequities and racial power structures (DeCuir-Gunby, 2020). An emerging formulation of mixed methods, multilevel mixed methods (Headley & Plano Clark, 2020; McCrudden & Marchand, 2020; Poth, 2018) has been proposed to explicitly address complexities. Headley and Plano Clark’s (2020) definition of multilevel mixed methods draw heavily on CS concepts. A researcher uses a multilevel mixed methods design when they investigate two or more levels of a nested system and reciprocal processes that span levels. Using qualitative and quantitative strands that operate at different levels of the system and integration techniques, researchers generate inferences about systems processes and behavior that could not be gleaned from a single method. For example, a study about student belonging at school among female immigrant students of color may gather repeated qualitative interview data at the student level to describe student intersectional experiences forming relationships and learning classroom norms. Quantitative short-term longitudinal survey data from school administrators ranking inclusivity of school policy and administrator attitudes toward immigrant students and their families could be used to track changes over time that might influence salient intersectional lived experiences. Findings from these strands could be integrated using narrative to draw meta-inferences about how the broader school system and social-political climate acts to create conditions that lead to differential school experiences for students, and subsequently, contributes to a sense of belonging or alienation.


Quantitative Methods

Quantitative research methods are also a critical component of CS methodologies. Bar-Yam (2003) lumps CS quantitative methods into two primary categories: simulation-based techniques and equation-based techniques. Simulation based techniques are less widely used in educational psychology and are not often taught in graduate programs. With CS research, agent-based modeling is the most widely used to simulate systems (Wilensky & Jacobson, 2014), where netlogo, a multiagent programmable modeling environment, has been used in a handful of studies to model education policy as well as theories of development (Jacobson, 2020 Wilensky & Rand, 2015). Equation based modeling techniques have been more readily adopted in educational psychology (Hilpert & Marchand, 2018), and typically encompass nonlinear modeling techniques. These include various forms of time series analysis (e.g., recurrence quantification analysis, orbital decomposition) and network analysis (e.g., exponential random graph modeling), as well as other forms of graphical modeling such as the use of state space grids. Several existing resources provide coverage of various analytic techniques available (Hilpert & Marchand, 2018; Jacobson et al., 2019; Koopmans, 2020).


Qualitative Methods

Qualitative inquiry has been a fruitful source of information about CS, particularly when investigating how actors (e.g., students, teachers) experiences are shaped by transactions with multiple elements of the nested systems in which they are embedded. A case study is a commonly applied design in studies of complexity in real-world educational psychological phenomena. One aspect of case study that works so well with CS research is the expectation that the researcher binds the case in both time and context. In this way, scholars define the system and then leverage interviews and observations to identify and describe the interactions of the individual within different levels of the system and how these change over time (Garner & Kaplan, 2019; Hong & Cross, 2020) to influence the meaning the individual assigns to their experiences. Researchers have also focused on textual and observational artifacts of learning activities and environments as a history of an event or learning episode, applying discourse analyses to investigate interdependencies among individual and group collaboration levels (e.g., Vogler et al., 2017). Phenomenological approaches are also relevant to CS research, particularly when scholars are interested in understanding the various pathways that lead to distinct permutations of emergent educational psychological phenomenon. For example, interpretations of specific emotional events or episodes can contribute to the emerging identities and beliefs of in-service teachers (Nichols et al., 2017). Similarly, but drawing upon retrospective sources, retrodictive qualitative modeling (Dörnyei, 2014) starts with the emerging systems outcome or prototype, for example, a struggling learner, and uses qualitative methods to identify the salient components of the system and dynamic signatures, which are then interpreted to understand patterns associated with particular system outcomes or states. When timescales and within-person dynamics are the focus of the inquiry process, such as how momentary episodic aspects of experience interact with more stable conceptualizations of the self and how the various components of the self-intersect over time in response to contextual parameters and social conditions, researchers can richly describe the individual as a complex system that adapts to contextual pressures and experiences periods of stability and change in personal development.



New Directions for the Field and Practice: Challenges and Opportunities

The synthesis of emerging areas in educational psychology for CS research mentioned earlier in the chapter and the way that CS is rising among existing theories and models have intriguing implications for the future of educational psychology. At the forefront, we believe CS approaches have strong promise for the authentic integration of diversity, inclusion, equity, and justice into our work. The review also suggests that embracing a CS ontology requires an examination of the epistemological assumptions about research, including research design, the desire for replication, and integration of timescales and multiple levels of analysis. The following sections address new directions and related challenges, where appropriate.

Complex Systems Approaches to Diversity, Inclusion, Equity, and Justice

What the dynamical mathematics of CS makes abundantly clear is that nothing happens independently of history, context, and culture. Moment to moment microinteractions are influenced by phenomena at macro time scales (including historical ones). This means that broader cultural experiences are always already shaping our learning and development – and the quantitative and qualitative data we collect to study it. We urge researchers to continue to consider how CS models and approaches can serve as viable and important frameworks for investigating the experiences of students and educators with diverse backgrounds (Zusho & King, 2024). Rather than looking for group differences and using traditional methods to highlight differences, CS-grounded research focuses on the multiply influenced nature of phenomena, and how patterns in systems behavior respond to internal and contextual demands. CS research provides an opportunity to investigate how activity patterns within and between members of different groups with differing ideas and perspectives produce emergent recurring states that are more or less optimal, and how the definition of optimal depends on the immediate context-person relation and the broader social historical context. CS assumptions do not require homogeneity within groups to be able to identify similar outcomes, nor does it require conformity to existing components (i.e., constructs) in educational psychology. The explicit focus on the architecture and behavior of systems, and embracing advanced mixed methods research designs and multiple forms of inquiry, may lead to new understandings about diversity, equity, inclusion, and justice that were previously less-emphasized as important in educational psychology. We believe that CS methods can complement emerging work on equity by providing tools and frameworks that honor the complexity of human experiences and adequately represent the simultaneous upward and downward pressure on individuals across multiple levels and time scales. CS research in many ways reflects the characteristics of inquiry needed that are noted in recent special issues in educational psychology (Matthews & Lopez, 2019; Zusho & Kumar, 2018).


New Directions for Research Design

To support a more comprehensive understanding of complex interactions, researchers must assume a malleable stance toward inquiry worldviews. Commentary in support of expanded forms of inquiry has arisen throughout educational psychology (Gill, 2021; Linnenbrink-Garcia, 2022; Matthews & Lopez, 2020; McCrudden & Rapp, 2024; Meyer & Schutz, 2020; Nolen, 2020, 2024; Pekrun & Marsh, 2022). Our review of CS in educational psychology shows considerable progress toward accepting more flexible ontological, epistemological, and methodological approaches to research. Progress can be catalyzed by continued research and graduate student training focused on advances in research design and data analysis. Standard research methods and statistics courses taught in educational psychology programs do not prepare emerging scholars for framing research studies in a way that is commensurate with CS assumptions. The CS studies included in this chapter, regardless of the method and analytic technique used, nearly all include research questions that are multilevel/multi-time scaled in nature, integrative across levels, and address stability and change. These types of questions require advanced data collection elements, such as intensive repeated assessment in naturalistic situations, to adequately answer them. While rich data is afforded through advances in technology (e.g., behaviors in online environments, text data from chats and discussions, biometric data, eye tracking), and many scholars are exploring the analyses of these data, graduate training in psychology does not routinely provide training in analytic tools (e.g. state space grids, network models, nonlinear time-series analysis) required to analyze such data. Nor is training often provided for simulation-based approaches such as agent-based modeling. Mixed and qualitative methods courses are often limited or considered as electives. Furthermore, more work is needed to understand how subjective, experiential data can be adequately used to describe CS models, particularly with regard to time scaling. The process of conducting CS research in real-world contexts can help to develop more robust designs, standards for what counts as rigor in CS research, and expanded measurement and analytic techniques.


Replication and Interventions

The interaction-dominant nature of CS and their unavoidable implications for replication of specific results across participant samples and contexts, requires some soul searching on behalf of researchers, particularly with regard to the influence of our historical desire for methodological purity in measurement and analysis within the current dominant approaches to research. The preferred method in psychology is to measure responses as if they were independent, identically distributed, and invariant from measurement to measurement. However, the mathematical realities of context specific research in the psychological sciences suggests these are often untenable assumptions, and replicated findings are rare in educational psychology (Plucker & Makle, 2021). Not only does this require us to question the theoretical premises that prompt the optimal methodological conditions that could achieve such a task, but also the degree to which we should expect to achieve reproducible results under such conditions each and every time we come close to creating them. Linear statistics are useful, but we must also struggle with the notion that researchers may be seeking replications in measurements where replication failure may be baked into the inability for human behavior to conform to independent and identically distributed assumptions; rather, we might more positively recognize it as context-sensitivity that should be credited to human adaptivity (Wallot & Stephen-Kelty, 2018). There are no good answers here, as the presence of interaction dominance not only necessitates an underlying emergent process that defies replication, but also suggests a loosely assembled architecture that diminishes the presence of stable latent constructs. Meaning that both the desire for the process of replication, and the very thing that we hope to replicate, are both in question. Continued efforts toward replication and evidence for generalizability across context are important to educational psychology for many reasons (Plucker & Makel, 2021), but alternative ways forward certainly include the use of different types of statistical models and more integrated research designs. Further, intensive data can allow us to observe the unfolding organization and reorganization of psychological systems, as well as to experiment with continuous manipulation of and continuous effects on qualitative change in systems. However, expanded use of intensive designs does not circumvent the fact that the time dependent nature of interaction-dominant dynamics implies limited generalizability from an experimental paradigm that we have come to rely on as the bread and butter of our research epistemology.


Better Integration of Timescales in Research

Questions about stability and change that have surfaced in recent years in work by educational psychologists exist at multiple touch points throughout the research process. These include questions about stability in measurement over time and across groups; within-person change in constructs; correspondence among units of analyses (e.g., micro, group) over time; and factors that constrain or predict change at different levels of analyses. Although education psychology literature, particularly those studies addressing development and intervention, have addressed these questions in various ways over the years, the majority of studies assume linear patterns of change, assume stability in processes underlying change, and assume that there is an uninterrupted process between measurement points. However, these assumptions are often poorly aligned with contextually bound, dynamic phenomena that educational psychologists study in real-world environments. When multiple timescales over which a system develops are clearly defined, when data are collected at those timescales, and when data are analyzed without collapsing time into aggregate variables, research has shown that different conclusions can be drawn about educational phenomena, for example about the stability of self-concept or motivation and how it responds to contextual conditions (Neubauer et al., 2022; Sideridis & Stamovlasis, 2016; Wong et al., 2016). We encourage the field to frame research questions with timescales in mind and to explicitly map different timescales onto their constructs. Complexity approaches offer language and method for fore-fronting questions of stability and change, but also, for allowing for different patterns of stability and change to exist depending on timescale definitions. This opens up many possibilities for theory and conceptualization of research.



Conclusion

Educational psychology is on the cutting edge of discoveries about the dynamic and contextualized nature of teaching and learning phenomena. Writing this chapter illustrated to us how new ideas in a field take hold, and how those ideas may at first seem diffuse and disorganized until they coalesce around a core set of tenets. We have emphasized that the architecture of CS maintains special fidelity to educational phenomena. Continued advances in research methodology and analytic techniques can lead to improved theories that give primacy to the basic premise that humans are CS interacting with complex environments, contributing to a deeper understanding of the ways that education shapes our lives.

Adopting ontological and epistemological assumptions of CS architecture requires that research methods consider that data collected in the present have been influenced by social, contextual, and historical factors. Dynamical evidence from CS research points to the need for expanded use of mixed and qualitative methods and diverse modes of inquiry to adequately characterize the dynamics of educational phenomena, particularly those focused on issues such as diversity, equity, and inclusion that are multiply influenced and deeply rooted in culture and context. Integration of research methods that allow for mixing different data types over time and across levels can lead to successful exploration of complex educational phenomena.
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Introduction

The American Psychological Association (APA) has been transforming in the past few decades to include among its priorities advocacy and societal impact. In a 125-year commemorative issue of the American Psychologist, Garrison et al. (2017, p. 738) signaled this work when they wrote that APA is about the “application of scientific knowledge in the interests of human welfare” and the role of psychology is to “take an active position on any public policy or issue which jeopardizes these fundamental scientific and professional goals.” Two years later, the organization adopted a new strategic plan, with input from over 10,000 members (APA, 2019), that centered the goals of impacting the citizenry and fostering “A strong, diverse, and unified psychology that enhances knowledge and improves the human condition.”1 Importantly, as APA worked toward having more strategic impact on policy and the human condition, the sub field of educational psychology has remained largely stagnant. It is time for educational psychology to transform to include science that has the purpose of improving the human condition through its influence on educational policies and practices.

The goal of this chapter is to provide a roadmap for why and how the field of educational psychology should adopt goals of making educational psychology research more relevant and impactful. We should heed the advice of AERA past-president Jeannie Oakes, who asserted in her 2016 AERA presidential address, that “for [education] research to matter, that is, to better society and schools, it must escape the ivory tower and engage in the public sphere” (Oakes, 2017, p. 91). In this chapter, I propose that educational psychological research can impact our society and schools through research designed to study, inform, and describe education policy in practice. I invite educational psychologists to become more strategically aligned with these purposes through policy-engaged educational psychological scholarship that is designed to inform and impact the public sphere.


Chapter Overview

This chapter is organized into four major sections. I start with the question of why educational psychology research has largely ignored education policy. Next, I discuss why I consider this a problem and why we as a field should consider educational policy in our work. In the third section, I describe strategies for how we might do policy-engaged research, including a case study example to illustrate the approach. Lastly, I describe strategies for how we might disseminate that work. Producing policy-oriented educational psychology research is only the first step; we must also find ways to translate and disseminate that work for different audiences.

Why Has Educational Psychology Largely Ignored Educational Policy?

The field of educational psychology has largely ignored education policy in the work. A review of the table of contents from the first three Handbooks of Educational Psychology reveals a discipline concerned with familiar topics such as teaching, motivation, learning, and methods. Importantly, by the third Handbook, there is a noticeable shift in the coverage of these “traditional” areas, expanding to include greater concern for the cultural diversity of learners, advancing technologies, and the role of learning contexts (Corno & Anderman, 2016). These are important advances that move the field forward, offering research with more relevancy to the practitioners we hope to inform. However, although several individual educational psychologists do work that explicitly focuses on education policy (e.g., Berliner, 2008; 2013; Marsh et al., 2016; Marx, 2000; McCaslin et al., 2006; Nichols & Castro-Villarreal, 2016; Ruzek et al., 2014; Schraw, 2010; Slavin, 2020; Wigfield & Wentzel, 2007), our field does not seem to consider educational policy as part of its purview. As a discipline with over a century of empirical and theoretical contributions to the study of teaching and learning across content areas, age ranges, and contexts, there remains a lack of systematic or intentional effort to apply principles of educational psychology to education policy.

There are several reasons why education policy has been (and continues to be) relatively absent from our efforts over time. In the next section, I suggest six of these reasons: (a) the field is evolving and lacks a unifying identity that might direct our efforts toward policy, (b) policy is seen as largely irrelevant to the work we do, (c) policy initiatives historically value only a narrow type of research (e.g., randomized control trials), (d) there is a lack of precedent, training, and/or publishing pathways, (e) there is concern that policy work conflicts with goals of research objectivity, and (f) there is overall skepticism that science makes a difference in policy. Whereas this list is neither exhaustive nor representative of everyone in the field, it reflects my perceptions of salient and persistent obstacles while pursuing this work during the past two decades.


Disciplinary Diversity Hinders a Consensual Emphasis on Relevance to Policy

The field of educational psychology is diverse and evolving. It includes scholarship across a wide range of topics, pursued through different methodologies, and guided by different purposes (Alexander & Winne, 2006; Berliner & Calfee, 1996; Corno & Anderman, 2016). The sheer breadth and scope of this work are daunting, making it difficult to draw clear boundaries around what constitutes educational psychology research. This variation also makes it difficult to characterize the field according to any type of coherent or unified identity (Alexander et al., 2012). A lack of cohesive or coherent identity makes it difficult to stay relevant, both in terms of applicability for practitioners as well as for recruiting new scholars seeking purpose and impact with their work.

Our field is also evolving as it grapples with how to address two inherent tensions. First, educational psychology faces an ongoing (and unresolved) tension over what constitutes “meaningful” educational psychological science (Berliner, 1993, 2006a, 2006b). On one hand, educational psychologists have engaged in a tradition of laboratory research in which conditions are controlled for the purpose of generating universal laws of human behavior (e.g., Thorndike’s legacy, see Mayer, 2003). On the other hand, there are those engaged in a more humanistic/naturalistic approach to the study of education, using authentic classroom settings serving diverse students to study processes and outcomes (e.g., James, Hall, and Dewey’s legacy, see Berliner, 1996; 2008; Corno & Anderman, 2016; DeCuir-Gunby & Schutz, 2014; Nasir et al., 2016; Penuel & Frank, 2016; Turner, 2010). These scholars argue we should employ methods that foreground the role of context in our work, producing data that are more relevant to practitioners (Corno & Anderman, 2016).

A second and related issue is our long-standing struggle with the “most appropriate relationship to practice” (Calfee, 2006, p. 30). For decades, our field has been dominated by science steeped in quantitative traditions, with researchers seeking universal laws for human behavior (Berliner, 2006b; Jaeger & Bond, 1996). This work offered a great deal to the advancement of our theories, but insufficient contributions to educators’ day-to-day practices. As our field evolves, we find that more researchers are paying special attention to issues of teacher practice, learning context and student diversity in their work (Corno & Anderman, 2016; Perry et al., 2006a; Zusho & Kumar, 2018). Still, these shifts do not yet define our discipline, and what we are left with is a robust yet diverse body of science whose relevance to practice and policy is hard to define:


The profession, or discipline, or collective—however we characterize ourselves—clearly needs to continue the work of defining itself. The question is not whether we are doing important work: the evidence seems clear that we are. The challenge—partly substance and partly public relations—is to assemble the diverse accomplishments into a coherent and convincing portrait.

(Calfee, 2006, p. 33)



What I propose in this chapter is a purpose around which our field might aim to converge—that of impacting the public sphere through strategic application and extension of our theories and empirical research to questions of education policy, and by extension to educational practice.


Educational Psychologists See Policy as Irrelevant to Their Research

Educational psychologists have not seen the relevancy of their work to education policy, partly because education policies do not constitute the core of what we study. Educational psychology is a field devoted to understanding the complexities of teaching and learning. Traditionally, we have approached understanding teaching and learning phenomena by foregrounding individual differences over contextual affordances. While this is changing, and more scholars are starting to look at the roles of context and of the rapid expansion of learner diversity with possible implications to policy (e.g., DeCuir-Gunby, 2024; Gray et al., 2018; Marchand & Hilpert, 2024; White et al., 2019), this research is nascent, and the role of context in teaching and learning is still largely relegated to the background. Bringing education policy to the foreground could extend our science to the intersection of contexts defined by policy mandates with teaching and learning processes and outcomes.


Narrow View of Research Methodologies Relevant to Policy Research

Policymakers have increasingly embraced the role of science in their decision-making—a trend that gained significant momentum under the No Child Left Behind act of 2002 and continued under the Obama administration that advocated widely for the use of evidence in policy-setting initiatives (Haskins & Margolis, 2014). It is possible that the narrowness of the type of research sought by these evidence-based reform initiatives (Slavin, 2020) may have kept educational psychologists away. Although research by and for educational psychologists employ research programs that meet the qualifications of evidence-based reform (Morris et al., 2000; Slavin & Madden, 2013), many among us do not engage in this type of work, preferring an assortment of qualitative, quantitative, and mixed methods designs that cater to theory building, theory testing, and/or for exploratory/descriptive purposes. Thus, in addition to the nature of issues studied that may not seem relevant to questions of policy, educational psychologists might perceive that their preferred methodologies are not relevant for policymaking (Lorion et al., 1996).


Precedent, Training, and Publishing

There is little incentive, training, or support for educational psychologists to study and publish research about education policy. Traditional educational psychology programs rarely include policy coursework and many of our primary publishing outlets (Journal of Educational Psychology, Contemporary Educational Psychology, Educational Psychologist, Journal of Learning Sciences) do not have a history of publishing work that might focus on education policy questions or topics (see also, Alexander & Winne, 2006; Berliner & Calfee, 1996; Harris et al., 2012; Kaplan, 2015). Although there are exceptions, primarily in the form of journal special issues (e.g., Schraw, 2010; Wigfield & Wentzel, 2007), there is not much precedent for our field to traverse into educational policy spheres. Additionally, tenure and promotion criteria in educational psychology do not reward the efforts and timelines that might have an impact on policy, such as the production of briefs, or on-the-ground relationship building necessary for pursuing policy-oriented research. The inclusion of this chapter in the Handbook suggests the growing recognition of the value of policy in our work and reflects an incremental step toward inclusion of policy-related scholarship and products in training and in criteria for promotion.


The Perception That Advocacy Conflicts With Scientific Objectivity

Some researchers are hesitant to engage in policy research because of the perception that it may appear as advocacy. Even though well-designed research is relatively immune to these perceptions, many times our underlying beliefs and values about issues that align with research goals invite questions about credibility and bias (Grisso & Steinberg, 2005). Researchers trained to search for truth “even if that truth is undesired, inconvenient, unpalatable, or challenging to one’s personal or the public’s beliefs or goals” (Ferguson, 2015, p, 533) are often hesitant to engage in work that might compromise (even in appearance) the credibility of their work. Although a legitimate concern, it is also the case that sound decisions about policy and practice require data. Through rigorous application of our methods, our science can provide highly meaningful and useful information to stakeholders for making good decisions about how schools/classrooms should be run.


Skepticism That Science Makes a Difference in Policy

There is reasonable skepticism regarding the merits of such work making actual impact on educational decision makers. Researchers across many disciplines have provided a wealth of evidence across a range of issues to inform policymakers and yet, decision makers rarely seem to listen or act on the information. For example, we have produced a wealth of data regarding the role of poverty on student achievement and yet many of our education policies continue to discount their effects (e.g., Berliner, 2013; Biddle, 2014; Hanushek et al., 2019). Decades of accountability policy anchored in the use of standardized tests for evaluating schools and teachers is a primary example (Berger, 2017; Darling-Hammond, 2007). As another example, there has been abundant work by educational psychologists, methodologists, teachers, and even policymakers to advance the professional development and reputation of our teachers through the National Board Certification of Teachers program (initiated in 1987 and studied widely since then, Belson & Husted, 2015; Darling-Hammond et al., 2009). However, NBCT standards remain unevenly adopted, with persistently high rates of teacher turnover and growing teacher shortages reflecting ongoing devaluation of and lack of investment into the teaching profession (Carver-Thomas & Darling-Hammond, 2017; Santoro, 2018; Stacey et al., 2022).

Despite these trends, research also suggests hope that science can and does influence policymakers’ thinking about social problems and solutions. For example, Weiss and Weiss (1996) found that legislators value research as much as researchers and see its utility across a broad range of possibilities, including “bringing new ideas to public attention, framing or conceptualizing problems, keeping up with professional developments, finding out what is happening in other states or agencies, legitimating budget allocations, attacking established policies or lobbying for new programs” (pp. 179–180). Similarly, in their study of legislators’ attributions of poverty and subsequent legislative decision making, Crowley et al. (2019) found that bills that referenced psychological research on poverty were 60% more likely to become laws than bills that did not include research.

Berliner (2020) reminds us of various important education policy decisions that have been informed by education research, including the work of psychologists. For example, the famous Brown V. Board of Education in 1954 and the desegregation of schools was won because of psychological science presented by Clark and Clark (1939) that showed how separate schools for Black and White children damaged black children’s self-esteem. The reliance on Value Added Teacher Evaluation systems has been abandoned largely due to the convincing evidence of its unreliability produced by educational psychological researchers and used to argue in lawsuits against the practice (Amrein-Beardsley, 2008; Lavigne & Good, 2019). Educational psychologists have helped shape teacher professional development (Borko, 2004), provided evidence on the efficacy and value of social emotional learning programs adopted by states and districts throughout the US (Durlak et al., 2015), produced work that is the foundation of many of today’s curriculum and instruction standards (Bruner, 1977; Hilton & Pelligrino, 2013; Resnick, 1989), and contributed to the development of items informed by motivation science for international standardized testing systems (e.g., Pekrun, 2006). Our science has power and potential to make a difference.

As reviewed in the next section, in addition to our extant impact, there are at least two additional reasons why we should systematically commit to the application of educational psychology to policy. First, education policy impacts practice. As a field, if we don’t address the relevancy of our work and its implications for practice more urgently and directly, we run the risk of becoming irrelevant (Anderman, 2011). Second, decision makers want and need the science we generate to help make informed decisions about policies they support.



Why Educational Psychologists Should Pay Attention to Education Policy

We should pay attention to education policy because education policies affect educational practices, and our science is perfectly positioned to unpack and inform those connections. One only need to review decades of research and anecdotal accounts about how federal policies mandating high-stakes testing have impacted educational practices and outcomes to see how important education policy is to what happens in school settings. A brief review of this further demonstrates this policy-practice link.

From at least 2002 and the No Child Left Behind act (NCLB) and through the Every Student Succeeds Act (ESSA) of 2015 (Berg-Jacobson, 2016; Loewus, 2017; US Department of Education, 2015a) high stakes testing has been and continues to play a central role in teachers’ and students’ lives (Close et al., 2018). After decades of living with federal and state imposed high-stakes testing, we know that it has transformed educational practices in largely negative ways (Herman & Haertel, 2005; Koretz, 2017; Nichols & Berliner, 2007a; Nichols & Castro-Villarreal, 2016; 2017; Ravitch, 2016). For example, we know that high stakes testing undermines the way teachers teach (Polesel, et al., 2014). Research suggests the pressures to get students to pass tests influences a rote delivery of curricula that is often presented in a disconnected fashion (Au, 2007; Au & Gourd, 2013). High-stakes testing pressures were also found to hinder teachers’ relating to their students (Booher-Jennings, 2005; Nichols & Berliner, 2007a; Nichols & Valenzuela, 2013; Perlstein, 2007) and created conditions ripe for cheating and gaming the educational process (Figlio & Getzler, 2006; Nichols & Berliner, 2007b). The pressures accompanying high-stakes testing have also influenced teachers’ labeling, treating, and instructing special education populations (Figlio & Getzler, 2006; Nichols & Castro-Villarreal, 2016; Pazey et al., 2015) in ways found to be associated with a rise in the number of students referred and identified for special education services (Furney et al., 2003; Harry & Klinger, 2014; U.S. Department of Education, 2015b). And there are numerous examples of the problematic ways by which special education students are treated, isolated, and segregated as a result of the stigma associated with their lower standardized test scores (Collins & Valente, 2010; McDermott et al., 2006; Mintrop & Zane, 2017; Nichols & Berliner, 2007a; Nichols & Castro-Villarreal, 2017; Ravitch, 2016). Lastly, the negative impact of high-stakes testing has been found to be particularly large in schools that serve disproportionately communities already experiencing disadvantages, including poor students, students of color, and students for whom English is a second language, with greater overrepresentation in special education and underrepresentation in gifted education (e.g., Ford, 2016; Menken, 2010; Solórzano, 2008; Wright & Choi, 2006). Thus, research on the high stakes testing reform has demonstrated how this educational policy has significantly and negatively altered the content and delivery of education and students’ experiences with learning.

Despite all we have learned about the effects of high-stakes testing, there is a relative lack of educational psychology research that uses our robust theories to study the on the ground enactment and effects of high-stakes testing practices (some exceptions include: Deci & Ryan, 2016; Markowitz, 2018; Ruzek et al., 2014). Educational psychology research has provided a wealth of information about student motivational processes and the role of psychological constructs such as goal orientations, self-efficacy, self-determination, self-regulation (e.g., Deci et al., 1991; Elliot & Dweck, 2005; Linnenbrink-Garcia & Patall, 2016), and the role of identity and emotions in teaching and learning (Boekaerts & Pekrun, 2016; Kaplan & Flum, 2009; McCaslin, 2009; Schutz, 2014). However, we have underutilized these theories to investigate teachers’ or students’ experiences in high stakes testing classrooms that vary, for example, in test-based pressures: How do teachers vary in providing autonomy-supportive practices when confronted by high or low test-based pressures? How do teachers in high pressure contexts mediate the negative effects of performance-goal oriented messages? There is much we have to offer practitioners by way of studying the many ways motivationally supportive practices are altered, influenced, and/or undermined by test-based policies in different school settings with different types of students. While we continue to collect evidence and argue against the harmful heavy-handed test-based regimes, our research can also help practitioners and policymakers who continue to cope with the effects of this policy understand what practices (feedback, grading, instruction) may alleviate certain negative effects, for whom, and under what circumstances.

Although high-stakes testing has been one of the more salient and pervasive national policies affecting our schools, teachers, and students making it an ideal exemplar for this chapter, it is not the only education policy that merits educational psychological research. There are numerous policies that impact local practices that are created and enacted at state and local levels that could be examined through an educational psychology lens. Scholars need only identify ongoing educational “problems” to find relevant educational policies to interrogate. For example, the consequences of COVID and the return to school will present significant short- and long-term challenges to teachers. States, districts, and schools will no doubt struggle to define appropriate policies for dealing with inevitable problems such as low student engagement/interest, or concern over student attention and learning after the disruption caused by COVID. Scholars could engage with practitioners to utilize educational psychology theories and frameworks (e.g., self-determination theory, identity, self-regulation) to generate (and study) strategies for engaging students or for studying profiles of students who thrive and those who are lost (Engzell et al., 2021). Findings from this work would provide valuable insights to policy makers as they confront COVID and post-COVID challenges. As noted by Richard Snow (1981),


our job is to psychologize about educational problems and issues and not simply to bring psychology to education, as if we were missionaries carrying out the Lord’s work…it is the problems of the field that are the origins of our interest as psychologists…This formulation recognizes both the importance of understanding the problems of the individuals struggling to make schooling successful and the importance of our disciplinary perspective.



Theory building and testing research is important, but more of our work should be organized by relevant problems (in this case framed by national, state, and local policies) in education.

How Policymakers Use Science

Another reason why we should focus more on policy is because we could generate the type of research policymakers would use. Policymakers use research in different ways and for different purposes. For example, some use it for strategic or tactical purposes (Nutley et al., 2007) to support or refute already held beliefs (Lovell & Kalinich, 1992). Others use it in process-oriented ways and consider the design and conduct of research. That is, decision makers learn as much (if not more) from the act of carrying out the study rather than from the findings alone. Thus, even the act of conducting the research can inform policymakers on ways of thinking about problems and solutions and can enhance communication between researchers, policymakers, and practitioners (e.g., Patton, 1997, 1998). Decision makers also consult science for conceptual or instrumental purposes (Nutley et al., 2007; Webber, 1986), drawing on the work for insights, ideas, and enlightenment on the basic problems at hand (Albaek, 1995; Hemsley-Brown & Sharp, 2003). And, of course, there are those who use it for instrumental purposes to inform actual decision-making and craft and pass legislation.

Research suggests that policymakers are most likely to use research for conceptual purposes—to get information about problems or situations (Weiss & Weiss, 1996). In one review of health policy makers’ use of research, 60% of respondents reported conceptual use of research and 40% reported instrumental use. Results from an interview study with legislators from two states, found similar outcomes. Bogenschneider et al. (2019) found that the four most popular ways of policymakers’ use of research include: (a) to persuade others of one’s view or to counter an anticipated counter argument (strategic), (b) to increase knowledge on a complex issue (i.e., conceptual), (c) to design good legislation and to avoid crafting bad legislation (instrumental), and (d) to define problems and raise awareness (conceptual). Importantly, policymakers don’t just want to know “what works” but also want to know how to think about problems and solutions. Thus, engaging in policy-oriented research yields vital information to help policymakers think about the parameters and consequences of their decision-making.



Policy-Engaged Scholarship: How We Do the Work

Policy-engaged scholarship is research crafted to study the design, enactment, and outcomes of educational policies through the lens of educational psychology constructs, theories, or ideas. I refer to this endeavor as “engagement” to connote the active and intentional commitment to pursue these goals either in a single study or across a program of research. I propose this framework with three interrelated benefits in mind. First, policy-engaged educational psychology research will offer unique insights into educational policies and their effects that are distinct from what we learn from other disciplinary lenses examining the same issues. Second, policy-engaged educational psychology research will contribute to more ecologically valid educational psychology theories. Third, policy-engaged educational psychology research will offer more meaningful and practical insights for educational practitioners. In this section, I focus on how educational psychologists may engage in such research. I first define what I mean by education policy. Then I provide a general outline and example of how to conduct policy-engaged research. Next, I offer an organizing framework of two primary purposes for policy-engaged research along with illustrative examples of the work. I end the section with a brief comment on the benefits of collaboration in this work.

Defining Education Policy

It is useful to think about policies as “multi-level, nested phenomena” that include different components or elements. According to Howlett (2018, p. 21),


A typical substantive policy … involves the prior adoption of some very abstract general “aims” or goals, such as, for example, in the cases of criminal justice or education policy, attaining a just society or a prosperous one, along with a set of less abstract “objectives” actually expected to achieve those aims, such as … reducing crime or providing better educational opportunities to members of the public. Further, those objectives themselves must be concretized in a set of specific targets or measures that allow policy resources to be directed towards goal attainment, such as reducing specific types of crimes to specific levels within specified periods of time or, increasing post-secondary educational attendance within some set temporal period.



Thus, policies are complex and involve multiple, embedded layers of both abstract and concrete aims, goals, and objectives (Howlett & Mukherjee, 2018).

Education policies are also complex in design and implementation, and involve multi-level, nested layers of rules, mandates, norms, and expectations that are situated across macro (national/state level), meso (district/school) and micro (classroom, teacher-student interactions) levels of enactment (e.g., Bronfenbrenner, 1992; Horsford et al., 2018; Sykes et al., 2009). In this way, education policies aim to organize contexts in which practitioners function and are subject to analyses according to relevant policy layer(s) of interest. For example, a researcher interested in the effects of a federal special education policy on different states would employ different designs than a researcher who is interested in how local special education policies may influence teachers’ practices in a single elementary school. Both are policy-relevant but designed with different educational policy systems in mind.


Conducting Policy-Engaged Research: Operationalizing the Process

A good way to initiate policy-engaged research is with the identification of some overarching education problem, such as high rates of students dropping out of high school (Lee-St. John et al., 2018), the achievement gap (Hanushek et al., 2019), or high rates of teacher turnover or burnout, especially after COVID (Darling-Hammond & Hyler, 2020). For the purposes of illustration, consider the problem of schools having to deal with high levels of learning “loss” resulting from disruptions caused by COVID-19 across the 2020–2021 school year (Engzell et al., 2021; Kuhfeld et al., 2020). As students return to in-class learning and teachers work to rebuild what was lost/disrupted from the mandatory shutdowns across the US, there will be no doubt policies whose effects we will need sound science to understand (Darling-Hammond & Hyler, 2020). Policy-engaged research starts by identifying a new or ongoing educational problem to study.

A next step includes two interrelated decisions—identifying the relevant policies and defining the overarching purpose of the study. Once a problem is identified, researchers can begin to hone the purpose of the (program of) study by identifying the relevant policy(ies) connected to the education problem. For example, policies associated with learning loss from the COVID-19 shut-down might include differential grading or attendance policies, or policies regarding how well teachers were supported during the transition, how well-prepared teachers are for handling diverse learner needs or technologies. The identification of relevant education policies gives researchers a way to think about the contexts in which practices of interest exist and emerge. For example, researchers could design a study to understand how different grading policies influence student motivation, how teachers made sense of and enacted attendance policies with high or low achieving students (Coburn, 2005), or how teachers adapted special education mandates or attended to students’ social emotional learning needs. The policy component organizes how researchers conceptualize the context(s) in which the relevant educational practices/outcomes occur and are studied.

As problems, policies, and practices are identified, researchers also must decide on the goals of the work, of which there are many possibilities. For example, Swanson (2009) lists many reasons for research on (education) policy including to: “define and quantify the nature and extent of social and educational problems, inform public policy formulation, monitor program implementation, evaluate and measure the effectiveness of interventions, and contribute to the promulgation of the rules, regulations, and practices that govern the application of policy mandates on the ground” (p. 213). An educational psychologist studying policy may adopt a similar range of possible goals. Policy-engaged research can be done to describe educational problems and/or practices, evaluate interventions, or contribute to our understanding of the effectiveness of rules and regulations.

As a case example, our team engaged in policy-engaged research during the COVID-19 shutdown to understand how that decision to send students home affected teachers and students. Importantly, this exploratory study was solicited by local school leaders who wanted to understand how teachers and students experienced the transition to remote learning and what lessons could be learned that might inform future decision making. The ongoing problem of students being sent home during a worldwide pandemic was our starting point. Next, we thought about relevant policies and study purposes. Our purpose was to conduct an exploratory study to understand the nature of the unfolding problems, while at the same time to understand teacher and student experiences (specifically how student motivation and engagement were affected) and whether differences emerged based on policy differences across districts. We designed a mixed methods study that included surveying a random sample of teachers and students/parents throughout seven of the largest school districts in a large southwest metropolitan city and semi-structured interviews with 24 teachers from a small network of schools from within the larger sample. One main finding was that teachers and students did better in contexts where policies and practices supported needs of autonomy, competency, and belonging (Ryan & Deci, 2000). We shared our findings in nontraditional formats that would appeal to non-academic audiences.2

This example raises a few important features of policy-engaged research for consideration. First, policy-engaged research is often (but not solely) pursued in collaboration with local practitioners/policymakers to generate data that can readily inform local practices and policy development (Pappas, 2023). In this regard, policy-engaged work is highly relevant to local decision makers and therefore impacts on-the-ground practices and the policies. Of course, this type of research can and should also inform processes at the macro context, and the educational psychology educational psychological theoretical knowledge regarding the relevant processes (e.g., Nichols et al., 2006); however, a powerful feature of this work is its potential for local impact (Gray & Harris, 2023).

Another aspect of educational psychology policy research concerns the pursuit of value-laden topics that may raise concerns about a researcher’s positionality and potential biases. Similar to recommendations for qualitative approaches (Denzin & Lincoln, 2018), it would be important for policy-engaged researchers to make their positionality and values transparent. Finally, policy-engaged research involves making priorities and strategic decisions about the goals of the work. In the aforementioned case, our primary goal was to describe and inform. However, many other goals are possible (Swanson, 2009; Sykes et al., 2009). As a general organizing framework, I describe two overarching purposes of policy-engaged research to help researchers conceptualize how they might approach this work.


Two Goals for Policy-Engaged Research and Illustrative Examples

As reviewed earlier, policymakers use data in different ways to inform their thinking about educational problems and solutions. Two of the most frequently cited uses of research are for “concept” or “instrumental” purposes (Nutley et al., 2007). Concept-use refers to the using research to help policymakers think through problems whereas instrumental use refers to using research to underscore “what works.” Policymakers want evidence to help them think about what is going on in schools/classrooms (problems and how policies play out), and they want evidence on what works (solutions).

Concept-Oriented Research: Using Policy-Engaged Research to Characterize Policies, Problems, and Outcomes

Concept-oriented use of research is guided by the purpose of describing educational problems and/or policies or related practices or to answer the questions of “what and “how.” For example, what problems exist in different types of classrooms and among who? What assessment feedback practices support or undermine learners’ motivation or achievement in high or low performing school settings? Policy-engaged, concept-informing research is done to explain and describe educational practices associated with education policy.

Example 1: Language Policy. From large scale and variable centered policy research, we know that programs that incorporate students’ native languages have stronger effects on student achievement than those that don’t (e.g., López et al., 2015, 2024; Marian et al., 2013; Rolstad et al., 2005; Steele et al., 2017), especially over time (Salazar, 1998). This is important information; however, it fails to provide information on how, why, for whom, and under what circumstances. An educational psychological policy-engaged approach would consider how different types of students (e.g., with different motivations and identities) respond to different types of language programs. For example, López (2010) examined the degree to which students’ competence, perception of educational opportunities, motivation, and acculturative stress predict student achievement among students in two different districts exposed to different language acquisition methods [structured english immersion (SEI) and bilingual education (BE)]. She found that students in BE tended to demonstrate higher efficacy and held higher perceptions of competency. Students in SEI reported higher levels of motivational disengagement and higher levels of acculturative stress and perceived discrimination. This study (and López’s ongoing line of research in 2024) is a good example of how educational psychology concepts can be brought to bear to describe how different policy contexts and relevant practices play out for different types of learners (see also López, 2017; Matthews & López, 2019; López, 2024).

Example 2: Testing Policy. Another example comes from our team of educational psychologists trying to understand the psychological construct of “pressure” as it related to high stakes testing under NCLB (Nichols et al., 2006). When NCLB was implemented, many researchers wanted to understand if the legislation improved student learning as intended. Many policy analysts approached this task by considering the state-level implementation of the law and its relationships to student achievement outcomes (usually gauged by NAEP); however, researchers varied in their approach. Importantly, states had the discretion in how they would comply with the mandates of NCLB. For example, states could decide how hard to make their state test for students, they could decide what types of consequences they wanted to adopt should students pass or fail the state test, and they had discretion to set annual academic performance benchmarks for the state. This situation made it difficult to isolate the associations between policy implementation and student achievement because of the challenges of creating a meaningful and reliable measure of “state-level policy enactment.” As a result, many approaches included a set of “counts.” Researchers would count the laws on the books, or they would count how many years states had been implementing some form of NCLB, or they would use some state-level policy metric to generate a model aimed at capturing some “amount” of policy enactment (Braun, 2004; Carnoy & Loeb, 2002; Clarke et al., 2003; Pedulla et al., 2003; Swanson & Stevenson, 2002; Wong et al., 2018). These “count-based” methods were clearly reliable, but there were questions regarding their validity—what did it mean if a state had many or a few laws on the books relevant to NCLB mandates with regard to their actual implementations and to their effects on educators and students?

In our work, we employed a unique strategy for measuring state implementation that we believed was a more “valid” indicator of the effects of state-level policies on educators and students (Nichols et al., 2006; 2012). We drew upon the educational psychological literature on extrinsic motivation (Ryan & Deci, 2000) to conceptualize state implementation as the “pressure” of state-imposed used of high-stakes testing and its effects. Extrinsic pressures can be supportive or undermining, and we developed a system of indicators that captured these distinctions.

We prepared state-level portfolios that included each state’s policy history of using high-stakes tests at the time (some had been using them for some time, some only because of NCLB). We also included newspaper accounts of on-the-ground effects of the state’s testing policy. Portfolios therefore included a range of information regarding the laws as well as effects of the laws. We then employed the method of paired comparisons and had participants compare two states at a time and make a judgement regarding which state policy involved more pressure. These judgements were transformed into an “Accountability Pressure Rating” Index (APR) that rank ordered our states according to the perceived amount of pressure in that state’s test-based legislation (see Nichols et al., 2006 for details). Compared to other studies looking at state-level policy-student achievement connections, our approach that considered the underlying psychological theory about the impact of high-stakes testing reflected a more valid representation of policy enactment allowing for a different picture of policy effects. As educational psychologists, we offered to the literature and to policy effects researchers another way to think about and measure policy implementation and measure its effects.

Example 3: Special Education Policy. Another example comes from special education policy. There have been several iterations of laws that have transformed how we educate special education populations from the 1970s through to today (Castro-Villarreal & Nichols, 2016; Kauffman & Hallan, 2011). One visible change prompted by these laws has been the increasing numbers of special education students who are educated within general education classrooms. Although still a small overall proportion of the school age population (roughly 14%), more special education students are staying in general education classrooms at least part of the day with percentages doubling from 33% in 1990 to 61% in 2013 (U.S. Department of Education, 2015b). Greater inclusion of special education students within and among general education classrooms is undoubtedly a positive shift from decades past (Kaufman & Hallahan, 2011). However, the greater diversity of students in the classroom also poses challenges for educators who have to comply with two sets of federal policies that stand in tension: NCLB that require all students to learn the same amount at the same rate, and the Individuals with Disabilities Education Act (IDEA) that requires instruction to be differentiated to meet needs of individual learners. This situation created stressful and confusing conditions for many educators (Greenfield et al., 2010; Nichols et al., 2017; Perlstein, 2007). Thus, an increasing number of special education teachers faced the challenge of differentiating instruction while at the same time standardizing outcomes (Nichols et al., 2017; Valli & Buese, 2007). What are the different instructional strategies teachers draw upon to address learners’ diverse academic needs in high stakes testing contexts? What are the different practices teachers utilize for managing, motivating, and supporting cognitive change when faced by such diversity in learner needs in high stakes standardized testing settings? Educational psychologists can conduct the research needed to better understand and describe the ways these policies are interpreted, enacted, and received by practitioners across school contexts operating under varying policies.


Instrumental-Oriented Research: Using Policy-Engaged Research to Study What Works

Instrumental-oriented research is research designed to answer the question of “what works?” NCLB ignited the “what works” “evidence-based” movement that became even more prevalent under the Obama Administration and persists under the 2015 Every Student Succeeds Act (Commission for Evidence-Based Policymaking, 2017; Haskins & Margolis, 2014; Slavin, 2020). This movement emerged from experimental research traditions and has largely relied on a narrow view of science defined by the specific research methodology of randomized control trial (RCT). Although some educational psychologists utilize experimental methods such as RCTs that fit the parameters of the “What Works” initiative (e.g., Hulleman & Barron, 2016), most do not. However, as Adam Gamoran (2018), President of the William T. Grant Foundation argues, the restrictive nature of this tradition should not prevent efforts to study the many other important and interesting questions relevant to policy enactment such as how do participants experience a program? Why do some participate, and others do not? In other words, policymakers seeking research evidence for instrumental purposes (i.e., to understand better what works to make sound legislation) should have available a range of research findings on which to draw. Gamoran (2018) argues that there are at least three other methodological strategies than RCT that could be adopted to address questions of “what works?” including (1) generate a sequence of studies on a single topic, (2) mix findings from independent studies (substantive reviews or meta-analyses), and (3) employ mixed methods to generate deeper insight into issues (e.g., Louie, 2016).

Examples 1–3. Gamoran’s (2018) Suggestions. Gamoran’s (2018) first suggestion is that researchers could generate a sequence of studies on a single topic. This strategy is an ideal approach for many educational psychologists who could generate policy-relevant data by sequencing studies strategically across settings and populations (e.g., see work by Dweck & Yeager, 2019). This sequencing could involve a mix of methods, samples, and contexts to provide a multifaceted view of a topic, problem, and/or intervention. For example, we know teachers feel pressure to get students to pass tests and that some teachers feel more pressure than others. Educational psychologists could take theories of motivation (such as self-regulation or self-determination) and examine how instructional messages intersect with that pressure. Through the systematic accumulation of research in different contexts with different types of policy-imposed pressures and with different learners, we can learn more about (a) relevance of theory to these practices, (b) the role of policy for informing these practices, and (c) what practices are successful with different learners and under different circumstances.

Gamoran’s (2018) second suggestion is for synthesis studies. Educational psychologists already carry out meta-analyses and substantive reviews. Some recent examples include metanalyses of reading and cognition (Follmer, 2018), physical activity and school engagement (Owen et al., 2016); working memory and transfer (Schwaighofer et al., 2015), grades and feedback on academic motivation (Koenka et al., 2019), and effects of motivation interventions in education (Lazowski & Hulleman, 2016). Educational psychologists should see the contribution of meta-analytic work as highly relevant and useful to decision-makers.

Gamoran’s (2018) third suggestion is for researchers to employ mixed methods to generate insights into educational problems. Mixed-methods approaches are well suited for these types of purposes because they can strategically combine design/data collection strategies with the purpose of triangulating information to better understand the dimensionality of policy implementation and effect (Creswell & Plano Clark, 2018; Tashakkori & Teddlie, 2010). Policy-engaged research would capitalize on this in a pursuit of policy-relevant research questions.

Educational psychology is currently experiencing a growth in the popularity of mixed-methods research (e.g., McCrudden et al., 2019). This, along with the changing nature of psychological research that increasingly embraces diverse methods for telling the stories of diverse populations (Santoro, 2023a), puts us in an ideal time to pursue policy-engaged research to illuminate “what and how it works.” A special issue of Contemporary Educational Psychology included examples of mixed methods studies that provide multidimensional insights into “what works.” For example, White et al. (2019) examined the connection between racial identity, science identity and science achievement of African American college students attending historically Black colleges. Utilizing both survey and interview methods, they found that students’ science identity is a significant predictor of science achievement and that historically black colleges promote those identities by establishing Black racial cohesion and Black science cohesion. These findings have important implications for other types of higher education institutions struggling to retain African American students in STEM fields. Similarly, Matthews and López’s (2019) study of the role of cultural content integration and heritage language for Latino children found that teacher expectations of student achievement are not enough for them to employ asset-based pedagogy with minority children. Survey and interviews revealed that the combination of teachers’ critical awareness of students’ culture and language with high expectations was necessary for enactment of asset-based pedagogy with Latino children.

Another example of mixed-methods research adopting a policy-engaged orientation comes from Marsh et al. (2016) who explored how educators involved students in their data use and to what extent that involvement related to performance versus mastery-oriented classroom structures. They collected interview, focus group and observational data from administrators and teachers at three points in time across a school year and from 6 low performing middle schools. They found that despite externally imposed pressures to get students to do well on tests, a minority of teachers were able to maintain a mastery-oriented approach in their feedback (emphasizing mastery and progress). By contrast, other teachers employed performance-oriented messaging in their feedback, publicly sharing students’ test performance and emphasizing normative comparisons. These data suggest that in the current performance-based accountability era, teachers feel compelled to engage in motivational messaging that might undermine student motivation (Hamilton et al., 2007). Although not all teachers engaged in exclusively performance-oriented feedback, the findings underscored how test-based pressures emanating from high stakes testing policies related to how teachers engaged with students.

Example 4: Design-Based Implementation Research (DBIR). DBIR is another useful methodological paradigm for policy-engaged work guided by the goal of understanding “what works” (Penuel & Frank, 2016; Penuel et al., 2011). DBIR has evolved over the past decades in response to challenges with the scalability of randomized experimental designs. A primary goal of DBIR is to pursue the “goals of developing effective learning environments and using such environments as natural laboratories to study learning and teaching” (Sandoval & Bell, 2004, p. 200). This iterative method allows researchers to test, evaluate, and re-design interventions tailored to local conditions of teaching and learning. The main qualities of DBIR include (a) being situated in a real educational context, (b) focusing on the design and testing of a significant intervention, (c) using mixed methods, (d) involving multiple iterations, and (e) involving a collaborative partnership between researchers and practitioners (Anderson & Shattuck, 2012). These characteristics are ideally suited for studying the implementation effects of policies on practice (McKenney, 2018).

Researchers who adopt policy-engaged research as their goal make the strategic choice to engage in a study or program of study of problems, processes, and outcomes that are connected to policies handed down from federal, state, and/or local entities. A policy-engaged researcher seeks to understand the practices emanating from these policies as they exist in and across different settings and pursue the goals of generating data with potential to inform practitioners and/or decision makers. Although many educational psychologists already engage in topic areas and/or employ methods that match the needs for policy-engaged research, more of us need to be more intentional and strategic to enhance the field’s relevancy and impact.



Research-Practitioner Partnerships: Built in Value

Social scientists across a wide range of disciplines are increasingly concerned about how scholarship can have a greater impact on policy and on practice (Anderman, 2011; Berliner, 2008). Importantly, policy-engaged scholarship is built on the tactic that scholars engage more strategically and collaboratively with practitioners. Although policy-engaged scholarship could be focused on national laws and trends (Nichols et al., 2006), there are many more localized problems and policies that scholars could examine through collaborative efforts with practitioners (e.g., Marsh et al., 2016; Pressley et al., 2018). As highlighted in the example described earlier, one idea is for scholars to work with local schools and district-leaders on projects geared directly toward their needs. Similar to DBIR (Anderson & Shattuck, 2012; Fishman et al., 2013; Sandoval & Bell, 2004), this “engaged scholarship” approach would have a dual purpose: to help local contexts manage issues better and to serve as a piece of information about how policies operate in specific contexts. Another idea is for scholars to build teams across various locations to examine practices as they occur across different contexts with the goal of establishing research policy “pods” committed to scholarship that has as its goal the purpose of uncovering practices, approaches, and outcomes associated with a particular policy.

Importantly, many educational psychologists already engage in such partnership work, yielding rich practitioner-relevant insights (Craven et al., 2016; Gill3; Gray et al., 2020; Mayer, 2011; Perry et al., 2006b). This includes recent advances in the promotion of “community-engaged” scholarship (Gray & Harris-Thomas, 2023). I am proposing we leverage the expertise of this strategy by engaging with practitioners to understand the role of policy in their work (Coburn et al., 2021; Welsh, 2021). For example, Pressley et al. (2018) engaged in a qualitative research study to understand 13 elementary teachers’ perceptions of their teacher evaluations. Using Pekrun’s control-value theory, they found that teachers did not value or feel in control of their Value-Added Model scores. The result was that teachers’ perceptions of the new teacher evaluation system was related to their level of motivation to change their teaching in ways that may (or may not) be effective. This qualitative study utilized researcher-practitioner partnership to gain insight into the relationship between aspects of teacher evaluation systems (policy) and teachers’ perceptions of their utility and value.



Outreach and Dissemination of the Work

Carrying out research with policy in mind is an important step toward informing and impacting education policies. However, since policymakers do not often read research firsthand, it is also incumbent upon us to package our knowledge in ways that can facilitate broader dissemination of our science. We know policymakers use research in different ways to inform their thinking about social problems (Nutley et al., 2007). We also know that researchers tend to underestimate policymakers’ value and use of that research and that for some issues, and evidence suggests that role of research in helping policymakers think about legislation is more significant than what researchers might assume (Weiss & Weiss, 1996). Disseminating our science therefore is an important step in the process. Next, I provide dissemination strategies for different audiences, including policymakers, parents, and citizens interested in education.

Policy Briefs and Personal Advocates: Speaking to the Policymakers

There are a several strategies to disseminate our work in ways that may change minds, directly impact legislation, or provide conceptual framing to policymakers who are grappling with important education issues and concerns. One strategy is through policy briefs. Policy briefs are shorthand summaries of the evidence on a given topic substantiating and advocating recommendations for policies. Division 15 of the APA started a policy brief program in 2018 and at the time of this writing has sponsored and released four briefs. The first brief was on gun safety in schools authored by Drs. Ron Astor and Rami Benbenishty4 in Spring of 2019. The brief and an accompanying podcast were disseminated widely and prompted a well-attended congressional hearing held on June 12, 2019. The Division published its second brief in January of 2020 by Drs. Alyson Lavigne and Thomas Good on appropriate teacher evaluation.5 Briefs three and four focused on racial disproportionality in school discipline (released January 20216) and personalized learning (released March 20217). And in May of 2022, the Division published an Amicus Brief in response to Florida’s H.B. 7, the “Stop W.O.K.E. Act.”8 Although there is still much to be done to advance the cause of these topics, the briefs contributed to each of conversation and provided an important evidenced-based psychological lens to all these issues.

A second strategy involves programming that promotes conversations between educational psychologists and policymakers. The American Education Research Association sponsors a congressional fellowship program in which participants work closely with staffers and congressional members to learn about the policymaking process9. The APA also has avenues for members to participate in ongoing advocacy efforts. The Division of Educational Psychology of APA (Division 15) has begun sponsoring workshops at its annual convention in which issues of educational psychology research and policy are explored.

A third strategy involves using our expertise to advocate for issues relevant to education. For example, scholars might get involved in local policy making entities (e.g., school board) to share our expertise. One exemplar of this approach comes from the efforts of Division 15 member Rich Mayer who has been active as a school board member in his home community of Goleta, California. In a Psychology Today Blog for Division 15, he described a litany of actions in which he has played an important advocacy role including maintaining small class sizes in neighborhoods that serve diverse populations and providing differentiated instruction to meet the needs of each student (Mayer, 2018). Of course, advocacy efforts require time, effort, and sacrifice. Scholars must make individual decisions regarding the nature and/or possibility of their advocacy efforts.


Op-Eds and Blogs: Speaking to Practitioners and Citizens

Our field already has enormous expertise to contribute to practitioners and parents who want to advocate for better schools. We already engage in one such endeavor associated with the APA’s Coalition for Psychology in Schools and Education. This group is devoted to promoting and making publicly accessible “Applications of research that psychology has developed to assist the nation in improving the quality of public and private pre-K to 12 education.”10 One popular and widely disseminated project includes the “Top 20 principles for teaching and learning.”11 These recommendations offer research backed recommendations to practitioners for their work in the classroom.

We could also help inform the debate on educational issues through op-eds, blog posts, or social media tactics (Santoro, 2023b) aimed at practitioners, parents, concerned citizens, and voters to help them better understand relevant educational policies. We know there are vast misconceptions about educational policy and its effects (Aguilar et al., 2019). Educational psychologists can help shape how citizens and parents understand these issues. For example, for over a decade the rhetoric of education “reform” and “accountability” had policymakers and constituents alike thinking about the crisis of public education as something that needed fixing by a system of top-down policy prescriptions. This narrative led to the overwhelming support of initiatives that, according to many, have harmed a vast number of teachers and students (e.g., high stakes testing accountability, Nichols & Berliner, 2007a; Perlstein, 2007; Valenzuela, 2005). Educational psychologists have a role to play in these discussions. Our community understands a range of psychological issues related to popular policy initiatives, such as the utility and limitations of reward structures and how it affects performance pay initiatives (Marsh et al., 2011; Yuan et al., 2013), the power of framing on decision making and problem solving (Newell & Simon, 1972; Tversky & Kahneman, 1981) and its role in framing political issues (e.g., Entman et al., 2008; Lakoff, 2014), and the science of instruction and learning (see Schutz & Muis, 2024; National Research Council, 2012).


The Challenge for Academics

Writing policy briefs, op-eds or education blogs, or engaging in direct advocacy work is time consuming and not supported by tenure and promotion criteria. This poses a significant challenge to those interested in this kind of work and its potential impact. However, if the field deems this kind of work important, then core educational psychology organizations (e.g., Division 15 of APA, Division C or motivation SIG of AERA) should engage in efforts to move the needle with statements shared with universities espousing the importance and impact of this work and how it may be credited in promotion and tenure evaluations. Another way to move the needle is to create an academic outlet that would support this work. Encouragingly, Division 15 is currently embarking on this endeavor and is working on the creation of a new educational psychology journal focusing on issues of policy and practice. Change will take time and a grass roots effort to change traditions that are deeply entrenched. Still, if we as educational psychologists begin to pursue policy-relevant questions in our work, engage in efforts to educate local, state, and national decision makers, over time things can change.



Conclusion

As I write this, we are almost a full three years into the effects of a once-in-a-century worldwide pandemic due to the spread of COVID-19. During this same time frame, we have also experienced a renewed civil rights movement in the wake of the murders of Breonna Taylor, Jacob Blake, George Floyd, Tyre Nichols, and so many other individuals of color. These society-changing events offer stark reminders of three important realities. First, the role of science and research in our daily decision making is critically important. It is through the availability of rigorous science that we are informed about how viruses spread and how we should behave to mitigate that spread. Second, the social justice movement spotlighting our systematic racial inequities reminds us how much work we must do to shift societal attitudes and actions toward racial equality. And third, the information overload throughout social media on these and other topics has revealed segments of our population who are resistant to facts and science (Kendeou et al., 2020). On all these fronts, the educational system has the greatest potential for nurturing and promoting change for the better (Kendeou et al., 2019).

Educational psychology science must get involved. Our theories should not remain in our educational psychology journals. As suggested by Swanson (2009, p. 218): “The ultimate touchstone for applied policy research should be whether it holds relevance to key audiences and represents meaningful advancement compared with the status quo. Policy research, like policymaking, is an incremental business.” We need more research from educational psychologists that can push back against the infectious dumbing down of information consumption and that can equip teachers with the knowledge and skills needed to foster a more informed citizenry (e.g., McGrew et al., 2017; Wineburg, 2018). It is incumbent upon us to engage in this work even if it is hard. Unpacking the complicated features of teaching and learning is difficult and understanding these processes as they relate to policy is even harder. It will require innovative research designs, time, and persistence for cultivating relationships with relevant practitioners and decision makers, and interdisciplinary perspectives and collaborations to address the complexity of issues we might study. But the work is necessary, and we have role models to rely on (e.g., Berliner, 2008). The time is ripe for the field of educational psychology to become unified around a mission to generate and apply policy-engaged science that enhances knowledge and improves the human condition.



Notes


	Website: https://www.apa.org/advocacy/research

	See https://uei.utsa.edu/distance-learning-case-study/

	Michele Gill was awarded APA’s newly institute award: APA Citizen Psychologist for her work designing and founding a free k-8 charter school in the high-poverty area of Midway in Sanford, FL. This school is currently a top performing in the state. Gill’s work and service is a crucial example of the value of researcher-practitioner partnership and the potential impact they can have on communities and not just on scholarship. https://www.apa.org/about/governance/president/citation/michele-gill

	Website: https://apadiv15.org/reducing-weapons-in-schools/

	Website: https://apadiv15.org/addressing-teacher-evaluation-appropriately/

	Website: https://apadiv15.org/racial-disproportionality-in-school-discipline/

	Website: https://apadiv15.org/making-classroom-learning-personalized/

	Website: https://protectdemocracy.org/work/division-15-of-the-american-psychological-association-files-amicus-in-support-of-challengers-to-florida-h-b-7/

	Website: http://www.aera.net/Research-Policy-Advocacy/AERA-Congressional-Fellowship

	Website: https://www.apa.org/ed/schools/coalition/

	Website: https://www.apa.org/ed/schools/teaching-learning/top-twenty/principles
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Introduction

As education becomes increasingly commoditized, massive amounts of time and money are being invested in the development of novel student resources (Kunthara, 2020). However, providing students with high-quality materials, cutting-edge technologies, or individualized lesson plans will not contribute to their learning unless they interact with these resources in an effortful and engaged manner. Thus, a question that remains of the utmost importance to parents and educators is: How can we motivate students to learn the information and skills that our community deems important for their development? An aim of educational psychologists who study motivation is to help answer this question by constructing a deeper understanding of what motivates different students to achieve in particular contexts and by developing interventions that leverage this understanding to bolster students’ motivation.

Scope of Chapter

There is a long history within educational psychology (dating back to at least the early 1900s) of examining how caregivers (i.e., parents and teachers) can motivate students of different ages to engage in formal learning. Because this continues to be the primary focus of motivation researchers within the field of educational psychology, it is what we will spend the most time discussing in the present chapter (e.g., Symonds & Chase, 1929; see Weiner, 1990).

That being said, it is important to acknowledge that research on motivation within educational psychology has expanded over the past century. Rather than simply examining what parents and teachers can do to support students’ motivation and learning, educational psychologists have become interested in the motivational variables that help account for why some caregivers are more likely to engage in these behaviors than others (see Fives & Buehl, 2016; Rowe et al., 2016). One long-term aim of this research is the design of parent interventions and teacher training programs that can help motivate caregivers to engage in supportive practices (e.g., Rowe & Leech, 2019). Another way in which the field has expanded is by examining the impact of motivational factors on students’ well-being, rather than designating academic performance and behavior as the only outcomes of interest (e.g., Howard et al., 2021). This change aligns with calls for educational institutions to shift from focusing solely on knowledge and skill acquisition to fostering whole-person development (Wortham et al., 2021). Finally, though much research continues to focus on students’ motivation at particular points in development (e.g., the motivation of elementary or college students), investigators who straddle the fields of educational and developmental psychology have explored how motivation changes over time and identified developmental factors that help account for these changes (see Hong & Perez, 2024; Wigfield et al., 2015). Although these lines of research are important, reviewing the theories and findings pertaining to them is beyond the scope of this chapter. For readers interested in these topics, we recommend starting with the cited reviews.


Chapter Overview

The present chapter consists of two main sections. In the first section, we provide an overview of the six theories of student motivation that have arguably had the greatest impact on recent research and practice. In the second section, we discuss some recent theoretical and methodological advances that have pushed the motivation literature in important new directions. These advances have built upon the foundational theories discussed in the first section, but also challenged some of their underlying assumptions.



Foundational Theories of Motivation in Educational Psychology

Although there are numerous influential theories of motivation in the educational psychology literature, reviewing them all is beyond the scope of this chapter (we refer readers to the volumes compiled by Elliot et al., 2017; Renninger & Hidi, 2019; Wentzel & Miele, 2016; Wigfield & Koenka, 2020). Here, we focus on six theories of motivation that have been especially influential in shaping the current trajectory of educational psychology research and have had a large impact on current educational practice. For each, we highlight central theoretical claims, point to interventions informed by these claims, and discuss how the theory has impacted research on student motivation over the past decade.

Social Cognitive Theory

Theory

Social cognitive theory (Bandura, 1997) is predicated on the idea that personal factors (such as perceptions of one’s own abilities or the emotions one experiences while engaged in a task), behavioral factors (such as choice, effort, and persistence), and environmental factors (such as feedback from others) interact with and influence each other in a reciprocal manner (i.e., triadic reciprocality; Schunk & DiBenedetto, 2020). For example, students’ confidence in their abilities can influence their task persistence, but the outcomes of this persistence (such as receiving a good grade on an assignment) can also shape their confidence.

The personal factor that has received the most attention by social cognitive theories is self-efficacy, or individuals’ beliefs about their capabilities to organize and carry out designated courses of action (Bandura, 1997). Numerous studies have shown that self-efficacy beliefs are a key determinant of students’ motivation (as assessed in terms of task choice, effort, and persistence), as well as their learning, self-regulation, and achievement (see Schunk & DiBenedetto, 2020). In turn, self-efficacy beliefs are thought to be shaped by four sources of information: performance accomplishments (e.g., successfully completing a challenging task or earning a high grade on an exam), vicarious experiences (e.g., observing a peer succeed on the same task), social persuasion (e.g., being told that you are good at the task), and physiological and affective signals (e.g., experiencing low levels of anxiety while completing the task; see also Butz & Usher, 2015).


Interventions

Many interventions have been developed to enhance self-efficacy by leveraging one or more of the four types of information just described (see Lazowski & Hulleman, 2016; Rosenzweig & Wigfield, 2016; Unrau et al., 2018, for reviews). For example, a recent intervention (Falco & Summers, 2019) that was effective at improving both the career decision self-efficacy and STEM self-efficacy of adolescent girls included a session in which the participants constructed timelines of their past performance accomplishments, as well as another session in which the facilitator verbally affirmed participants’ abilities (i.e., social persuasion). Emerging research suggests that intervening on multiple sources of self-efficacy may be more powerful than intervening on one source alone (Huang et al., 2020; Unrau et al., 2018).


Impact

Social cognitive theory has had a large impact on the motivation literature within educational psychology. It could be argued that the concepts of triadic reciprocality and self-efficacy have helped shape many, if not all, of the other theories discussed here. Indeed, some of these theories have been categorized as “social cognitive theories of motivation,” in so far as they focus on examining individuals’ unique, context-dependent experiences (e.g., the expectancies or attributions that an individual forms in a specific situation), rather than universal drives and needs that all humans are assumed to possess (see Ryan et al., 2019).



Situated Expectancy-Value Theory

Theory

The version of expectancy-value theory that is currently most influential within educational psychology was developed by Eccles-Parsons et al. (1983), based on a model by Atkinson (1957). The theory, which was recently renamed situated expectancy-value theory (SEVT; Eccles & Wigfield, 2020), posits that the two most proximal factors influencing students’ motivation are their expectancies for success and subjective task value. Expectancies, which refer to students’ beliefs about how likely they are to succeed at a future task, are conceptually similar to other competence-related beliefs that have been examined in the motivation literature, including self-concept, self-efficacy beliefs, and ability beliefs. Empirically, these beliefs are sometimes indistinguishable from one another, particularly when they are measured in a generalized manner at the domain level (see Bong & Skaalvik, 2003; Marsh et al., 2019). Subjective task value, on the other hand, represents the extent to which students perceive a task as desirable. Students’ overall perception of a task’s value is positively related to several beliefs, including whether it is enjoyable (intrinsic value), whether it will be useful for meeting current or future goals (utility value), and whether it is personally meaningful (attainment value). In contrast, students’ perception of the task’s value is negatively related to their perception of its undesirable consequences (perceived costs).

SEVT posits that several motivational aspects of students’ behavior, including their academic effort, engagement, performance, and choices (e.g., of activities, courses, majors, and career paths), can be directly predicted by their expectancy and value beliefs. In turn, these beliefs are influenced by a number of distal psychological, social, and cultural factors—including students’ performance attributions, broad self-related beliefs, goals, gender, and temperament—such that the distal factors indirectly influence students’ behavior via their expectancies and value. Numerous studies have provided empirical support for these direct and indirect pathways across short- and long-term time frames (see Wigfield & Eccles, 2020).


Interventions

SEVT research has spawned an especially fruitful body of intervention research (Rosenzweig et al., 2022). In particular, numerous researchers have designed interventions for enhancing students’ task value. The majority of this work asks students to write about the relevance of what they are learning for their lives outside of class, with the goal of enhancing the task’s perceived utility value (see Harackiewicz & Priniski, 2018, for a review). More than 30 of these utility-value intervention studies have been published, spanning elementary school through college, various subject areas, and multiple countries (e.g., Harackiewicz et al., 2016; Shin et al., 2019). In general, the studies have shown that utility-value interventions positively influence students’ self-reported value for learning, course grades, and subsequent course-taking behavior, typically with larger effects for students who begin the intervention with lower levels of interest or achievement. Beyond this work, researchers have also conducted studies that target both competence-related beliefs and task value as part of the same intervention (e.g., Cromley et al., 2020; Linnenbrink-Garcia et al., 2018); such interventions have been shown to promote students’ performance and interest in specific academic subjects.


Impact

SEVT is one of the most commonly used motivational frameworks in contemporary educational psychology. This popularity may be due, in part, to two factors: first, SEVT posits a set of proximal and distal predictors of student motivation that are relatively easy to operationalize, and second, it maps out the specific relations between these variables in a manner that provides researchers with a decent amount of explanatory power when it comes to understanding students’ task-related behavior. This specificity has also allowed researchers and educators to develop more precise methods of influencing motivation within particular contexts. Furthermore, by describing some of the ways in which expectancies and values interact with each other and with more distal variables in the model over time, SEVT has served as a useful framework for understanding students’ motivational development (Wigfield et al., 2021).



Self-Determination Theory

Theory

At the broadest level, self-determination theory (SDT; Ryan & Deci, 2020) distinguishes between two types of motivation: intrinsic and extrinsic. When students are intrinsically motivated, they engage in academic tasks because they find them to be interesting and enjoyable and, thus, experience them as ends in themselves (Ryan & Deci, 2020; for other theories pertaining to intrinsic motivation, see Csikszentmihalyi et al., 2005, and Hidi & Renninger, 2006). When they are extrinsically motivated, students engage in such tasks in order to obtain some valued outcome (e.g., an external reward, social approval, a sense of pride, etc.) or to avoid an undesirable outcome (e.g., punishment, rejection, guilt, etc.; Ryan & Deci, 2020).

Extrinsic motivation can be further divided into four subtypes based on the nature of the contingent outcomes: external regulation (engaging in a task because of external contingencies, such as monetary incentives for good performance), introjected regulation (engaging because of self-administered contingencies, such as the pride associated with outperforming one’s peers), identified regulation (engaging because it seems relevant to one’s personal goals), and integrated regulation (engaging because it is central to one’s identity). When students participate for external or introjected reasons, they tend to feel as if they are being made to engage in the task (i.e., they feel controlled); but, when they do so for identified or integrated reasons, or because they are intrinsically motivated, they are more likely to feel that they have freely chosen the activity (i.e., feel autonomous). Thus, a secondary distinction can be made between autonomous forms of motivation, which are generally thought to be beneficial for students’ performance and well-being, and controlled forms of motivation, which are considered to be less adaptive.

Indeed, a large meta-analysis (Howard et al., 2021) showed that autonomous forms of motivation (particularly identified regulation and intrinsic motivation) were positively related to academic performance, intention to continue, and satisfaction, and negatively related to anxiety, negative affect, and the intention to drop out. Although this was not the case for controlled forms of regulation, introjected regulation did exhibit positive relations with certain adaptive outcomes, such as effort, engagement, positive affect, enjoyment, self-efficacy, and self-esteem, though these relations were not as strong as they were for identified regulation and intrinsic motivation.

Another important tenet of SDT is that people are more likely to experience autonomous (versus controlled) motivation when the social context supports the satisfaction of their basic needs for autonomy, competence, and relatedness. Autonomy refers to “the need to self-regulate one’s experiences and actions,” competence is about feeling able “to operate effectively within [one’s] important life contexts,” and relatedness (also referred to as belonging) “concerns feeling socially connected” (both to close others and social groups; Ryan & Deci, 2017, p. 10-11). General support for this tenet comes from a meta-analysis that examined the relations between parents’ and teachers’ support for students’ autonomy, students’ satisfaction of all three needs, and their experience of autonomous and controlled forms of motivation (Bureau et al., 2022).


Interventions

SDT researchers have designed interventions that make use of various strategies for supporting students’ psychological needs, especially the need for autonomy. These strategies include providing students with (a) more choice during learning, (b) a meaningful rationale for pursuing particular learning goals, or (c) feedback that conveys empathy with students’ perspectives. Such approaches have been largely successful, though their effectiveness can depend on the specific materials provided (for reviews, see Fong et al., 2019b; Patall, 2019). Researchers often administer autonomy-focused interventions directly to students (e.g., Patall et al., 2010), but sometimes they implement their interventions by training teachers to be more autonomy supportive and less controlling toward students (see Reeve & Cheon, 2021, for a review). Interventions have also demonstrated the motivational benefits of bolstering students’ feelings of competence (using the techniques described in the sections on social cognitive theory and SEVT) and relatedness/belonging (see Walton & Brady, 2021, for a review).


Impact

SDT has challenged the idea that more motivation is always better. Rather than focusing on the overall quantity of motivation that a student possesses, SDT has demonstrated the importance of considering qualitatively distinct types of motivation (e.g., autonomous versus controlled), both in terms of their differential impact on student learning and well-being and the different ways in which they are elicited by the environment. This stands in contrast to SEVT, which specifies different reasons why individuals can be motivated (i.e., types of value), but generally assumes that these reasons contribute to the overall strength of a student’s motivation.



Achievement Goal Theory

Theory

An achievement goal can be thought of as a student’s purpose for engaging in achievement-related behaviors (Elliot & Hulleman, 2017). The general aims of achievement goal theory have been to examine (a) the impact that different types of goals have on student engagement and performance and (b) the ways in which these goals are elicited by particular aspects of the learning environment. In general, research being conducted on achievement goals has been guided by two different models: the goal orientation model, which assumes that a student’s purpose (e.g., wanting to do well in a course…) stems from their underlying reasons for adopting the achievement goal (e.g., …in order to appear smart to others), and the goal standards model, which assumes that their purpose stems from the standard of competence they use to evaluate success (e.g., …by outperforming one’s classmates; see Senko, 2016).

Both models contrast mastery goals with performance goals, but they emphasize different aspects of these goals and make different predictions about their adaptiveness. From the goal orientation perspective, mastery goals reflect an underlying desire to develop competence, while performance goals reflect a concern with demonstrating competence. In contrast, the goal standards model views mastery goals as involving a desire to meet a task- or self-based standard of success (e.g., answering at least 90% of the problems correctly, or scoring better on the second exam than on the first) and performance goals as involving a desire to meet a normative standard (e.g., performing better on an exam than most of one’s peers). For both models, an approach-avoidance distinction can be made for each type of goal: students’ performance and mastery goals can be aimed at attaining positive outcomes (e.g., they can strive to appear competent or outperform others—a performance-approach goal) or at preventing negative outcomes (e.g., they can try to avoid seeming incompetent or performing worse than others—a performance-avoidance goal).

Collapsing across these perspectives, research reviews have suggested that “mastery goals predict numerous desirable educational outcomes, and seldom any detriments, whereas performance-avoidance goals generally have the opposite pattern” (Senko, 2016, pp. 77–78; Urdan & Kaplan, 2020); however, see Hulleman et al. (2010) for evidence that (a) the positive association between certain measures of mastery goals and academic performance may be driven by non-goal factors and (b) performance-avoidance goals may not be maladaptive for students from Asian countries.

In general, the findings for mastery avoidance and performance approach goals are less consistent than the findings for mastery approach and performance-avoidance goals. A meta-analysis showed that when performance-approach goals were assessed in terms of wanting to appear competent (goal orientation perspective), they were related to maladaptive study behavior, such as self-handicapping and help avoidance, but when assessed in terms of wanting to outperform others (goal standards perspective), they were associated with adaptive behavior, such as self-regulation and the use of deep learning strategies (Senko & Dawson, 2017). To make sense of such findings, researchers have been examining a third model that integrates the goal orientation and goal standard perspectives (i.e., the goal complex model; see Senko, 2016; Sommet & Elliot, 2017).


Interventions

Given the current complexity of the achievement goal literature, it is perhaps unsurprising that there has been little recent intervention research grounded in achievement goal theory. Some earlier intervention studies focused on changing classrooms to be more supportive of students’ mastery goals, but had relatively modest results (see Urdan & Kaplan, 2020, for a review; see also Bardach et al., 2019). At least one other study focused on changing students’ achievement goals more directly (e.g., by providing individualized feedback; Muis et al., 2013), with mixed results. Additional studies of achievement goal interventions are needed before drawing conclusions about the relative merits of these different approaches.


Impact

Achievement goal theory demonstrates that not only do the perceived causes of success and failure impact students’ motivation (as posited by attribution theory, discussed next), but so do students’ underlying interpretations of what qualifies as success versus failure. That is, two students can have the same goal of succeeding in class, but they may go about this in very different ways depending on their reasons for wanting to succeed and/or how they think success should be evaluated. Furthermore, because achievement goal theory is rooted in students’ beliefs and interpretations, which are relatively malleable, it has enabled researchers to focus more on aspects of the environment that elicit particular types of goals—compared to earlier motivation theories, which tended to focus on stable motives and dispositions (Urdan & Kaplan, 2020).



Attribution Theory

Theory

Within educational psychology, attribution theory focuses on the inferences that students make about the causes of their achievement-related successes and failures, as well as the consequences of these inferences for their emotions and later behavior (e.g., see Graham, 2020). According to Weiner (1979), the causes to which people attribute their successes and failures (i.e., their attributions) can be classified along three central dimensions: (1) locus, or whether the cause originates from an internal or external source (e.g., “am I responsible for the bad grade, or is it my teacher’s fault?”), (2) stability, or how likely a cause is to change (e.g., “if I didn’t work hard enough, will I do so again next time?”); and (3) controllability, or how much influence the person has over the cause (e.g., “if I performed poorly because of low ability, can I improve my ability?”).

Although the different dimensions of attributions can have complex effects on students’ subsequent emotions, expectancies, and performance, Graham (2020) outlined several key trends. First, attributions to stable causes can lead students to expect that similar outcomes will occur again in the future. For example, if a student attributes their poor exam performance to a low level of ability that they feel is unlikely to change, they may infer that they are unlikely to succeed in the future, and this may lead them to feel hopeless and avoid re-engaging in the task. Second, attributions to internal factors are associated with self-esteem and esteem-related emotions, such as pride. For example, attributing failure to an internal cause (especially if it is also perceived as stable or uncontrollable) can lower students’ self-esteem. To the extent that students are aware of this, they may attempt to protect their self-esteem by engaging in self-handicapping behavior (see Schwinger et al., 2022). Finally, attributions of negative outcomes to controllable causes (that are also internal) can lead students to experience feelings of guilt, whereas attributions of similar outcomes to uncontrollable/internal causes may instead result in feelings of shame. While guilt is sometimes associated with taking responsibility and making amends for one’s actions, shame may instead lead the individual to withdraw and disengage from the situation.


Interventions

Drawing on attribution theory, researchers have designed interventions that aim to bolster students’ motivation by helping them reframe the causes of events as controllable and/or unstable (see Graham & Taylor, 2022; Harackiewicz & Priniski, 2018). These attribution retraining interventions, which often ask students to engage in reflection about the causes of their academic successes or failures, have been shown to help both school-aged students and undergraduates form more adaptive attributions and improve their academic performance, although sometimes the effects are limited to lower-performing students (e.g., Hamm et al., 2020; see Graham & Taylor, 2022, for a review).


Impact

Early behaviorist accounts of student performance (e.g., Skinner, 1984) argued that rewarding a behavior makes it more likely that students will repeat it while punishing the behavior makes it less likely. In contrast, attribution theory established that “both reward and punishment can have positive or negative motivational consequences depending on the perceived causes of those outcomes” (Weiner, 2010, p. 29). The idea that individuals’ interpretations of events shape their motivation, as opposed to certain types of events affecting all students similarly, underlies most contemporary theories of motivation, including those discussed previously. One theory that attribution research has had a particularly strong influence on is mindset theory.



Mindset Theory

Theory

Building on attribution theory, mindset research (Dweck & Leggett, 1988; Dweck & Yeager, 2021) suggests that there are individual differences in how people locate intellectual ability along the dimensions of stability and controllability. Some individuals consider ability to be malleable (i.e., controllable and potentially less stable), and this growth mindset makes them more likely to respond in an adaptive manner to experiences of negative feedback and failure compared to individuals who view ability as unchangeable (i.e., a fixed mindset). In addition to being related to attribution theory, mindset theory is also closely related to achievement goal theory. Dweck and colleagues have long maintained that individuals with a growth mindset are more likely than those with a fixed mindset to adopt mastery goals and less likely to adopt performance goals (Dweck & Leggett, 1988). A meta-analysis by Burnette et al. (2013) supported this claim and also showed that growth mindsets (relative to fixed mindsets) were positively associated with the use of mastery-oriented strategies (e.g., increasing practice time) and expectancies for success, and negatively associated with the use of helpless-oriented strategies (e.g., procrastination) and negative emotions (see also Dweck & Yeager, 2021). Furthermore, some of these associations were found to be stronger in contexts that involved an ego threat (e.g., failure feedback). Notably, the average correlation between growth mindsets and goal achievement (including academic performance) appears to be positive but small (Burnette et al., 2013; Sisk et al., 2018; cf. Dweck & Yeager, 2021), though consequential moderators of this association have been identified (e.g., student age).


Interventions

A growing body of intervention research has attempted to change the mindset beliefs that students draw on when responding to failure and negative feedback. Intervention strategies include engaging students in self-reflection about the importance of effort and presenting them with facts about how their brains can change through learning (see Dweck & Yeager, 2021, for a review). Recently, a major research and development effort (Yeager et al., 2016) culminated in a nationally representative mindset intervention study that included over 12,000 ninth-grade students (Yeager at al., 2019). The mindset intervention significantly improved the grades of low-achieving students. While there have been debates recently about the efficacy of growth mindset interventions (Burnette et al., 2022; Macnamara & Burgoyne, 2022), emerging research suggests that this may be more a question of when (e.g., for whom? under what conditions?) they do and do not work (Burnette et al., 2022; Tipton et al., 2022). For example, researchers have found that student-focused mindset interventions may be most effective when students are situated in school contexts that support a growth mindset message, and can be only weakly effective or even ineffective when such conditions are not present (Walton & Yeager, 2020; Yeager et al., 2019, 2022; cf. Porter et al., 2022).


Impact

Of all the theories discussed in this section, mindset theory has probably had the greatest impact on laypeople’s understanding of student motivation. Carol Dweck’s popular trade book (Dweck, 2006), public appearances (e.g., Dweck, 2014), and company (i.e., mindsetworks.com), along with some recent mindset studies conducted with parents and teachers (e.g., Gunderson et al., 2018; Porter et al., 2022), have demonstrated to caregivers that they can play an important role in shaping students’ motivational beliefs. Additionally, the careful development of growth mindset interventions by Dweck and Yeager (2021) has shown that (a) low-cost motivational interventions can be successfully implemented at scale, and (b) large-scale implementations of an intervention provide unique opportunities to systematically examine whether certain contextual and school-level factors moderate the intervention’s effectiveness (e.g., see Burnette et al., 2022; Macnamara & Burgoyne, 2022; Tipton et al., 2022, for a debate about the generality versus specificity of these effects).




Recent Advances and Future Directions

The theories described in the previous section have helped to establish a standard (and perhaps even canonical) set of factors that many educational psychologists turn to when investigating the determinants of students’ academic motivation. Indeed, numerous meta-analyses have shown that these factors are, on average, predictive of key academic outcomes (e.g., grades, retention). However, the same studies indicate that the factors often predict only modest to moderate amounts of the observed variance in these outcomes (e.g., Kriegbaum et al., 2018; Richardson et al., 2012; Robbins et al., 2004; Senko & Dawson, 2017; Sisk et al., 2018), though exceptions do exist (e.g., the relation between autonomous motivation and engagement; Howard et al., 2021). In addition, the interventions that have been designed to enhance these factors (e.g., growth mindsets, utility value) do not appear to have consistent effects across a broad range of populations and contexts (Binning & Browman, 2020; Bryan et al., 2021).

One reason for this may be because, historically, researchers have operated under the assumption that motivation is an all-purpose energy that varies primarily in terms of its strength, amount, or quantity (see Higgins, 2012). From this perspective, the source of an individual’s motivation (e.g., intrinsic value vs. extrinsic incentives) is not particularly important for understanding how it will be experienced or how it will affect the person’s behavior—as long as the overall amount of motivation to perform a particular task is sufficiently high, the individual will persist at it when challenges arise. The primary role of motivation theories that have adopted this perspective is to identify predictive factors that are linearly associated with the strength of an individual’s motivation across a broad range of tasks and contexts. Even in the rare case where a theory does posit that there are qualitatively distinct types of motivation that stem from different sources (e.g., SDT), it may assume that one of these types (e.g., autonomous motivation) is generally more beneficial than the others (e.g., controlled motivation) and, thus, like the other theories, focus on identifying factors that either promote or undermine this optimal motivation across a broad range of tasks and contexts.

Increasingly, this perspective is being called into question. That is, researchers have been less willing to assume that the motivation derived from a particular source (e.g., growth mindsets, mastery goals, utility value) will generally benefit all students across all contexts. And, this has led them to explore the complex relations between culture, identity, motivation, and behavior in novel ways. We highlight several of these advances in the present section.

Alternative Ontological Approaches to Investigating Motivation

One way in which the field has sought to capture more of the variation in student motivation is simply to examine the relations between well-established motivational predictors (e.g., intrinsic value, self-efficacy) and outcomes (e.g., standardized test scores) across a broader range of populations and contexts (e.g., Li et al., 2021). However, some researchers have questioned whether this approach is still too narrow. To formulate their critiques, they have drawn on two distinct but complementary perspectives: the situative approach to studying learning, and the complex dynamic systems (CDS) framework. Although these approaches are by no means new, they have only recently gained traction when it comes to explaining the disparate ways in which students become motivated to engage in academic tasks. Our reason for highlighting these approaches is not because we believe that more mainstream social cognitive approaches to studying motivation should be abandoned, but because these alternate perspectives may help researchers grapple with some of the contextual nuance and complexity that is typically ignored within the motivation literature.

The Situative Approach

The situative perspective posits that human functioning, including learning and motivation, is best understood in terms of the various socially-constructed systems of meaning that guide people’s participation in particular activities. These systems extend beyond the physical contexts in which the activities take place, and include the overlapping communities, cultures, affinity groups, and organizations that the individuals have been exposed to (and contributed to) throughout their development. So, for example, when attempting to understand what will motivate a particular sixth-grade student to engage in a writing task, it is not enough to simply characterize the climate of the classroom in which the task was assigned in terms of one or two salient dimensions (e.g., a mastery vs. performance classroom goal structure; Bardach et al., 2019). Instead, from a situative perspective, it is important to understand how salient aspects of a student’s identity affect (a) the way they get positioned in the classroom (e.g., does the student’s teacher convey certain performance expectations based on the student’s race, ethnicity, gender, or socioeconomic status), and (b) the narratives they construct about what kind of person they are or what they want to achieve in the class (e.g., has the student internalized the belief that children like them are less capable of succeeding at a writing task, or care less about succeeding, compared to other children). It is also important to understand how the student’s participation in meaning systems outside of the classroom has shaped their personal narratives, as well as their interpretation of the writing task. If the student in our example happens to be an immigrant to the United States, their beliefs about which forms of expression are acceptable in an academic context may differ from the beliefs held by the majority of their classmates. And, because the student belongs to a generation of children raised on social media, they may feel more comfortable disclosing certain information about themselves in their writing compared to their teacher, who may have grown up without Facebook, TikTok, or even email.

Importantly, it should not be assumed that each of these contextual factors will influence the student’s task motivation in a linear manner, such that we can simply add together the various positive and negative effects of these factors to determine how much the student will want to engage in the task. Rather, the “layered systems of meaning” associated with the student’s immigrant identity, generational status, gender, and age (along with numerous other factors) may be “negotiated” by the student in complex ways that make it difficult to predict how interested in the writing task they will be, or whether their interest will influence their behavior in the same way as it might for other students (Nolen, 2020, p. 3; see also Nolen, 2024). This latter possibility is particularly difficult for researchers working within social cognitive frameworks to address. This is because the aim of social-cognitive theories is to identify a set of motivational variables (e.g., task values, self-efficacy, autonomy, attributions, achievement goals, etc.) that represent proximal causes of students’ behavior across all contexts. It is one thing for these theories to emphasize that certain motivational variables are continually being influenced by a broad set of contextual factors—a point of emphasis that recently led Eccles et al. to add the term “situated” to the name of their theory (see Eccles & Wigfeld, 2020). However, it is quite another thing to entertain the idea that these variables may not even mean the same thing or influence behavior in the same way across contexts. For situative theorists, the processes that shape motivation cannot be separated from the contexts in which they unfold.

Consequently, researchers adopting a situative approach prefer to treat the “learner-in-context” as their primary unit of analysis. That is, rather than examining the ways in which motivation is typically impacted by certain contextual factors for most students, they try to understand the ways in which various factors take on unique motivational meanings for particular individuals (or groups of individuals) within particular contexts. In doing so, these researchers tend to rely less on traditional variable-centered methods of investigation (such as the statistical analysis of mean ratings from questionnaires) in favor of qualitative and mixed methods that afford a “thick description” (Geertz, 1973) of “local knowledge practices; material tools; interactions among participants; the nature of participation available to and desired by individuals; relation of those means and objects to individuals’ personal and positional identities; and their affiliation to people, subject matter, and institutions” (Nolen et al., 2015, p. 235).

Importantly, this type of research can be conducted as an end in itself, or it can inform design-based research (DBR) efforts to iteratively develop motivationally-supportive interventions and learning environments (Nolen, 2024; Ryu, 2020). As an example, consider the intervention that Browman et al. (2022) designed with the aim of boosting academic motivation among a specific population: low-income Black high school seniors attending a school with historically low achievement rates. While the researchers’ initial intentions (i.e., helping these students to see school as a pathway to a successful future) were aligned with a key tenet of SEVT (i.e., bolstering motivation by increasing the perceived utility value of school), they were aware that what might seem like a viable path to some students might not seem particularly realistic to other students in this group. Thus, the research team began by conducting multiple rounds of focus groups and interviews with students and alumni from the specific school where they were planning to implement the intervention. The resulting conversations established that the common approach of highlighting college as the only school-based path to future success was not experienced as motivating for all of these students. Because the students and alumni were from low-income families, some of them believed that college was financially out of reach; and, because the students were in their last year of high school, some believed that it was too late to earn the kinds of grades they needed to gain entry to college. These insights led the researchers to develop an intervention that highlighted the fact that there are multiple school-based paths to success (e.g., attending a post-secondary vocational school or a college). They also informed the decision to have the intervention message be delivered by relatable role models (i.e., formerly low-income Black alumni who had experienced upward mobility as a direct result of their post-secondary education). This tailoring proved effective: those who heard about the existence of multiple education-based paths to future success (versus those who only heard about the college path) were more likely to see education as important for their futures and reported stronger academic intentions. This example illustrates that when researchers begin by exploring what a particular group of students finds to be motivating within a particular context, they can enhance their ability to predict and influence important outcomes.


The Complex Dynamic Systems (CDS) Approach

In line with the situative approach to investigating motivation, the CDS approach posits that a student’s motivated behavior can only be fully understood by accounting for their interactions with other individuals, groups, institutions, and cultural artifacts as part of a complex sociocultural system. However, like other social perspectives on human development (e.g., Bronfenbrenner’s bioecological model; Bronfenbrenner & Morris, 2006), the CDS approach also posits that each individual is themself a complex system of internal psychological components (e.g., beliefs, emotions, dispositions, etc.) nested within the broader sociocultural system. Importantly, what the CDS approach provides that may be missing from other social or systems-based perspectives is a conceptual framework for understanding the dynamics of a hierarchically nested set of complex systems in which the components interact within and across levels in a reciprocal and nonlinear manner (see Marchand & Hilpert, 2024, for a review).

At the heart of this framework is the concept of self-organization, which refers to the ways in which the continuous and changing interactions between components of a complex system (whether that system is biological, psychological, or social in nature) precipitate the emergence of stable patterns or states (Thelen & Smith, 2006; Witherington, 2015). For example, motivation researchers operating from a CDS perspective have argued that the various social cognitive predictors of student motivation (e.g., fundamental needs, achievement goals, self-perceptions, epistemological beliefs, values, emotions, and behavioral strategies) can be thought of as components in a complex system that have the capacity under the right set of conditions to organize themselves into patterns or states that range from fleeting (e.g., a momentary urge to quit) to more stable (e.g., chronic amotivation; Kaplan et al., 2019; Miele et al., in press). Importantly, these states exhibit holistic properties that are more than just simple combinations of the system’s underlying components. For example, from a CDS perspective, flow (i.e., the “subjective state that people report when they are completely involved in something to the point of forgetting time, fatigue, and everything else but the activity itself”; Csikszentmihalyi et al., 2005, p. 230) can be posited as an emergent state in the motivational system that stems from interactions between the various constructs constituting the system (e.g., competence beliefs, perceptions of challenges, feelings of autonomy, interest, etc.). In this case, the experience of flow is not just about feeling competent, challenged, autonomous, and interested. For flow to occur, these constructs would need to organize themselves into a stable pattern of interaction within the individual. That is, to the extent that flow truly is an emergent state, it can be characterized not just by specific motivational constructs, but also by holistic properties of the overall pattern, which perhaps include the merging of action and awareness and an altered sense of time (Csikszentmihalyi et al., 2005).

Another important characteristic of complex systems is that their components often interact in a nonlinear manner. By nonlinear, CDS theorists mean that the interactions are reciprocal and/or recursive, such that the output of any particular interaction may feed back into the system in ways that are self-amplifying or constraining. As a result, the phenomena that emerge from these interactions (e.g., flow states) cannot be adequately explained in terms of the simple linear effect that one component has on another (i.e., in terms of “simple cause-effect logic”; Rowland, 2007, p. 10, as cited by Kaplan & Garner, 2017). Instead, “large inputs sometimes produce small results, and a small input at the right time can produce a dramatic result” (Guastello & Liebovitch, 2009, p. 1, as cited in Witherington, 2015). For example, when a student starts off working on a particularly easy activity that they find boring, a large increase in perceived challenge may not be enough to shift the experience of boredom to a state of flow; but, when working on a moderately demanding activity, even a small increase in perceived challenge can produce such a shift (Ceja & Navarro, 2012). Importantly, although the input to the system may vary quantitatively along a single dimension (i.e., perceived challenge), the output (i.e., change in motivational state) that emerges is qualitative in nature. In the case of our example, a small change in challenge gives rise to a qualitatively distinct state (i.e., flow), which can be characterized in terms of multiple holistic properties (e.g., sense of time, fatigue, etc.).

Given the sheer number of components that comprise a person’s motivational system, as well as the complex relations between them, there are likely to be a vast number of patterns that the system can organize itself into and thus a vast number of different motivational states individuals might experience (e.g., amotivation, flow, an autonomous prevention focus, and so on; see Miele et al., in press). That being said, the CDS approach suggests that some patterns are more probable than others within a particular environment, given the individual’s developmental history, as well as certain biological and environmental constraints. These patterns are often described as attractor states because the self-organizing components of the system appear to be more “attracted” to certain patterns of synchronization than others. For example, a recent study by Schweder and Raufelder (2022) used latent profile analysis (LPA) and latent transition analysis (LTA) to identify common configurations of motivation components in a sample of adolescent students at four times during the school year. They found that a profile that included high levels of topic interest, self-efficacy, utility value, and effort emerged more frequently at the initial time point than a profile that included low interest, high self-efficacy, and moderate levels of utility value and effort. Furthermore, the low interest–high self-efficacy profile did not emerge in the LPAs conducted at the later three time points, which suggests that this profile may have changed from a weak attractor state in students’ motivational landscapes to a repellor state (i.e., a state that the system has a tendency to move away from). However, it is important to note that inferences about attractor states based on LPAs and LTAs should be made with caution, as the results of such analyses involve identifying common configurations of components at particular points in time across individuals, in contrast to the more CDS-aligned approach of identifying patterns of interactions between components that emerge over time within the same individual (see Hilpert & Marchand, 2018).

For educational psychologists, the CDS perspective suggests a number of new directions for motivation research. First, researchers can begin to identify the strongest and most common attractor states for a particular group of students in a given context (i.e., the within-person patterns of motivational factors that emerge most frequently across students in that context). Second, they can attempt to understand how these patterns differ from each other in terms of their holistic properties and determine whether particular properties are adaptive or maladaptive within specific contexts. For example, the holistic properties that may be unique to flow states (i.e., the merging of action and awareness, an altered sense of time) are assumed to be beneficial in most performance contexts; however, there may be situations in which this all-consuming task absorption may actually be maladaptive because it prevents students from redirecting their attention to other important goals (Pham & Duff, 2022). To the extent that researchers are interested in fostering particular motivational states within a given context, a third direction is to identify variables (known as control parameters; Hilpert & Marchand, 2018) that trigger changes in the way that the components of the motivational system organize themselves, thus eliciting the kinds of qualitative shifts described above. In our previous example illustrating the nonlinear relations between perceived challenge, boredom, and flow, task difficulty can be considered a control parameter of the system. As Kaplan et al. (2019) have suggested, it is likely that a number of control parameters are components of the broader sociocultural system in which the motivational system is nested. Thus, in line with the situative perspective described in the previous section, the individual and the context should not be studied separately from each other.

That being said, there are some important differences between the situative and CDS approaches. Unlike the situative approach, the CDS approach assumes that the processes and patterns in a complex system can be characterized in terms of “a common set of principles and mathematical formalisms” (Thelen & Smith, 2006, p. 271). Relatedly, the CDS approach employs quantitative methods for analyzing data that draw on these formalisms (e.g., the types of nonlinear equation-based modeling techniques described by Hilpert & Marchand, 2018), whereas the situative approach relies more on qualitative methods that involve compiling “thick descriptions” of learners in context. The implications of both the situative and CDS approaches for future research on motivation are explored in the remaining sections of this chapter.



Centering Race, Ethnicity, and Culture in Motivational Research

As discussed in the previous section, both the situative and CDS approaches assume that certain motivational processes (e.g., the influence of task values on student engagement) are not universally applicable across populations and, thus, certain psychological variables cannot be defined, measured, and expected to function in the same way among members of any social or cultural group. To the extent that this is true, it is especially problematic that research on motivation has (a) overwhelmingly focused on populations representing a very small subset of the global population—specifically, White, highly-educated, middle- and upper-class American, European, and Australian students (DeCuir-Gunby, 2024; DeCuir-Gunby & Schutz, 2014; Graham, 1992; Zusho & Clayton, 2011; Zusho & King, 2024), and (b) primarily been conducted by researchers who are members of these privileged groups (Roberts et al., 2020; Usher, 2018). It is equally concerning that when psychological research focusing on minoritized groups is conducted, it “is often rendered as second-class research, critiqued as social advocacy work, and relegated to less prestigious journals or niche special issues on culture” (Matthews & López, 2020, p. 2). Although such concerns are not new (e.g., Graham, 1992), they have received substantially more attention in recent years.

One way in which the “Whiteness of motivation research” (Usher, 2018, p. 131) may undermine efforts to support students with marginalized identities is by reinforcing the “deficit thinking” of the researchers and educators who work with these students. Specifically, when researchers (a) create and norm measures of motivation constructs (e.g., expectancies, utility value, autonomy, etc.) with homogeneous samples of middle- and upper-class White students from the U.S., Europe, and Australia and (b) conduct studies showing that these measures are positively associated with achievement outcomes, people may come to assume that all students who score low on these measures (including students from groups not included in the original research) are inherently deficient in some way (see DeCuir-Gunby, 2024; DeCuir-Gunby & Schutz, 2014; Matthews & López, 2020; Patton Davis & Museus, 2019; Usher, 2018; Zusho & Clayton, 2011). Unfortunately, psychology has a long history of fostering this type of deficit thinking, including in the motivational domain. Examples include the field’s development in the 1900s of “IQ tests” for assessing innate intellectual ability (at least in the U.S.; see Matthews & López, 2020; Omori, 2018) and its focus in the 1950-60s on familial characteristics that contributed to children’s “need for achievement” (see Graham, 1994). In both cases, measures of these constructs were initially developed with relatively privileged and racially homogenous samples of participants. Later, when groups of racially and economically marginalized students scored lower than the norms that were established with these samples, it was argued that the students possessed deficient levels of intelligence or achievement motivation.

In recent years, researchers have sought to decenter the Whiteness of motivation research by attempting to “reimage” key motivational theories from the perspective of underexamined groups of students—a goal that aligns with the situative approach described earlier. As Matthews and López (2020) explained, “race-reimaging begins with the psychological construct in question (e.g., sense of belonging, self-efficacy) and infuses sociocultural values to reimage what the construct actually means for a specific cultural group.” In doing so, it “encourages us to ‘see’ the psychological construct through the eyes of the group we are studying in order to understand both the generalizable and culturally-nuanced elements of that construct” (p. 2; for reviews, see DeCuir-Gunby, 2024; DeCuir-Gunby & Schutz, 2014).

Contrary to universalist assumptions, the reimaging perspective seeks to draw attention to the fact that some of the constructs posited by the previously reviewed theories may not be experienced or interpreted in the same way by students from different groups or cultures (see King et al., 2018; Zusho & King, 2024). For example, with regard to SEVT, measures of the utility value of an academic subject (e.g., STEM classes) often include items that assess the extent to which a student perceives the content as related to their personal academic/career plans (e.g., “The course material is relevant to my future career plans”; Hulleman et al., 2017); and, on average, these measures have been shown to predict academic outcomes in White middle- and upper-class samples. In contrast, Gray et al. (2020) posited “that students of color are not drawn to scholastic activities solely for self-oriented reasons” and, thus, focused on the extent to which Black middle schoolers perceived their STEM classes as providing communal learning opportunities (e.g., “Today’s lesson was important for learning how to help other people”). The results of their study showed that these perceived opportunities significantly predicted students’ behavioral engagement in their STEM classes (see also Kumar et al., 2018).

With respect to SDT, the positive relation between choice and intrinsic motivation that has been repeatedly observed with largely White, educated, middle- and upper-class samples was not observed in a sample of Japanese American children (Iyengar & Lepper, 1999). In fact, the authors found that Japanese American children were actually less motivated to engage in a learning-related game when they had the opportunity to make their own choices during the game compared to when valued others (e.g., their mothers) made the choices for them. Relatedly, Li et al. (2021) found that the positive association between intrinsic science motivation (i.e., interest and enjoyment) and science achievement predicted by SDT was substantially stronger in more individualistic countries than in more collectivistic ones.

The tenets of achievement goal theory also appear to be moderated by culture (see Zusho & King, 2024). For example, although performance-avoidance goals tend to be maladaptive for students from the U.S. and Canada, a meta-analysis showed that they predicted significantly more positive performance outcomes in Asian samples (Hulleman et al., 2010). Even more dramatically, when King and McInerney (2019) used an open-ended measure that allowed Filipino students to describe their achievement goals through their own cultural lens, they found that the widely adopted 2 × 2 achievement goal framework only accounted for 15% of the total achievement goals that students generated. They also found that a novel category of “family support” goals (e.g., “I do my best in school because I want to provide for my parents in the future”) accounted for the same percentage of the goals that students’ generated (i.e., 15%). Furthermore, students’ family support goals positively predicted their engagement and academic achievement and negatively predicted their disengagement across multiple follow-up studies, even when controlling for the influence of mastery and performance goals.

Finally, regarding the belonging literature, Gray et al. (2018) note that traditional conceptions of belonging promote the idea that students should adapt to the dominant institutional norms, values, and culture. This is problematic for members of groups that have historically been marginalized in school (e.g., Latinx students), banned from mainstream education (e.g., Black students), or for whom the school system was designed to eliminate their culture (e.g., Indigenous residential schools that were designed to “kill the Indian in the child”; Truth and Reconciliation Commission of Canada, 2015; see also Fong et al., 2019a). In contrast, when qualitative researchers begin by asking what belonging in school actually means to Black, Latinx, and Indigenous students, they often find that it does not mean assimilating; instead, it feels to these students “like one can bring all of their identities in the classroom” (Masta, 2021, p. 361; see also Masta, 2018). This has been referred to as “belonging in continuity with their ancestral heritage” (J. E. King & Swartz, 2015, p. 18, as cited in Gray et al., 2018).

In addition to reimaging motivational theories and constructs, another way to ensure that motivation research reflects the unique experiences, identities, and perspectives of students from marginalized communities is to increase the number of researchers who are actually a part of these communities. Because researchers’ own identities and life experiences influence the research process (including the kinds of research questions they choose to explore, the methods they choose to employ, and their interpretations of their findings; Roberts et al., 2020; Usher, 2018; Zusho & Clayton, 2011), it seems reasonable to assume that a researcher who shares certain identities with a group of students is likely to ask questions that reflect a more nuanced understanding of the students’ motives, concerns, and meaning systems, compared to a researcher who is positioned outside of the group (e.g., Rogers et al., 2021). Note that increasing the number of researchers from marginalized communities can mean taking steps to increase diversity in the academy, but it can also mean adopting participatory methods (e.g., participatory action research; Brion-Meisels & Alter, 2018), whereby non-academic members of the community are invited to participate in key aspects of the research process, including formulating the very questions that the research team will go on to investigate.

To be clear, we are not arguing that prominent motivational theories are wholly invalid or irrelevant for understanding the motivation of students who are not White, middle- and upper-class, and from the U.S., Europe, or Australia. In fact, many tenets of the foundational theories discussed above have been replicated with historically understudied populations (see King et al., 2018). However, the issues and findings discussed above highlight the importance of considering who will (and will not) be a part of our samples and research teams. To that end, we join our colleagues from other areas of psychology in recommending that educational psychologists begin to include statements regarding “constraints on generality” in all articles describing empirical research (see Simons et al., 2017). In these statements, researchers are asked to explicitly specify which populations they expect the results to generalize to and which they do not. This information can be helpful for researchers conducting replication studies, for those interested in extending their research to novel groups and contexts, and for those looking to use the findings with real students in applied settings. In addition, the statements could be expanded to include information about the researchers’ positionality, thus helping them to be self-reflective and transparent about their “own social locations and how this shapes [their] cognitions, values, epistemologies, ontologies, and meaning-making when [they] engage in knowledge production” (López et al., 2018, p. 186; for a related approach, see Fong et al., 2019a, Table 1).


The Heterogeneity and Context-Dependence of Motivational Interventions

One of the ultimate goals of motivation research in educational psychology is to develop and implement educational interventions and policies that can enhance student motivation and close achievement gaps in real-world academic settings. However, a corollary of the universalist assumption described above is that interventions based on the previously reviewed motivational theories should be equally effective for all students under all conditions. Thus, for years, research on motivational interventions tended to focus on average, between-condition (intervention versus control) effects. Although today it is more common than it had been for researchers to compare the effects of an intervention on minoritized versus non-minoritized students, the first group is often an aggregate of several distinct subgroups (e.g., Black, Latinx, Indigenous, first-generation, low-income, free/reduced lunch, etc.). In such instances, then, minoritized status is essentially treated as a monolithic “error-free indicator of a set of values, beliefs, institutions, and behaviors that can ‘distinguish one group from another’” (Usher, 2018, p. 138; see also Schutz, 2020).

As an example of why this can be problematic, consider the findings from Jack’s (2014) sociological study of low-income Black students at an elite university. While some of these students had attended under-resourced high schools in economically distressed communities, others had attended highly-resourced boarding, day, and preparatory high schools in predominantly White and wealthy neighborhoods. Because the latter group had high school experiences that were culturally and socially similar to their lives at the university, they tended to report greater feelings of belonging on campus. Thus, if researchers were to conduct a belonging intervention with students at this university, it seems unlikely that all of the low-income Black students would respond in the same way. Unfortunately, this type of sociocultural nuance is rarely accounted for in intervention research, as researchers typically focus on simple group × condition interaction effects. One notable exception is a study by Harackiewicz et al. (2016), which demonstrated that a utility value intervention was effective for underrepresented racial-ethnic minoritized students from first-generation backgrounds, but not for minoritized students from continuing-generation backgrounds. Such studies demonstrate the importance of examining treatment heterogeneity or variation in the effects of a given intervention when applied to diverse samples of students (see Binning & Browman, 2020; Bryan et al., 2021).

The concept of treatment heterogeneity can also be applied to the variation that exists across the different learning contexts in which the intervention is being implemented. A powerful demonstration of this point comes from the mindset literature. As described above, growth mindset interventions are designed to teach students that intellectual growth is possible, and such interventions have been shown to boost academic performance among struggling students. However, in recent years, researchers have increasingly found that such interventions can be ineffective when students’ academic environments do not “align with the messages of the intervention” (Yeager et al., 2019, p. 364). More specifically, Yeager et al. have found that if the day-to-day messages that students are exposed to in their learning environment oppose or contradict the messages of the growth mindset intervention—such as when the norm amongst their peers is to avoid academic challenges (Yeager et al., 2019), their teachers believe that intellectual ability is fixed (Canning et al., 2019; Yeager et al., 2022), or the person leading the intervention is deemed untrustworthy (Yeager et al., 2014)—the intervention’s benefits may be nullified. In line with the situative and CDS approaches described above, these findings demonstrate that motivation interventions should be considered context-dependent tools—they have the potential to improve academic outcomes, but only when supportive conditions exist in the educational environment. Walton and Yeager (2020) provide an illustrative analogy: “change requires planting good seeds (more adaptive perspectives) in fertile soil in which those seeds can grow (a context with appropriate affordances)” (p. 219).

Although motivational interventions that are implemented in supportive conditions do show reliable effects for particular groups of students, some researchers consider these effects to still be relatively small (see Miller, 2019, for a review; but, for counterarguments, see Kraft, 2020; Yeager et al., 2019). Perhaps one reason the effects are not larger is because they tend to target a single component of the system (e.g., utility value or mindset beliefs), with the expectation that an increase in this component will lead to a proportional rise in the students’ motivation. From a CDS perspective, the motivational system includes many factors interacting with each other in a complex (i.e., reciprocal and nonlinear) manner. Thus, targeting just one component may be unlikely to produce a substantial change in the emergent properties of the system that are predictive of achievement (e.g., perseverance, cognitive engagement, etc.).

On the other hand, if the component targeted by an intervention happens to serve as a control parameter for the system (see above), then small changes in the component may actually result in large qualitative shifts in motivation. Such a possibility is actually consistent with arguments made by Walton and Wilson (2018) about the recursive nature of “wise” interventions — that small shifts in certain components (e.g., students’ mindsets beliefs or sense of belonging) can trigger self-sustaining and self-amplifying processes that result in relatively large changes to the students’ meaning systems and motivation. The problem, however, is that without a deeper understanding of the dynamic properties of the motivational system, it can be difficult “to tell which external factors merely affect behavior quantitatively and which factors change the class of behavior (e.g., change the system from one type of pattern to another)” (Vallacher & Nowak, 1997, p. 79). In other words, it is possible that mindset beliefs and other factors targeted by common motivation interventions do serve as control parameters for the motivational system, but it is also possible that they play a more limited role when it comes to changing the system’s behavior. If we hope to distinguish between these possibilities, additional research is needed that examines the “theoretical principles of the motivation system’s dynamic behavior” (Kaplan, 2023, p. 451). Such research would not only help investigators to better understand and refine existing motivational interventions, but it would also aid them in exploring new types of interventions—ones that do not “rely on deterministic prediction and control to ‘fix’ motivation (like a mechanic fixing a car),” but instead “introduce change into the system that could be anticipated to shift its emergence towards a more desirable direction (like a gardener trying to revive a garden)” (Kaplan, 2023, p. 451).


Regulating Multiple Dimensions of Motivation

Given that motivation is a complex phenomenon that varies substantially between individuals and across contexts, constructing interventions that aim to bolster narrow aspects of students’ motivation (e.g., utility value) within specific contexts (e.g., their biology class) may not always be the most efficient means of supporting their development. Instead, it may be better to provide students with the skills and strategies they need to assess the demands of whatever situation they happen to be in and then shift themselves into a motivational state that will help them to meet these demands. Although few interventions exist that explicitly teach these skills to students, research examining motivation regulation is growing and investigators are developing a better understanding of the basic processes by which students monitor and control their task motivation and engagement.

Existing research on students’ motivation regulation has largely focused on identifying the strategies that students use to bolster particular components of their motivation (e.g., perceived self-efficacy, intrinsic value, attainment value) when they feel like quitting. This work has shown that students’ self-reported use of these strategies is predictive of important academic behaviors and outcomes, such as task persistence, metacognitive self-regulation, and achievement (see Miele & Scholer, 2018; Wolters, 2003). Interestingly, very little of this research has investigated students’ reasons for choosing certain strategies over others within a particular context. This could be due to the previously described tendency of researchers to view motivation (or at least some “optimal” form of motivation) as a unidimensional construct that can be increased by targeting a limited set of proximal causes, regardless of context. If motivation regulation is simply about increasing the overall strength of one’s motivation, then the different types of regulation strategies may be seen as relatively interchangeable.

If, on the other hand, motivation is an emergent phenomenon that can take many different forms, then regulating one’s motivation may involve shifting between qualitatively distinct states and not just strengthening a single state. This possibility is the primary focus of the metamotivational approach to studying motivation regulation (Miele et al., 2020; Scholer et al., 2018). Researchers who take this approach assume that the motivational states that individuals are most likely to experience (i.e., the “attractor states” in their motivational landscape) vary along a number of different macro-level dimensions (see Miele et al., in press)—some that are well-known in the educational psychology literature (e.g., autonomy vs. control), but others that have been more frequently explored by social psychologists (e.g., promotion vs. prevention; high- vs. low-level construal; Higgins, 1997; Trope & Liberman, 2010). Furthermore, the poles of each dimension are thought to relate to particular modes of information processing and patterns of behavior that may be more adaptive for some kinds of tasks than for others. For example, intrinsic motivation appears to be related to the kind of deep processing that may be especially adaptive for open-ended tasks (i.e., tasks that require novel or thoughtful responding), whereas incentive-based motivation seems more closely related to the kind of narrow attention that may be adaptive for close-ended tasks (i.e., tasks that require rote or repetitive responding; see Cerasoli et al., 2014).

One aim of recent metamotivation studies has been to assess whether people possess normatively accurate knowledge about the performance tradeoffs associated with these different dimensions of motivation. The results of these studies suggest that, on average, college students and other adults do possess this knowledge when it comes to the dimensions of autonomy vs. control, promotion vs. prevention, and high- vs. low-level construal. Furthermore, with respect to the latter two dimensions, this knowledge has been shown to generalize across cultures and to predict students’ grades in an introductory psychology course (see Miele et al., 2020, for a review). That being said, research on metamotivational knowledge is still in its infancy, and more studies are needed that examine it as a predictor of engagement and performance across a broad range of ages and educational contexts. For a novel study that takes a different approach to assessing students’ metamotivational knowledge and its correlates, see Bäulke et al. (2021).

Another important direction for future research on motivation regulation is to examine how students manage their simultaneous pursuit of multiple goals. Past studies have typically focused on predictors of students’ motivation to pursue individual goals (e.g., to successfully complete a task or pursue a particular major), as well as the strategies they use to sustain this motivation. However, to the extent that students’ motivation is best understood as arising from a complex system of intersecting goals and needs, it is important to understand how students go about bringing these goals and needs into alignment, especially when they are perceived as conflicting with each other. Scholars from a number of different research traditions have begun to explore this topic (e.g., Grund et al., 2018; Kim et al., 2021; Kung & Scholer, 2020).


New Methods for Investigating Motivation

As should be clear by this point in the chapter, a major advance in the motivation literature over the past ten years has been to explore some of the complexity of motivational phenomena that had previously been ignored. Because this exploration has been guided, in part, by novel ontological approaches (e.g., the situative and CDS perspectives, described above), it has required researchers to go beyond traditional methods that involve examining linear relations between variables. In particular, we have noticed a substantial uptick in researchers’ use of person-centered approaches (e.g., latent variable mixture modeling; see Harring & Hodis, 2016) and experience sampling methods (e.g., daily diaries) over the past ten years (Zirkel et al., 2015). Still, there are numerous additional methods for exploring motivational complexity that have not yet gained traction within the educational psychology literature. We, therefore, recommend that researchers who are interested in exploring motivation as an emergent phenomenon review the various CDS-related methods summarized by Hilpert and Marchand (2018), such as social network analysis, agent-based modeling, and dynamic modeling. In addition, researchers who are particularly focused on investigating the “socially and historically situated contexts of classrooms, schools, and educational systems” should review the articles in the recent special issue of Educational Psychologist, which explored qualitative and mixed-methods research (Meyer & Schutz, 2020, p. 193). Finally, computationally savvy researchers may want to explore the use of advanced automated techniques (e.g., machine learning) that have been recommended for exploring the complexity of motivation-related phenomena (see D’Mello et al., 2017, for a review and Donnellan et al., 2021, for an illustrative example).



Conclusion

In the years since the previous edition of the Handbook of Educational Psychology was published, research on student motivation has continued “to be a vibrant and productive area of study” (Linnenbrink-Garcia & Patall, 2016, p. 99). Although advances are still being made to the prominent motivational theories discussed in this chapter, there has been a strong shift toward developing theory-based interventions aimed at enhancing students’ motivation and achievement. Although we welcome this focus on application, we believe that more work is needed to refine and integrate the various theories we have reviewed. Indeed, the considerable overlap between certain concepts (e.g., interest, intrinsic value, and intrinsic motivation) has led some scholars to ask, “do we need all of these theories and constructs?” (Anderman, 2020, p. 4). Our own view is yes: each of the theories discussed in this chapter does make a unique contribution to our understanding of student motivation. However, as discussed in the latter half of the chapter, we join many contemporary motivation researchers in calling for better explanations of (a) how constructs from one theory relate to constructs from other theories as part of a complex motivational system and (b) how the functioning and interrelations of these constructs vary from one student, group, context, or time point to another. Ultimately, such advances could lead researchers to broaden their theoretical perspective, which may help them to develop novel interventions and contribute to innovative educational policies and practices that address important educational problems (see Anderman, 2020).
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Emotions are omnipresent in our lives. They have always intrigued humans – from artists to scholars – and they have been investigated in various scientific disciplines, from philosophy and sociology to biology and psychology. This chapter takes a psychological perspective on emotions, with a particular focus on educational settings. It addresses a number of basic psychological principles regarding the causes of emotions, their effects on cognition and learning, and their regulation. Both teachers’ and learners’ emotions and emotion regulation are considered. Specific implications concerning the design of emotionally healthy learning environments are presented, and last, challenges for future research are addressed.

General Conceptualization of Emotions

In line with Scherer and Moors (2019), we propose that emotions can be viewed as an “interface between an organism and its environment,” comprising “different components such as appraisal of the situation, action preparation, physiological responses, expressive behavior, and subjective feelings” (p. 721). Taking pride and anxiety as examples, those emotional components would typically play out as follows. A typical pride-eliciting appraisal could be that an individual perceives a positive situation or event (e.g., an academic success) to have occurred as a result of their personal ability or effort. The individual would be motivated to engage in the activity again, their heart rate and body temperature would increase, they would typically smile and hold their head tilted back, the chest expanded, potentially raise their arms, and feel a sense of superiority and accomplishment. Anxiety would be characterized by appraisals of a potentially negative situation (e.g., failure on an upcoming exam) which the individual does not feel certain to cope with, thus flight or avoidance would be prepared, heart rate would increase, and sweat would be produced, eyes would widen, and the posture would be crouched. The subjective experience would be dominated by the desire to leave the situation and worries about the potential threat and aversive consequences of the situation. Further important features of emotional experiences are that they are relatively brief and have a specific object focus. This also sets them apart from moods, which are longer-lasting, do not have an object focus, and imply comparably weak physiological responses and expressive behavior.

Within those boundaries of shared features, a fascinating characteristic of emotions is that they come in a considerable variety, which is also reflected in everyday vocabulary of human languages, such as joy, pride, anger, anxiety, sadness, boredom, etc. (Moors, 2017). Those different discrete emotions can have rather different antecedents, effects, and implications in interpersonal interactions. For example, teachers’ expression of pity as compared to anger during failure feedback makes a difference for students: Pity signals that the teacher attributed the failure to low competence; anger signals attributions to low effort (Taxer & Frenzel, 2020). On the other hand, some discrete emotions also have similarities from a phenomenological point of view, so another way of conceptualizing emotions involves viewing them as points within a space of a restricted range of meaningful descriptive dimensions, such as valence (from unpleasant/negative to pleasant/positive) and activation (from calm to alert; see e.g., Posner et al., 2005). Considering emotions along dimensions helps reduce complexity and identifies regularities, for example for emotion-performance outcome links (e.g., pleasant-activating emotions have been shown to have beneficial effects on performance [Pekrun, 2018]; see in more detail later). Other ways to categorize emotions can be to differentiate them according to their object focus (see next section).

A further important conceptual aspect in the context of emotions is that they can be conceptualized along a continuum ranging from state to trait (Lazarus, 1994). Emotional states are momentary experiences directly emerging from an individual’s interaction with their current environment. In contrast, when considering emotions more as traits, the emphasis is on the fact that some people, more so than others, have a disposition to experience certain emotional states more frequently, and/or more intensely, than others. By definition, emotional traits are supposed to be relatively stable over time (see Nett et al., 2017, for teasing apart state vs. trait components of students’ academic emotions).


Emotions in Education

A Short History: From Test Anxiety to Various Types of Emotions

Formal and informal educational contexts entail a vast variety of emotions. Nevertheless, the initial years of scientific inquiry into emotions in education were largely restricted to one single emotion, namely test anxiety. Early works on test anxiety were conducted in the 1930s (e.g., Brown, 1938), and this emotion continued to be by far the most prominent emotion considered in educational research throughout the 20th century (for a recent meta-analytic review, see Von der Embse et al., 2018). Since the late 1960s, attributional research broadened the perspective by considering cognitive antecedents of different emotions following success and failure, such as pride, gratitude, shame, guilt, and anger (Weiner, 1985). In contemporary scientific inquiry into emotions in education, various types of emotions are considered.

A first and highly prominent type is achievement emotions. Achievement situations are characterized by the fact that one’s own actions and the resulting outcomes are evaluated with regard to a given standard or frame of reference, implying success and failure (see also Miele et al., 2024). Accordingly, achievement emotions are emotions that occur in relation to achievement activities (i.e., trying to solve a math task, or trying to memorize vocabulary) and the results of these activities (i.e., scoring high or low on a related math or vocabulary quiz). Test anxiety is the most prototypical and commonly investigated achievement emotion. Further examples include enjoyment, pride, shame, relief, anger, and boredom, which are experienced before or during achievement activities, or in response to achievement outcomes.

An important type of emotion that does not directly pertain to summative achievement outcomes but still involves subjective judgments of one’s gaps and changes in knowledge are epistemic emotions (e.g., surprise, curiosity, confusion; Muis et al., 2018). Epistemic emotions have gained considerable research interest over the past decade. They occur when learners are engaged in novel, non-routine tasks, such as problem solving and research projects, and are promoted by unexpected information and cognitive incongruity. Confusion and frustration have been shown to be particularly salient epistemic emotions (e.g., Di Leo et al., 2019).

Another type of emotion which is discernable from achievement and epistemic emotions is topic-related emotions. They are triggered directly by the contents of a learning task (e.g., sadness when learning about political conflicts or wars, or disgust with an object to be dissected under the microscope). Finally, learning and teaching also involve social emotions. These include emotions about others’ behaviors or accomplishments or achievement outcomes (e.g., admiration, envy or contempt), or qualities of interpersonal relationships (e.g., sympathy, dislike or even hate). Social emotions are particularly relevant for collaborative learning contexts (Järvelä, 2012).


Measurement

Because subjective experience is a core component of emotions, it stands to reason that it should be possible to assess them by using self-reports. In so doing, researchers need to decide whether to assess emotions as traits or as states, (i.e., asking study participants how they typically feel vs. feel right now). Trait assessments can also be contextualized by asking about how one typically feels with respect to specific types of situations (e.g., tests), and in specific contexts (e.g., mathematics).

For exploring the phenomenology, functions, and effects of both students’ and teachers’ emotions, semi-structured interviews are often used (e.g., Cross Francis et al., 2020; King et al., 2017). Some researchers also explore learners’ state emotional experiences embedded in online-learning environments through so-called emote-alouds where participants are asked to verbalize their affective states during online learning (Harley, 2016).

If the focus is on quantification, emotion assessment can take the form of closed Likert-type agreement ratings pertaining to written verbal emotion descriptions, visual stimuli, or a combination of both. A frequently used quantitative self-report instrument for the assessment of learners’ trait emotional experiences in achievement contexts is the Achievement Emotions Questionnaire (AEQ) developed by Pekrun et al. originally created for use with university-aged students (Pekrun et al., 2011). The AEQ is a statement-based instrument assessing learners’ class-related, learning-related, and test-related experiences of enjoyment, hope, pride, relief, anger, anxiety, shame, hopelessness, and boredom. The AEQ was originally developed for use with university-aged students, but it has been adapted for different age groups, and contextualized for specific school subjects and for state assessments (e.g., AEQ-mathematics; Frenzel et al., 2007; AEQ-elementary school, Lichtenfeld et al., 2012), and Bieleke et al. (2021) have developed a short version of this instrument. The AEQ has sparked a plethora of research on the correlates of learners’ trait emotional experiences since its inaugural dissemination. Inspired by the AEQ, Frenzel et al. have developed the Teacher Emotions Scales (TES, Frenzel et al., 2016), a short self-report instrument to assess teachers’ trait experiences of enjoyment, anger, and anxiety during teaching. For quantifying state emotions, experience sampling methods (ESM) can be used where participants are asked to rate their emotional states repeatedly as they go about their daily lives (Moeller et al., in press). ESM has been used for research on both students’ (e.g., Goetz et al., 2019; Järvenoja et al., 2019) and teachers’ state emotions (e.g., Becker et al., 2015; Chang & Taxer, 2020). Some researchers seeking to avoid the disruptive nature of ESM approaches, but still striving to obtain highly immediate, situationally embedded emotion ratings repeatedly, have used diary designs, for example asking teachers and students to rate how the felt during a class period, right after it ended (Becker et al., 2015; Frenzel et al., 2015; Li et al., 2022).

While self-report approaches to emotions clearly bear a certain face validity, and allow for an efficient measurement of emotions, such direct questioning methods also entail critical fallacies (see also Pekrun, 2020, for a discussion). Specifically, self-reports are prone to conscious or unconscious biases. For example, teachers may not want to admit that they are anxious or angry during teaching; students might over-exaggerate their test anxiety to protect their self-worth. In attempting to reduce these potential biases, corresponding methods have been developed, such as in-depth ethnographic inquiry methods which involve extended contact with study participants, through so-called participant observation (i.e., while being directly involved in the setting of interest), open-ended interviews with relevant others (such as colleagues or peers), complemented by the study of additional official, publicly available, or personal documents (see also Schutz et al., 2016). Another way to assess emotions without relying on self-report is to use the expressive component of emotions by coding and quantifying typical emotion-related facial expressions (Ekman et al., 2002), which can be executed through artificial intelligence-based facial feature recognition (Harley, 2016). Additionally, one can assess the bodily (physical) processes implied by emotional experiences (M. C. Graham et al., 2022; Roos et al., 2021). Recent technology in the form of “wearables” allows for assessing several peripheral-physiological measures including skin-conductance or heart rate, while engaging in certain tasks, both in the laboratory or in the field (including classrooms; see, e.g., Donker et al., 2018, for field teacher data of such type).



Origins and Relevance of Emotions

Why do we experience emotions at all? How are emotions triggered? These questions have been answered from biological, cognitive, and social-constructivist perspectives. The present chapter focuses on theories and empirical findings on the origins of emotions in the educational context. For a broader reading, we recommend the Handbook of Emotions (Barrett et al., 2016).

Appraisal Antecedents of Achievement Emotions

A highly influential emotion theory in educational psychology is Pekrun’s control-value theory (CVT; Pekrun, 2018; see Figure 10.1). This theory is mainly based on appraisal-theoretical approaches that postulate that an individual’s cognitive judgments of a situation are key antecedents of their emotional experiences (Scherer & Moors, 2019). CVT integrates transactional theories of stress-related emotions (Lazarus & Folkman, 1984), attribution theory as it relates to emotions (S. Graham & Taylor, 2014), and has conceptual overlap with expectancy-value theories of achievement motivation (Rosenzweig et al., 2019). In its original version, it focused on achievement emotions (see Pekrun, 2021, for a revised version that explains multiple groups of emotions). CVT postulates that two appraisals are particularly important for the arousal of achievement emotions, namely subjective control over learning- and performance-related activities and outcomes, and the subjective value of these activities and outcomes. According to CVT, the various discrete emotions are characterized by different patterns of control and value appraisals. For example, enjoyment is most pronounced when control is high, and learning is highly valued. In contrast, anxiety before an exam is most pronounced when control is lacking, and the exam (and possible failure) are highly valued. This also implies that control and value appraisals interact in their effects on emotions, or in other words, that the effect of one appraisal on an emotion depends on the level of the other appraisals. For example, if a student considers a test as not very important (low value), the amount of control the student experiences (i.e., how confident they are to succeed) is less predictive of their anxiety than when the exam is of high value (e.g., because it is decisive for college entry).

[image: There are four categories relating to emotions and emotion regulation.  Each category is broken into components and the relationship among the components is defined.]

Long Description for Figure 10.1
The diagram is titled emotions and emotion regulation.  The four factors that influence an individual’s achievement emotions are environment, appraisal, emotion and achievement. The facets of environment are listed as follows. Instructions, value induction autonomy support, goal structures plus expectations, achievement feedback plus consequences. The facets of appraisal are listed as control and values. The facets of emotion are achievement emotions. The facets of achievement are attentional resource, motivation to learn, learning strategies, self regulation of learning. An arrow from the facets under each factor points to the next, finally resulting in achievement.


Figure 10.1 The control-value theory of achievement emotions: Reciprocal linkages between antecedents, emotions, and effects.

Source: Adapted from Pekrun (2018).



There is cumulative empirical evidence of the links between students’ control and value appraisals and a range of achievement emotions (for an overview of traditional classroom-based studies, see Pekrun & Perry, 2014; for an overview pertaining to technology-based learning contexts, see Loderer et al., 2020). Typically, studies addressing those links assessed students’ self-concepts or perceived competence as proxies for control appraisals, and their beliefs of the importance of achievement, and/or the personal relevance of the material to be learned, as proxies for value appraisals. Following such an approach, Shao et al. (2020) provided empirical evidence on the interactive effects of control and value beliefs on a range of emotions in the context of foreign language learning.


Social-cognitive Antecedents of Achievement Emotions

CVT takes a social-cognitive stance by proposing that the social environment, as perceived by the individual, plays an important role in shaping their control and value appraisals and thus their achievement emotions (see Figure 10.1, left part). Specifically, Pekrun (2018) lists (1) facets of instruction, (2) value induction, (3) autonomy support, (4) teacher- or classroom-induced goal structures and expectations, and (5) achievement feedback and its consequences as facets of the social environment that are key for control and value appraisals.

There is empirical evidence of the correlative and predictive links between those environmental factors and students’ emotions, and of the mediating role of control and value appraisals. For example, Lazarides and Buchholz’s (2019) study showed that student-perceived facets of instruction such as teacher support, cognitive activation and classroom management were linked with students’ enjoyment, anxiety and anger. Further, Flunger et al. (2019) administered a field experiment systematically comparing autonomy-supportive versus regular teacher-centered instruction in the context of physics education showing that the experimental condition entailing autonomy support (via provision of choices and rationales, and informational language) was beneficial for students’ positive achievement emotions, and reduced negative emotions, specifically for students with better prior grades. Baudoin and Galand (2017) showed that classroom performance goal structures were positively linked with anger, anxiety and shame, while classroom mastery goal structures were negatively linked with boredom and anger. Finally, achievement feedback – typically communicated as grades in formal educational settings – is highly relevant for students’ control and value appraisals concerning their learning activities, and resultant achievement emotions (see Goetz et al., 2018, for a review on feedback and emotions). Based on those findings, recommendations for educators can be implied (see the section “Designing Emotionally Healthy Learning Environments”).

Family and peer groups, and more distal macro-contexts, shape students’ emotions, too, and these effects seem to be culturally universal. For example, Ansong et al. (2017) and Dong et al. (2020) report that parents and classmates are powerful inductors of value for adolescents in Ghana and China, thus shaping those students’ engagement, enjoyment and boredom at school. On a more macro-system level, high-stakes testing has repeatedly been shown to jeopardize children’s well-being (for a review from the perspective of Hong Kong, see Cho & Chan, 2020).


Relevance of Emotions for Learning and Performance

As elaborated earlier, how we think about a situation (cognitive appraisals) strongly influences how we feel. Conversely, however, emotions also influence cognition in different ways and thus they are also considered relevant for learning and performance. For instance, memory research shows that emotional stimuli (e.g., pictures or autobiographical events), irrespective of their valence (positive vs. negative), are remembered better than neutral material or events (for further reading, see Christianson, 2014). Moreover, the effects of emotions on learning can be seen through the lens of cognitive load theory (see Plass & Kalyuga, 2019, for a review). Accordingly, emotions can be considered as extraneous cognitive load and competing for the limited resources of working memory by requiring the processing of task-irrelevant information. At the same time, specifically positive emotions can also imply broadening of cognitive resources and increased willingness to invest mental effort. Further, cognition is influenced differently depending on whether one is in a positive, negative, or neutral affective state. In positive states, information tends to be processed automatically instead of reflexively (Schwarz, 2002), more knowledge-driven (top-down) instead of stimulus-driven (bottom-up; Fiedler & Beier, 2014), and problems are solved creatively, using divergent thinking, rather than rigidly, using convergent thinking (Fredrickson, 2013). Intriguingly, no straightforward implication as to how any (groups of) emotions may affect performance in any linear way, such as, pleasant emotions generally exerting conducive effects on learning, or unpleasant emotions generally exerting debilitative effects, can be deduced. Instead, whether and how emotions affect performance strongly depends on the nature of the task, the person-task interaction, the environmental presses surrounding task execution, and the definition of what is considered a “successful” task solution. In the next sections, we will discuss in more detail in what ways emotions can be considered relevant (a) for students, (b) for teachers, and (c) with respect to emotional dynamics that unfold during teacher-student and collaborative learning interactions.


Relevance of Emotions for Students

Inferring from the general psychological findings of the functions of emotions just described, it has been proposed that the emotions learners experience are linked with their performance, and that this link is mediated by a range of cognitive, self-regulatory, and motivational mechanisms (Pekrun, 2018; see Figure 10.1, right part). For example, there is consistent evidence that negative emotions including anger, anxiety, shame, boredom, or hopelessness during learning are associated with task-irrelevant thinking, more frequent reliance on shallow learning strategies and less frequent deployment of metacognitive strategies (e.g., Silaj et al., 2021). In contrast, enjoyment of learning relates negatively to task-irrelevant thinking, a better task focus, more effective self-regulation of learning and thus, ultimately, to overall deeper and more sustainable learning (e.g., Ahmed et al., 2013; Obergriesser & Stoeger, 2020).

Furthermore, there is ample empirical evidence regarding the links between achievement emotions and achievement motivation during learning (see Huang, 2011, for a meta-analysis on achievement goal–emotion links). Emotions also shape individuals’ intrinsic versus extrinsic motivation. Positive emotions, and enjoyment in particular, are key drivers, if not an inherent component of, intrinsic motivation (Isen & Reeve, 2005). In contrast, unpleasant emotions such as anxiety and anger, focus the learner on the adverse task nature, or consequences of potential failure at the task, and are thus positively linked with extrinsic motivation or, more generally, less self-determined types of motivation. It is worth noting, however, that research on achievement emotions, and research on intrinsic versus extrinsic motivation from a self-determination theory perspective, has rarely been integrated (for exceptions, see Schwab et al., 2022; Sutter-Brandenberger et al., 2018).

Apart from these proposed mediational mechanisms which link achievement emotions and learning outcomes, many studies also explored direct relationships between achievement emotions and achievement. These links tend to be positive for pleasant/positive emotions, and negative for unpleasant/negative emotions (for meta-analytic results, see Camacho-Morles et al., 2021). Studies exploring these links using longitudinal designs indicate that these observed correlations are driven by reciprocal effects between emotions and academic performance (Forsblom et al., 2022; Lichtenfeld et al., 2022; Pekrun et al., 2017, 2023). Above and beyond the simple pattern of “pleasant = beneficial for performance” and “unpleasant = detrimental for performance”, Pekrun proposed that it is reasonable to further differentiate activating from deactivating emotions (e.g., anxiety vs. hopelessness; Pekrun, 2018; Pekrun et al., 2023). According to this reasoning, clear-cut positive effects are expected for pleasant-activating emotions such as pride and joy, and clear-cut negative effects are expected for unpleasant-deactivating emotions. Effects on academic achievement are, in contrast, more complex for pleasant-deactivating emotions such as relaxation, and for unpleasant-activating emotions such as anxiety and confusion (for an overview on empirical findings, see Goetz & Hall, 2020).

In a nutshell, there is compelling evidence that emotions influence achievement and vice versa. In fact, emotions, cognitions, motivation, learning behavior, and achievement mutually impact each other; thus, positive and negative cycles unfold. These processes are not only relevant for school-aged learners but apply to life-long learning and performance. As such, while traditionally, the focus of research on emotions in the context of education has been on the learner, it is worth considering them also for teachers.


Relevance of Emotions for Teachers

It has long been acknowledged that teaching is a highly emotional practice (Hargreaves, 1998; Nias, 1996). Research attention to teachers’ emotions has grown over the past decade. Appraisal theory has been proposed to be a meaningful lens through which to understand teacher emotions, too (e.g., Chang, 2009). Appraisal theory is also at the heart of Frenzel et al.’s reciprocal model on causes and effects of teacher emotions (Figure 10.2; for further details, see Frenzel, 2014). Frenzel et al. propose that teachers’ appraisals about the success or failure of their teaching goals are key to understanding their emotions. They list four appraisals: goal attainment (the degree to which the goal is achieved), coping potential (the degree to which one feels able to achieve the goal in case of current goal impediment), accountability (who is responsible for goal attainment or impediment), and goal importance. Providing empirical evidence in support of portions of this model, Frenzel et al. (2020) showed that those teachers who positively appraised the attainment of students’ high performance, motivation, discipline, and teacher–student relationship quality reported more enjoyment and less anxiety and anger.

[image: The reciprocal model on causes and effects of teacher emotions shows four appraisals connected to teacher emotions.]

Long Description for Figure 10.2
A flowchart depicts the connectivity of the causes and effects of teacher emotions as follows. Two text boxes each labeled perceptions of student behavior and goals for student behaviors. Perceptions of student behaviors include performances, motivation, discipline, quality of teacher student relationships. Goals for student behavior includes high performance, high motivation, high discipline, high quality teacher student relationships. These together recontribute to the four appraisals which includes goal attainment, coping potential, accountability, goal importance. These appraisals contribute to teacher emotions which in turn affects instructional behavior. Instructional behavior includes cognitive activation, motivational stimulation, classroom management, social support. Teacher emotions affect perceptions of student behavior and goals for student behaviors  and also instructional behavior affects  perceptions of student behavior.


Figure 10.2 Frenzel et al.’s reciprocal model of causes and effects of teacher emotions. Figure available at https://doi.org/10.6084/m9.figshare.14493789.v1.



Further, it can be assumed that teachers’ emotions in turn affect their teaching quality, due to the effects of emotions on motivation, behavioral choice, and mental flexibility. For example, how teachers feel about teaching should influence whether or not they attend advanced training, adopt certain teaching strategies, and how they react to classroom disturbances. It has been shown that teacher emotions are linked with how well teachers activate their students cognitively and motivationally, how well they succeed in classroom management, and how well they support their students socially and emotionally (see Frenzel et al., 2021, for a review).

Widening the scope beyond the classroom, researchers have also emphasized and empirically demonstrated that social, cultural, and political factors shape teachers’ emotions. For example, high-stakes testing policies also have adverse emotional consequences for teachers; educational reforms can bear promise and satisfaction to some, yet fear and frustration to others; and school leadership culture and administrative support has important implications for teachers’ emotions (Datnow, 2018; Fried et al., 2015). Overall, it is imperative to consider not only students’, but also teachers’ emotions. Both are important psychological outcomes in their own right, and linked with important outcomes, including instructional quality and student achievement. Importantly, teaching and learning does not happen in social isolation, though. In the following, we present some empirical evidence on the emotional dynamics among teachers and learners within classrooms.


Emotional Dynamics in Teacher–Student and Collaborative Learning Interactions

Research on social interaction has shown that people influence each other emotionally (also referred to as emotional contagion, or emotion transmission; Elfenbein, 2014; Parkinson, 2011). Regarding mutual influences between teachers’ and students’ emotions, Frenzel et al. (2018) provide longitudinal evidence for the transmission of enjoyment between mathematics teachers and their students. The authors showed that positive effects of teachers’ enjoyment on students’ joy were mediated by student-perceived enthusiasm of teachers, and positive effects of students’ joy on teachers’ joy were mediated by teacher-perceived engagement of students. Using experience sampling methods, Poon et al. (2019) showed that teachers’ nervousness was associated with higher subsequent levels of nervousness and irritability among students, which, in turn, were negatively linked with students’ in-class satisfaction. Gaspard and Lauermann (2021) investigated co-variation of teacher-reported lesson enjoyment and student-reported lesson engagement using multitrait-multistate analyses and concluded that teachers’ and students’ affective-motivational experiences are shaped by situation-specific influences and person-by-context interactions, which are shared between teachers and students. Last but not least, emotions also transmit among students, specifically during collaborative learning. Using video data from high-school students working together in a collaborative exam and automatized facial recognition methods, Dindar et al. (2020) demonstrated that students mimicked each other in their emotional expressions, and that certain students could be identified as “leaders” of the emotional atmosphere in the groups.

Given the pervasiveness and evident functional relevance of emotions for teaching and learning processes, the question arises as to how emotions can be regulated adaptively once they occur. The ability to manage one’s own emotions is an invaluable skill. The most common scientific term for this is emotion regulation. In the following, we review key facts about emotion regulation, specifically as they apply to the context of learning and teaching.



Emotion Regulation in the Context of Learning and Teaching

A significant portion of recent scholarship on emotion regulation in educational settings draws on the well-established process model of emotion regulation proposed by Gross (2014; for earlier literature on emotion regulation in educational settings, see Schutz & Davis, 2000). According to Gross (2015, pp. 4–5), emotion regulation can target both positive and negative emotional states and refers to conscious or unconscious “attempts to influence which emotions one has, when one has them, and how one experiences or expresses these emotions.”

Emotion Regulation Goals

Upregulating or sustaining pleasant feelings and downregulating unpleasant feelings is a core goal of many regulatory efforts undertaken by individuals. This is referred to as hedonic emotion regulation goals, and typically differentiated from instrumental goals which entail motivation to regulate emotions in order to achieve specific goals (Gross, 2014). For example, students can strive to downregulate their anxiety about an upcoming test in order to feel better (hedonic), or to be able to concentrate better on their study material (instrumental). Teachers’ emotion regulation, too, is driven by both hedonic as well as instrumental goals. For instance, teachers have been found to aim for upregulating positive, and downregulating negative emotions, not only to feel better, but also to improve their teaching effectiveness (Taxer & Gross, 2018).

At times, students and teachers may also engage in contrahedonic regulation, which involves the upregulation of negative, and/or the downregulation of positive emotions for instrumental purposes. For instance, high school students have been found to suppress positive emotions when outperforming peers, likely to avoid negative social consequences (Schall et al., 2016). Teachers, in turn, sometimes upregulate their display of negative emotions for disciplinary purposes and discouraging inappropriate student behavior (Chang & Taxer, 2020).

Furthermore, it is important to note that emotion regulation may not necessarily imply regulating one’s own emotions (intrinsic emotion regulation)—one can also engage in regulating an interaction partner’s emotion, which is referred to as extrinsic emotion regulation. Extrinsic emotion regulation among students may, for example, involve comforting a friend who is upset about poor test results. Teachers may engage in extrinsic emotion regulation in order to regulate their students’ emotions.


Types of Emotion Regulation Strategies

Following Gross (2014), five families of regulatory strategies can be distinguished based on the stage at which they intervene in the emotion-generative process (see Figure 10.3). Situation selection involves anticipating the experience of un-/desirable emotions in particular situations and approaching or avoiding situations accordingly. Situation modification involves modifying aspects of a situation one is confronted with to alter its emotional impact, which necessitates a certain degree of choice. Attentional deployment involves redirecting attention within a given situation, either by way of diverting one’s gaze to or away from emotion-eliciting stimuli or shifting one’s internal focus by redirecting thoughts. Commonly referred to as reappraisal, cognitive change involves altering the emotional impact of a given situation by changing how one thinks about the situation itself, or about oneself. Response modulation comprises a host of tactics, including engaging in physical activity or relaxation to up- or downregulate emotion-induced physiological activation, substance (ab-)use, overt expression like venting to reduce anger, expressive suppression such as inhibiting facial, gestural, verbal emotion expression, and faking or masking. Boekaerts and Pekrun (2015) and Jacobs and Gross (2014) provide illustrative examples pertaining to both students’ and teachers’ emotion regulation along these five major emotion regulation strategy families. Recent empirical evidence on teachers’ emotion regulation strategies has been reported by Taxer and Gross (2018) as well as Chang and Taxer (2020). Pekrun (2018) further suggests that students and teachers may also regulate their emotions by increasing their competencies (e.g., increasing study time, training study skills; or engaging in professional development opportunities). By so doing, they can increase their sense of control, and the likelihood of experiencing success and positive emotions. Such competence-oriented regulation is not explicitly considered in Gross’ emotion regulation model.

[image: A model proposed by Gross identifies the five emotion regulatory strategies.]

Long Description for Figure 10.3
The five emotion regulatory strategies are first divided into antecedent focused and response focused gropes. Antecedent focused regulatory strategies include situation selection, situation modification, attentional deployment, and cognitive changes. Reponses focused regulatory strategy includes response modulation. Situation modification involves modifying a situation. Attentional deployment involves redirecting attention. Cognitive change involves altering the appraisal and response modulation involves altering the response. An arrow extending from response to situation is labeled emotion generative process.


Figure 10.3 Gross’s process model of emotion regulation.

Source: Adapted from Gross (2015).



A noteworthy recent development is Harley et al.’s (2019) integrative framework across Gross’s emotion regulation model and Pekrun’s CVT. The authors spell out how different strategies of ER can be applied to regulating achievement emotions, for instance by changing appraisals of control over, and value of, achievement activities and outcomes as pivotal examples of cognitive change (see Di Leo & Muis, 2020, for a practical application).


Relative Effectiveness of Different Emotion Regulation Strategies

Among the aforementioned emotion regulation strategies, reappraisal and suppression have been most widely contrasted in terms of their impact on various emotional, physiological, cognitive, and social outcomes. Numerous studies in noneducational settings suggest that reappraisal strategies are more effective in terms of reducing unpleasant and increasing pleasant emotions (McRae & Gross, 2020; Webb et al., 2012). For example, when watching a violent film, reminding oneself that the scary scenes are merely enacted may be more effective in terms of reducing one’s anxiety than trying to suppress it by putting on a poker-face.

Initial research focusing on emotion regulation in academic contexts also suggests that reappraisal poses an adaptive way for students to manage their emotions. For example, reappraisal has been shown to be linked to more positive and less negative emotions during learning, higher levels of learning-related motivation, and students’ self-regulation of learning and, by implication, enhanced knowledge acquisition and academic performance (e.g., Davis & Levine, 2013; Losenno et al., 2020; Spann et al., 2019; Strain & D’Mello, 2015). Specifically, reframing pre-test feelings of anxiety as excitement can substantially improve the affective experience and boost performance, as has been shown both in laboratory and postsecondary field settings (Brady et al., 2018).

For teachers, based on a review of available (primarily correlational) evidence, Aldrup et al. (2020, p. 2) concluded that “problem solving and cognitive reappraisal are associated with higher well-being, whereas teachers stating they frequently hide negative emotions have lower well-being.” Finally, while teachers may mimic enthusiasm to their students’ (emotional) benefit, faking to upregulate externally visible (but not felt) enjoyment can compromise their well-being (Taxer & Frenzel, 2018; Wang et al., 2019).

These findings imply that reappraisal can lead to a host of desirable outcomes for both students and teachers while suppressing, hiding, and faking emotions is widely maladaptive. However, notable empirical exceptions exist that call into question whether some strategies—and, in particular, reappraisal—are generally more adaptive than others. For example, Gunzenhauser and Suchodoletz (2014) found that preschoolers’ use of suppression of emotional responses to film clips did not impair verbal memory on a subsequent cognitive task. Rottweiler et al. (2018) found that university students’ suppression can alleviate anxiety experienced in exam-related situations, while their use of attentional deployment seemed effective for regulating anxiety only in non-exam-related situations, and reappraisal had no discernible effect on students’ emotions. Moreover, students rarely made use of reappraisal, echoing Suri et al.’s (2015) observation that this strategy is used less commonly than one might expect given its touted adaptiveness. In fact, reappraisal can be highly taxing, specifically in intensely stressful moments. Thus, it may not be adaptive in performance-related situations such as being tested or teaching, which already impose high cognitive load on students and teachers.

Taken together, initial research on students’ and teachers’ emotion regulation aligns with current debates about the importance of considering the contexts in gauging strategy effectiveness (e.g., Bonanno & Burton, 2013; Harley et al., 2019). Yet one important take-home message extant evidence offers is that students and teachers should benefit from building broad emotion regulation repertoires and flexibility in strategy use to successfully navigate academic settings (Harley et al., 2019).


Determinants of Emotion Regulation

Emotion regulation is governed by individual and contextual factors as well as situation-specific goals; and it undergoes fundamental changes across the life span. Knowledge about determinants of emotion regulation is critically important for fostering its application in educational settings. In the following, we outline key variables that have been found to impact emotion regulation (for further reading, see Harley et al., 2019; McRae & Gross, 2020).

Contextual-Situational Factors

One situational factor which shapes emotion regulation is the emotional intensity evoked in a given situation. Reappraisal, for instance, is more frequently deployed when emotional intensity is moderate, while distraction or suppression are deployed when intensity is high (McRae & Gross, 2020). This pattern is also paralleled in the context of downregulating negative emotions in high-stakes academic testing (Rottweiler et al., 2018). Context also impacts the general availability of certain strategies and resources available for their enactment. For example, students have been found to deploy different emotion regulation strategies when attending favorite versus least favorite classes (Ben-Eliyahu & Linnenbrink-Garcia, 2015). Furthermore, emotion regulation is governed by social display rules (Chang, 2020) and cultural context (Ford & Mauss, 2015). Emotion regulation for the sake of abiding by display rules specific to a given organizational context is also referred to as emotional labor. Teacher emotional labor has received considerable research attention in the past decade (see Stark & Bettini, 2021 and Wang et al., 2019, for reviews). Additionally, display rules are already understood by preschoolers (e.g., Banerjee, 1997) and thus may affect young learners’ emotion regulation, too.


Individual Factors

Individuals can vary in their tendencies to use certain types of strategies, in the number of strategies they have at their disposal, and in their effectiveness and flexibility of strategy enactment (Ford & Troy, 2019; Gross, 2015; Peña-Sarrionandia et al., 2015; Rottweiler et al., 2023). Initial research has conceptualized students’ and teachers’ emotion regulation in terms of their ‘typical’ habits for managing emotions (Burić et al., 2016; Burić et al., 2017; Taxer & Gross, 2018), while experience sampling studies also point to substantial within-person variability in strategy use among students and teachers (Lavy & Eshet, 2018; Rottweiler et al., 2018). Past research has identified a number of factors that are lined with interindividual differences in emotion regulation. These include general personality traits such as extraversion, which has been linked to approach- rather than avoidance-oriented situation modification, and neuroticism, which has been linked to increased reliance on suppression (Hughes et al., 2020). Differences in emotion regulation may also stem from differences in individuals’ perceived knowledge of and self-efficacy for effectively executing certain strategies and beliefs about the general controllability of emotions (Ford et al., 2018). Further, emotion awareness determines whether individuals will identify a need to regulate their emotions in the first place. Relatedly, emotion regulation also undergoes fundamental changes across the life span (for reviews, see Gross, 2015; Martin & Ochsner, 2016). For instance, extrinsic emotion regulation and emotion regulation using behavioral rather than cognitive strategies are particularly important for younger children, whereas older children are increasingly able to self-initiate and employ cognitive strategies (see also Eisenberg et al., 2011, on developmental differences in temperamental effortful control, and Greene et al., 2024, on developmental aspects of executive control).




Designing Emotionally Healthy Learning Environments

It is an essential implication of all the empirical findings and theoretical deliberations presented in this chapter that tailoring instructional design towards optimizing learners’ and teachers’ affective outcomes is highly important. Such deliberations have also been expressed by advocates of social-emotional learning (SEL) who argue that schools are not only responsible for fostering students’ cognitive development but should engage students’ social and emotional development as well (Corcoran et al., 2018; Weissberg et al., 2015). Also, there is consistent evidence that test anxiety in particular can be treated highly effectively (Huntley et al., 2019; Von der Embse et al., 2013). In the following, we outline some ideas on how classroom environments can be improved when bearing students’ and teachers’ emotional experiences in mind. Next, we review principles for optimizing emotion regulation as implied by theoretical perspectives, and present select findings from large-scale SEL programs and emotion regulation intervention research.

Optimizing Students’ and Teachers’ Emotional Experiences

In this section, we focus on micro-system principles that can be realized within classroom settings, while also considering practices that have been shown to be effective in contexts of psychotherapeutic interventions. These proposed principles are in line with, but also expand upon, the “design principles for adaptive motivation and emotion in education” as suggested by Linnenbrink-Garcia et al. (2016).

Promoting Enjoyment of Learning in the Classroom

In order to optimize the emotional tone in the classroom, it is the enjoyment of learning specifically that should be fostered. Without resorting to extreme forms of “edutainment” or “cuddly education”, teachers can always ask themselves how the chosen topics and methods can be made interesting for students, and how learning tasks in the classroom can be made fun. One principle for this is to bring content-related humor and topic enthusiasm into the classroom (Bieg et al., 2022). When preparing for a lesson, teachers may, for example, deliberatively seek to include funny associations between the topics to be covered and integrate these into their lessons. Another way to promote enjoyment and interest is to implement personally relevant and active tasks, for example by situating lessons in the context of real-world applications of interest to students, and by allowing them to manipulate – either analog study materials, or settings in digital learning environments. Yet, it is worth mentioning that inducing positive emotions and a joyful atmosphere in the classroom per se is likely not sufficient to directly promote learning. Instead, it is to be expected that students’ attention, and their willingness to invest mental effort, is sustained if the learning tasks are enjoyable.


Supporting Students’ Feelings of Competence, Enhancing Autonomy, and De-Emphasizing Social Comparison

These are three further design principles as suggested by Linnenbrink-Garcia et al. (2016) implied by the “control” portion of Pekrun’s CVT. Students will most likely feel more in control over their learning activities, and corresponding achievement outcomes, if they feel competent at those tasks. This can be achieved by offering well-structured, reasonably paced, and cognitively clear instruction, and by implementing optimally challenging tasks at, or just slightly above, students’ current skill levels, to facilitate mastery experiences (cf. Vygotsky’s idea of zone of proximal development; Vygotsky, 1980). Feelings of autonomy can be achieved through offering opportunities for student decision-making and minimizing practices that make students feel they are being controlled. Such controlling teacher acts include using extrinsic rewards or making choices for the students (e.g., telling them where to sit, or when to speak; Reeve, 2009). Furthermore, as implied by the links between achievement emotions and achievement goals, emphasizing mastery goals and reducing performance classroom goals is another important design principle for emotionally healthy classrooms. As much as many students seem to like competition, in the long run, emphasizing social comparison, for example, through games that have only one “winner,” makes success a scarce resource in the classroom, and implies that success is automatically limited to very few individuals. Likewise, teacher messages about the importance of exams and consequences of exam failure (so-called fear appeals) as a means of boosting student engagement can bounce back: They only work for students who evaluate those messages as a challenge, but undermine engagement and achievement when evaluated as threats (Putwain et al., 2022). Furthermore, grading, specifically “grading on the curve” (i.e., assigning the best grade to the student who performed best in comparison to all others in the class) is an unfavorable educational practice from an emotional perspective. More generally, while it is emotionally rewarding to obtain an excellent grade, intriguingly, grades result in negative emotional responses for the vast majority of students (Lipnevich & Smith, 2009). In contrast, formative feedback (i.e., task-based status and progress feedback concerning the degree of mastery of the to-be-learned skills) is much more favorable in terms of students’ emotions.


Optimizing Learners’ and Teachers’ Emotional Experiences by Supporting Mutual Feelings of Relatedness

Students report enhanced interest and reduced negative affect when the perceived quality of teacher–student relationship is high (Goetz et al., 2021; Quin, 2017; Roorda et al., 2011). This is also true for teachers: The more they feel connected with their students, the more positive is their emotional profile (e.g., Aldrup et al., 2018; Hagenauer & Volet, 2014; Klassen et al., 2012). Feelings of relatedness between teachers and students can be promoted by spending nondirective one-on-one time (also referred to as “Banking Time”; cf. Pianta & Hamre, 2001), which has been shown to be beneficial for students, but also to improve teachers’ perceptions of their relationships with their students (Driscoll et al., 2011). Further ways to promote teacher–student relationship quality were proposed by Gehlbach et al. (2016) and Koomen and Spilt (2010–2016). Gehlbach et al.’s approach involves a brief intervention based on the notion that perceptions of mutual similarity enhance relationship quality between teachers and their students. The “Teacher Student Interaction Coaching” developed by Koomen and Spilt rests on attachment theory and has been shown to be effective by fostering more flexible and differentiated mental representations of teachers’ relationships with individual children with whom they experience relationship difficulties (Bosman et al., 2021).



Fostering Adaptive Emotion Regulation

Even if educators put forth their best efforts to engage their learners and create emotionally sound environments for learning and teaching, negative emotions are bound to occur. As such, students and teachers need to be equipped with effective strategies for regulating their emotions and should be supported and trained in emotion regulation competencies. In the following, we review general emotion regulation principles and their application in educational contexts, and present select findings from emotion regulation intervention research in education and large-scale SEL programs.

General Emotion Regulation Intervention Principles

Prior research offers several guiding principles for fostering students’ and teachers’ emotion regulation. First and foremost, interventions should target individuals’ beliefs about the controllability of emotions (Chang, 2020; Ford et al., 2018), or in other words, that it is possible to “get a grip” on one’s feelings when using appropriate strategies (see Nalipay et al., 2021, on evidence that also teachers can emotionally profit from believing their emotions are changeable). Further, emotion knowledge is essential for effective emotion regulation (Izard et al., 2011); hence, trainings should seek to build knowledge about the causes and functions of different emotions, and foster emotional awareness (Ben-Eliyahu, 2019). Moreover, individuals can be supported in acquiring broad strategy repertoires to be prepared to regulate emotions effectively and flexibly (Rottweiler et al., 2023). Strategy effectiveness requires impactful operationalizations, including concrete behavioral or cognitive tactics (e.g., generating appropriate and ‘convincing’ reappraisals), and habitualizing these tactics. Promoting emotion regulation flexibility also entails considering possible implications of using a certain emotion regulation strategy for various outcomes (e.g., immediate hedonistic versus long-term achievement-related).


Select Findings from Emotion Regulation Intervention Research and Large-Scale SEL Programs

Di Leo and Muis (2020) provide initial evidence that targeted emotion regulation strategy instruction can be beneficial for fostering learning. Their intervention was inspired by existing approaches to promoting self-regulated learning and cognitive behavioral therapy programs that target anxiety. It involved teaching fifth-grade students to identify and regulate experiences of confusion during complex math problem-solving over the course of two 90-minute lessons. Students in the intervention group performed better on the math task, expressed more positive and fewer negative emotions, used more effective learning strategies, and regulated confusion more effectively than those in the control condition. Specifically targeted for university students, Engelmann and Bannert (2019) have designed a 20-minute video for students to learn about reappraisal concerning their perceptions of control and value over learning activities and outcomes. After training, students applied these strategies in a computerized learning task. Results showed that performance did not differ significantly between the experimental and control groups, but students in the experimental condition reported using more reappraisal, and less suppression, to better regulate negative emotions during learning, and also reported less frustration and anxiety as compared with students in the control condition. Promising results for a boredom intervention through a psychoeducational video were also reported by Parker et al. (2021).

Further, large-scale SEL programs have been developed that rest on the assumption that building general emotion regulation skills in both learners and teachers can be helpful for improving their emotional well-being at schools. One such program is RULER (an acronym for recognizing, understanding, labeling, expressing, and regulating emotions), an evidence-based, whole-school approach to social and emotional learning (SEL) that was developed at the Yale Center for Emotional Intelligence. It builds on Gross’s (2015) emotion regulation model and seeks to promote emotional awareness in teachers and students, integrating emotion regulation training into academic content and everyday school routines. The program commences with extensive teacher training that involves on-site coaching as well as access to online psychoeducational resources informing teachers about regulating their own emotions, as well as supporting students’ emotion regulation. It has been adopted by over 2,000 schools across the globe, and evaluation based on randomized controlled trial designs suggests that both students and teachers can benefit from its implementation (Brackett et al., 2019; Hoffmann et al., 2020). A further highly effective program specifically targeted for teachers is Jennings et al.’s (2017) Cultivating Awareness and Resilience in Education (CARE for Teachers) program, a mindfulness-based professional development program designed to promote teachers’ social and emotional competence. The program has been shown to have positive effects on adaptive emotion regulation, mindfulness, psychological distress, and time-related stress, and positive effects on the quality of their classroom interactions as measured by the emotional support domain of the Classroom Assessment Scoring System.




Challenges for Future Research

Given their elusive and complex, multi-faceted nature, emotions are highly challenging to explore empirically, and researchers are far from reaching theoretical consensus as to their conceptual understanding of emotions per se, as well as their antecedents, effects, and regulation. In the following, we highlight three points of discussion we consider particularly intriguing.

Challenges Involved in the Conceptualization and Assessment of Emotions in the Context of Learning

Concerning conceptualization, distinguishing different types of emotions occurring in the context of learning (e.g., achievement, topic, epistemic, or social emotions) is conceptually compelling and provides a helpful framework for considering sources of emotion within the classroom. However, empirically grasping those differences is notoriously difficult. When measuring emotions, be it through trait-based self-report or “in situ” (i.e., state self-report), we can rarely be sure about the exact trigger of emotions. In other words, if we obtain high ratings of enjoyment of learning, for example, how do we know what drove this enjoyment? Is it the topic? Is it the activity of learning per se? Is it the epistemic experience of grasping the material? Is it the anticipated enjoyment of being tested and receiving positive feedback as one is confident about one’s knowledge in the topic? Is it the aesthetics of the environment? Is it the charismatic teacher or funny digital learning agent? Further, while it seems clear that there are various triggers of emotions during learning, the evidence is scarce on whether one and the same emotion has different effects if it was triggered differently. For example, does anxiety triggered by the learning material (e.g., threatening information about human living conditions implied by climate change) have the same consequences as anxiety triggered by the announcement of being tested? Does academic boredom have different effects on achievement depending on whether it is caused by being over- or underchallenged (cf. Goetz et al., in press)? Concerning assessment and scientific inquiry, approaches that capture students’ in-the-moment experiences with situation-specific assessments seem highly promising (for successful advances in this adrea, see the Special Issue in Learning & Instruction, Dietrich et al., 2022). Finally, the systematic, theory-driven quantitative self-reported approaches to studying emotions in the past decades have clearly been valuable and productive. Nevertheless, we consent with Schutz et al. (2016) that qualitative and mixed methods approaches, as well as inquiry methods beyond self-report, are needed to capture the multi-faceted nature, functions and effects of emotions in the context of teaching and learning in the future.


Teasing Apart Emotional Experiences and Emotion Regulation

As intuitive as it seems to link inquiry on levels of emotional experiences and emotion regulation, it is challenging to interpret corresponding results, specifically in the case of trait-level emotion assessments in cross-sectional designs. For instance, if a student reports high levels of negative emotions relative to other students, does this indicate he or she has “failed” to effectively regulate their emotions? Or is that student in fact successfully regulating, and would feel even worse if they had not regulated their emotions? Or does it indicate that this individual simply chose not to regulate their emotions at all? Furthermore, what can we learn from the fact that certain individuals, more so than others, deploy certain emotion regulation strategies? Is this because they are particularly “successful” regulators? Or is it because they are “suffering” more from intense emotions, so that they feel a stronger need to regulate? In order to dig deeper into these questions, we propose that future research should employ systematic repeated-measures designs and assessments through multiple channels beyond self-report which may bear promise as they shed light on intraindividual variability of both emotional experiences and emotion regulation.


Challenges Involved in the Integration of Emotion Regulation into Broader Perspectives of Self-Regulation and Collaborative Learning

So far, scientific inquiry into emotion regulation and into self-regulated learning has been conducted in relative isolation, even though emotions and affect play a central role for example in Boekaerts’ and Efklides’ models (Boekaerts & Pekrun, 2015; Efklides, 2011), and Muis et al.’s (2018) model integrates emotion regulation even more explicitly. There seems to be consensus that emotions such as anxiety or confusion fulfill a signaling function, informing learners about their (lack of) progress towards certain goals and need to adjust current strategies, thus triggering self-regulatory actions in the service of promoting effective learning (Ben-Eliyahu, 2019; Muis et al., 2018). Similarly, theorizing on students’ motivational self-regulation emphasizes the importance of ‘meta-motivational feelings’ like frustration or boredom for inducing regulatory efforts towards increasing adaptive motivation, to fuel sustained learning (Miele & Scholer, 2018; Miele et al., 2024). Finally, emotion (co-)regulation is also considered in the context of collaborative learning, where social emotions like mutual affection, joint pride, but also contempt or envy come into play (Järvelä, 2012). Remaining unresolved questions are, should problem-signaling emotions be attended to and targeted through emotion regulation, or is simple awareness of them sufficient? Can behavioral adaptations during learning incidentally bring about emotional benefits? At what points in the self- and co-regulatory processes will direct regulation of emotions be essential? We propose that a closer alignment of models and scientific inquiry on emotion regulation, self-regulated learning, collaborative learning and their joint consideration in empirical studies could advance the field.



Conclusion

Clearly, emotions and emotion regulation count among the “wicked problems” within educational research (Jordan et al., 2014). While the research community has accumulated a rich body of knowledge about how, when, and why emotions are relevant in the context of learning and teaching, many questions still seem unresolved, and as we add more pieces to the picture, we also add complexity and create new questions. Among the critical points which seem desirable to be addressed in this area of research are (a) to yet refine and broaden our diagnostic tools for measurement, (b) to further integrate across the conceptual frameworks on emotions, emotion regulation, and self-regulated learning, and (c) to dig deeper into the role of emotions for the interactions among the key players in this context, real and digital: Learners, teachers, tasks, and technology. We are convinced that urging both researchers and practitioners in education to consider emotions within their scientific reasoning and their daily work will profit both. A continuous exchange of corresponding ideas across research and practice, and joint engagement in collective and shared meaning-making will pave the road to advancing both our scientific understanding and educational professional practices.
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I have no special talents.

I am only passionately curious.

(Einstein, 1952)



The above quote from Einstein underscores the fact that passion represents one of the key factors leading to a lifelong journey of learning and discovery. With passion, learning is viewed as a life-long pursuit. Passion is generally defined as a strong inclination toward an activity that one’s loves, finds important and meaningful, and to which one commits time and energy (Vallerand, 2015). Thus, passion for learning should be nurtured and promoted in educational settings to foster long-term engagement in learning. To this end, teachers and administrators are key in creating conditions that are conducive to the blossoming of passion in the school system, the classroom, and beyond. It is passionate teachers and administrators who plant the seeds of their passion in students, and not only for academic subjects, but also for learning in general. Therefore, the role of passion is imperative in education and other learning environments.

This chapter begins with a very brief review of theories underlying current research on passion in education, with a particular emphasis placed on the Dualistic Model of Passion (DMP; Vallerand, 2015). We then present research on a variety of outcomes, showing that passion matters greatly not only for students and teachers, but also for administrators. Having established that passion matters with respect to educational outcomes, we then proceed to have a look at the personal and social factors influencing the development of passion. The final section of this chapter highlights recommendations for future research in the area of passion in education.

Theories of Passion

The construct of passion has a long history. Philosophers from Plato (429–347 B.C.E.Peters, 1989) to Descartes (1649) to Kierkegaard (1843/2006) have all written and debated about the nature of passion (see Vallerand, 2015 for a review). But within mainstream psychology, passion has been largely neglected (Vallerand, 2015). Most research on passion until recently has focused on passion within romantic relationships (e.g., passionate love; see Hatfield & Walster, 1985). Nevertheless, over the past two decades, researchers’ interest in passion as a psychological construct has increased. There are now several psychological models and theories that aim to explain the nature of passion in various contexts, including in education (see Vallerand, 2015, 2016).

Research on passion in education has mainly focused on teaching. Some of the first studies in this regard were conducted by Christopher Day who highlighted that passionate teachers are those who care and who facilitate student outcomes (Day, 2004, 2009). Day defined passionate teachers as: (1) Experts in their field; (2) Caring for students; (3) Deriving a sense of identity as teachers; (4) Having high levels of emotional intelligence; and (5) Resilient. Although in this model, passion for teachers invariably leads to positive outcomes in students and in teachers themselves, it remains atheoretical in nature because it is not clear as to what are the antecedents and consequences of being a passionate teacher. At least three other models defining passion mostly as affective in nature (i.e., loving an activity associated with one’s identity) have appeared recently (Cardon et al., 2009; Chen et al., 2020; Zigarmi et al., 2019); however, they are limited to the work domain, do not address the potential duality of passion, and do not provide as comprehensive a treatment of passion as does the DMP (on this issue, see Pollack et al., 2020).

The Dualistic Model of Passion

In order to more fully capture the construct of passion, Vallerand et al. (2003) proposed the DMP. This model seeks to explain the nature, determinants, and consequences of passion. The DMP (Vallerand, 2010, 2015, 2016; Vallerand & Houlfort, 2019) rests on the firm assumption that people have a natural tendency toward self-growth that is experienced throughout life. It is posited that one of the key variables that contributes to self-growth is engaging in activities that we are passionate about (Vallerand, 2015). In life, we engage in a number of activities. Typically, we are motivated for most of them, but passionate only for a few. We suggest that those activities that people are passionate about should contribute the most to learning, achievement, and self-growth. This is because, when passionate, people love the activity, find it important, and spend a considerable amount of time in it. Thus, they are highly motivated to master the task they engage in, to go through adaptive task experiences, and to internalize the knowledge they acquire in identity and self (see Vallerand, 2015).

As we will see shortly, a lot of research has focused on passion in education. Such passion can be experienced toward education in general (e.g., toward one’s studies; Bélanger et al., 2013; Stoeber et al., 2011) or even toward specific subjects such as science (e.g., Chichekian et al., 2022; Mageau et al., 2009), music (e.g., Bonneville-Roussy et al., 2011, 2013), dance (Rip et al., 2006), and dramatic arts (Vallerand et al., 2007). Of additional interest, passion is not seen as a trait by the DMP. Indeed, one is not hypothesized to be passionate for everything or anything. Thus, one may be passionate for education but not for sports and vice versa. This is due to the activity-identity interface that is highly unique to each individual (see Vallerand, 2015).

The DMP further postulates that there are two types of passion, obsessive and harmonious, that can be distinguished in terms of how the passionate activity has been internalized. Harmonious passion (HP) results from an autonomous internalization of the activity into the person’s identity and self, which means that the individual has freely accepted the activity as important without any contingencies attached to it (Deci & Ryan, 2000). The activity occupies a significant, but not overpowering space, in the person’s identity and is in harmony with other aspects of the person’s life. The person fully partakes in the passionate activity with mindfulness (St-Louis et al., 2018), is able to fully focus on the task at hand, and experience positive outcomes both during task engagement (e.g., positive affect, concentration, flow) and after task engagement (e.g., general positive affect, satisfaction; Stenseng et al., 2011). Furthermore, when prevented from engaging in their passionate activity, people with a HP should be able to adapt well to the situation and focus their attention and energy on other tasks that need to be done. Finally, people with HP persist flexibly and are in control of the activity. They are able to decide to forego activity engagement on a given day if needed or even to terminate the relationship with the activity if it has become a permanent negative factor in their life. Thus, a student with a predominant HP for science could work hard in science classes, but would also make sure to focus on other life activities as well. This would allow the student to enjoy both science activities as well as life outside of school and to develop and maintain friendships and romantic relationships.

Conversely, obsessive passion (OP) results from a controlled internalization of the activity that one loves into one’s identity, which means that values and regulations associated with the activity are internalized partially in the self or completely outside the integrating self (Deci & Ryan, 2000; Ryan & Deci, 2017). The individual feels an uncontrollable urge to partake in the activity because the beloved activity is attached to contingencies (e.g., feeling of social acceptance, self-esteem; Lafrenière et al., 2011). This ego-investment in the activity can be shown by a rigid persistence toward the activity (Vallerand, 2015). While such persistence may lead to some benefits in the long term (e.g., improved performance), it may also lead the person to experience conflict with other aspects of their life when engaging in the passionate activity, and to experience negative consequences during and after activity engagement. Thus, the student with a predominant OP for science would almost exclusively focus on science classes and neglect other life activities, leading to narrow success in school but also to obstacles with respect to friendships, romantic relationships, leisure activities, and a lower positive emotional tone when engaging in science activities. As we’ll see below, much research supports this perspective.

Finally, we must discuss a key self-report assessment that has been developed for research in this area: The Passion Scale (Vallerand et al., 2003). The Passion Scale consists of three subscales of six items each reflecting OP (e.g., “I almost have an obsessive feeling toward this activity”) and HP (e.g., “This activity is in harmony with other activities in my life”) and five items referring to criteria for general passion (e.g., “I love this activity”). This scale has gone through extensive development and validation procedures and has been used in hundreds of studies in various fields, including education. Much support has been found for the reliability and validity for this scale (e.g., Marsh et al., 2013; see Vallerand, 2015; Vallerand & Rahimi, 2023). The Passion Scale has been used in most of the studies conducted on passion.

In closing this section, it is important to underscore the distinctions between passion and other constructs used in education, such as those of intrinsic and extrinsic motivation (Deci & Ryan, 2000) and flow (Csikszentmihalyi, 1990). The apparent similarity between passion and intrinsic motivation is obvious as both involve liking (or loving) toward the activity. However, whereas passion entails finding the activity important and engaging in it on a regular basis, these are not characteristics of intrinsic motivation. Further, as posited by self-determination theory (SDT), intrinsically motivated activities are typically not seen as being internalized in the person’s identity (Ryan & Deci, 2017) and are best seen as emerging from the person-task interaction at the short-term level (Koestner & Losier, 2002). Furthermore, no theory or research has hypothesized or found that intrinsic motivation can lead to maladaptive outcomes, whereas the DMP posits that OP can lead to such outcomes. Thus, the DMP proposes that loving something can sometimes be “bad” for the person. On the other hand, extrinsic motivation entails performing an activity not out of enjoyment, but for reasons that lie outside of the activity. Thus, although some types of extrinsic motivation are posited by SDT to be internalized in the self (e.g., integrated and identified regulation) and thus are relatively self-determined in nature (see Miele et al., 2024), a fundamental difference between passion and these two forms of extrinsic motivation is the lack of loving for the activity that the latter constructs entail. Research empirically supports these distinctions between passion and intrinsic and extrinsic motivation (see Bélanger et al., 2013, Study 4; Vallerand et al., 2003, Study 2).

Finally, flow is another construct of interest. It is generally defined as being fully immersed in an activity. Because passion can contribute to how one experiences activity engagement, it has been hypothesized and empirically demonstrated that flow is a consequence of passion (see Lavigne et al., 2012; Vallerand et al., 2003, Study 1) that derives mainly from the more adaptive form of passion (harmonious). Further, flow theory does not make a distinction between two types of flow that would reflect the duality of outcomes proposed by the DMP. In sum, while the passion construct as defined by the DMP does share some conceptual similarities with other motivational constructs, it also differs from them in significant ways, including the focus on both the adaptive and maladaptive effects of passion.



Passion and Educational Outcomes

Research relying on the DMP has investigated the outcomes associated with having passion in educational settings, including people’s affective experiences, academic behaviors, engagement in academics, cognitions, connections with others, performance, and study habits (Ruiz-Alfonso & León, 2016; Ruiz-Alfonso et al., 2023). As will be seen below, such research has used a variety of research designs, including those experimental and longitudinal in nature. Where appropriate, we highlight some of these designs. Research has also examined if passion in one domain can cross-over into other areas of one’s life. Although most findings have been obtained with students at either the secondary or post-secondary level, some key studies have also looked at passion among teachers and administrators.

Affective Outcomes

The DMP posits that people’s affective experiences in education should depend on the extent to which their passion is harmonious or obsessive. With HP, people engage in a meaningful activity with a sense of personal volition, control, flexibility, and mindfulness (Vallerand, 2015). This means that people with high HP toward academics should be able to be fully engaged in their educational pursuits and thus experience higher levels of positive affect. In contrast, OP should be associated with greater negative affect because it involves adopting a defensive orientation and experiencing conflict with other nonacademic pursuits. Research with university students has supported these predictions by finding that HP toward one’s studies is associated with greater positive affect, self-esteem, and academic enjoyment, whereas OP toward one’s studies is linked with greater negative, and at times lower positive, affect, anxiety, burnout, and psychological distress (Curran et al., 2015; Peixoto et al., 2021; Philippe et al., 2010; Rahimi & Vallerand, 2021; Verner-Filion & Vallerand, 2016). Moreover, a study conducted by Philippe et al. (2010, Study 1) showed that the connection between passion and affective experiences is not limited to students. They conducted a study with a sample of employees, many of whom were teachers, and found that HP predicted greater affective experiences, including the extent to which employees generally felt “happy” and “in a good mood” at work. These findings are in line with research conducted in other domains that has shown that HP predicts greater positive affect, and that OP predicts greater negative affect (see Curran et al., 2015; Vallerand, 2015; Vallerand & Houlfort, 2019).

For most students, teachers, and administrators, education is a full-time pursuit. This means that habitual affective experiences in education should not only contribute to how one feels in academics, but also to how one feels about one’s life in general (see Frenzel et al., 2024). By facilitating greater positive affect in education, HP should thus be associated with greater levels of psychological well-being. Conversely, OP is associated with greater negative affect in education, which should not contribute to one’s wellness in life. These predictions have been tested with university students, and the results have consistently shown positive associations between HP toward university studies and psychological well-being, including students’ feelings of satisfaction in life (Bouizegarène et al., 2018, Study 2; Peixoto et al., 2021), subjective well-being (Vallerand et al., 2007), and flourishing (Chen et al., 2021). The positive link between HP and psychological well-being has also been supported with faculty members (Yukhymenko-Lescroart & Sharma, 2019) and high school teachers (Moè, 2016).

A key proposition of the DMP is that the positive effects of having high levels of HP toward a meaningful pursuit should endure even after that pursuit has ended. HP involves an activity being an important, but not overwhelming, part of one’s life and identity. This means that HP for one’s full-time career should not only lead to greater feelings of well-being while one is still employed, but also to better psychological adjustment after one retires. This premise was tested by Houlfort et al. (2015), who assessed passion and indices of well-being in a sample of teachers over a six-year period, a design that allowed outcomes to be assessed after some of the teachers had retired. They found that HP for being a teacher, assessed pre-retirement, predicted less psychological distress and greater life satisfaction, assessed post-retirement. OP did not predict either of these outcomes. These results indicate that the positive effects of HP can last even after engagement in a passionate activity has ended.

A specific form of ill-being that has been studied extensively in the passion literature is burnout, a syndrome involving feelings of exhaustion, cynicism, and inefficacy (Schaufeli & Buunk, 2003). Researchers in various domains have been fascinated by the question of whether highly engaged individuals can burn out from passion (e.g., Gustafsson et al., 2011). In line with the DMP, this research has shown that the answer depends on the extent to which passion is harmonious or obsessive. Cross-sectional studies with students (Stoeber et al., 2011) and teachers (Fernet et al., 2014, Study 1) have found strong, negative associations between HP and all three burnout dimensions. Less consistent relationships have been reported with OP, which was found to be negatively associated with inefficacy (Stoeber et al., 2011) and positively associated with exhaustion and cynicism (Fernet et al., 2014, Study 1). Others have studied if certain combinations of both HP and OP associate with different levels of burnout. For instance, Schellenberg et al. (2019) examined the associations between burnout and different combinations of HP and OP in a sample of undergraduates. They found that having high OP combined with low HP (i.e., pure OP) was associated with the highest levels of burnout, whereas having low OP combined with high HP (i.e., pure HP) was associated with the lowest levels of burnout. Using latent profile analysis with a sample of university students, Bélanger and Ratelle (2021) found that the highest levels of burnout were associated with students with low levels of both HP and OP (the low profile), whereas the lowest levels of burnout were associated with high HP and low OP (the optimal profile).

Researchers have conducted longitudinal studies to test for the directionality of the relationships between passion and burnout. Carbonneau et al. (2008) conducted such a study with teachers using a longitudinal design over a three-month period, and found that HP predicted decreases in burnout over time. Similar findings were obtained with Spanish physical education teachers (Castillo et al., 2017). To look at the specific dimensions of burnout, Fernet et al. (2014, Study 2) conducted a longitudinal study with novice teachers over a one-year period, and found that HP predicted decreases in inefficacy, whereas OP predicted increases in exhaustion. More recently, Horwood et al. (2021) sampled almost 4,000 school leaders, the majority of whom were school principals, over a one-year period. This study was the first to test if the effects of HP and OP interacted with levels of general passion (GP) – that is, the extent to which the school leaders satisfied the passion criteria of liking, valuing, and incorporating their work into their identity. They found that HP predicted decreases in burnout over time, whereas OP was unrelated with changes in burnout. However, the results depended on GP: when GP was high, OP predicted increases in burnout and HP no longer protected against burnout. Although these findings await replication, this study suggests that it may be useful to take levels of GP into consideration when studying the effects of both HP and OP on burnout.

Very few studies have looked at the passion of students with special needs. In one such study, Meilleur et al. (2022) assessed the role of passion for a given activity (including but not limited to school) in the affective outcomes of autistic emerging adults, including several who were students. The results revealed that having a HP for an activity in one’s life had a positive relationship with positive emotions and psychological wellbeing, whereas OP had a negative relationship with these variables. Thus, engaging in extra-curricular activities does not invariably lead to benefits. Future research should identify other mediators besides emotions (i.e., intrinsic and extrinsic regulations; see Vallerand, 2015 on this issue). Additional research is also needed to determine if passion (HP and OP) for academics or for a given extra-curricular activity performed at school allows students with special needs to thrive in the school system.


Behavioral Outcomes

Passion has been studied not only in connection with how people feel in educational settings but also with what they do. One behavior that can be beneficial in education, particularly for students, is persistence. For example, students can remain committed to a specific program or field, or can persevere in learning something new. Research relying on the DMP has shown that persistent behaviors among students are positively associated with HP, and not OP. For example, Bonneville-Roussy et al. (2013) conducted a study with music students who were attending a summer music academy. In addition to assessing HP and OP, they asked the students to report their intentions of becoming a professional musicians. The results showed that intentions of becoming a professional were positively associated with HP and unrelated with OP. In a follow-up study with college music students, they found that HP at the start of the semester predicted a greater likelihood of remaining in the music program at the end of the semester. Similar results were found in other research examining dropout intentions among university students (Bélanger & Ratelle, 2021; Verner-Filion & Vallerand, 2016) and the willingness of second-language students to communicate in the language they were learning (Chen et al., 2021). More recently, Chichekian and Vallerand (2022) took a more nuanced approach by differentiating between two types of persistence in education: flexible persistence (pursuing academic goals without sacrificing other goals) and rigid persistence (exclusively focusing on academic goals). In two studies with postsecondary science students, they found that HP predicted greater flexible persistence, whereas OP predicted lower flexible persistence but greater rigid persistence toward engaging in science activities. Overall, the results in this research area show that persistence, and especially flexible forms of persistence, are positively associated with HP rather than OP (Verner-Filion et al., 2020).

Another common but more maladaptive behavior in education is procrastination. Two recent studies examined the links between procrastination and passion in students. Peixoto et al. (2021) measured HP, OP, and procrastination in a sample of university students and found that procrastination was positively associated with OP and negatively associated with HP. In a series of studies by Rahimi and Vallerand (2021), the authors examined the role that emotions play in the link between passion and procrastination. They found that OP was associated with greater negative emotions in one’s studies, which in turn was associated with greater procrastination. HP, in contrast, was associated with a more positive emotional tone, which was, in turn, associated with lower procrastination. These findings suggest that students high in OP or low in HP engage in more procrastination behavior, and that one reason for this relationship is differences in emotional experiences at school. Future research is necessary to ascertain if OP for teaching also triggers procrastination in teachers.


Academic Engagement

A central outcome for students that encompasses both affective and behavioral components is engagement (Stoeber et al., 2011). Academic engagement has been conceptualized as a positive state of mind that involves approaching one’s studies with a great deal of energy (i.e., vigor), a sense of pride and enthusiasm (i.e., dedication), and with a tendency to get immersed and engrossed while studying (i.e., absorption; Schaufeli et al., 2002). Academic engagement is thus an indicator of optimal functioning among students. Because both HP and OP in academics involve liking, valuing, and devoting a great deal of time and energy toward one’s studies, having high levels of passion toward academics, regardless of whether that passion is more harmonious or obsessive, should be associated with greater academic engagement. One of the first studies to test this was conducted by Stoeber et al. (2011) with university students. They found that both HP and OP predicted greater levels of all three components of engagement (i.e., vigor, dedication, and absorption), although the associations between OP and dedication and HP and absorption were weaker and not significant after controlling for autonomous (engaging in the activity out of choice and/or pleasure) and controlled motivation (doing something out of internal or external pressure). Similar results were obtained by Bélanger and Ratelle (2021), who found that the highest levels of academic engagement were found among students who reported high levels of both HP and OP. These findings were extended by Ariani (2021) with Indonesian students. They found that both HP and OP contributed to learning engagement that in turn led to academic performance. Overall, it appears that students with high levels of both HP and OP passion for their studies are more engaged in their studies. These findings with students are interesting but await replication with other student samples such as those involved in graduate school, as well as with teachers and school principals.


Cognitive Outcomes

In academics, people need to think, concentrate, remember, problem solve, communicate, reason, and of course learn. Cognition thus takes center stage in education. Research in both academic and noneducational contexts has shown that HP predicts more adaptive cognitive processes, including enhanced concentration, attention, mindfulness, and executive functioning, whereas OP predicts more maladaptive cognitive processes such as rumination (e.g., Bridekirk et al., 2016; Curran et al., 2015; St-Louis et al., 2018). Research within educational settings has focused on the concept of flow. Flow entails a sense of total involvement in an activity and can result in a loss of self-consciousness and a transformation of time (Csikszentmihalyi, 1990). Flow is therefore a very positive state that involves a sense of being “in the zone.” In line with research conducted in noneducational contexts (Curran et al., 2015), research with students has found that flow is more characteristic of HP than OP. For example, Zhao et al. (2015) sampled university students in China and found that experiences of flow while studying were positively linked with HP but not OP. In their research with Chinese high school students learning a second language, Chen et al. (2021) reported that both HP and OP predicted higher levels of flow, but associations were much stronger with HP than OP. These findings obtained with Chinese students replicate those secured with North-American students and underscore that students who pursue their studies with high HP are more likely to feel “in the zone” (Sverdlik et al., 2022) and experience higher flow states than those with OP.


Connections with Others

People love to form strong social connections with others, and having warm interpersonal relationships may be especially valuable in educational settings (e.g., Buote et al., 2007; see Lin et al., 2024). Indeed, other students represent a rich source of information and emotional support that may help adapting to difficult situations, such as going through that rough first semester in college (Wilcox et al., 2005). Researchers have thus been interested in understanding if passion can help facilitate such social connections. Based on the features of both HP and OP outlined by the DMP, there is reason to suspect that passion types do indeed matter. As we have already seen, HP facilitates greater positive emotional experiences, whereas OP does not predict positive emotions to the same extent and even predicts more negative emotions. And based on the broaden-and-build theory (Fredrickson, 2001), emotions play a key role in one’s interpersonal relationships. Positive emotions are posited to facilitate greater interpersonal relationship quality because they broaden one’s thought-action repertoire and help enhance feelings of closeness and overlap with others. Conversely, negative emotions are posited to lead to worse interpersonal relationship outcomes because they narrow one’s thought-action repertoire and thus limit one’s ability to form meaningful connections (Waugh & Fredrickson, 2006). This means that HP should facilitate better interpersonal relationships because it involves experiencing greater positive emotions, whereas OP should lead to less adaptive interpersonal relationships because it involves greater negative emotions. Evidence in support of these predictions was reported by Philippe et al. (2010) in a series of studies, two of which took place in educational settings with teachers and university students in a management program. Their results showed that HP was associated with greater positive emotions, which in turn predicted higher quality relationships with teachers at work and with students in their program. OP did not predict positive emotions, but instead positively predicted more negative emotions, which in turn predicted lower feelings of connectedness with others and even greater feelings of seclusion. These findings were also upheld in a semester-long longitudinal study where students in work-study groups assessed the quality of relationships displayed by the other students in their group. Thus, the role of passion and emotions in relationships is not limited to self-report of relationship quality but is also an observable indicator to others. These findings were supported in another study conducted by Bouizegarène et al. (2018) who found that HP among university students was associated with greater interpersonal relationship quality and with greater levels of contribution to society as a whole. OP, in contrast, predicted lower interpersonal relationship quality and was unrelated to society contribution. Research continues to explore additional processes (e.g., apologizing behavior; Lyimo & Schellenberg, 2022) that explain why HP, and not OP, facilitates higher quality relationships in education settings.


Academic Performance

So far, we have reviewed research on the connection between passion and people’s feelings, behaviors, engagement, and relationships with others in academics. But a key outcome that is at the top of most students’ minds while they are pursuing their studies is academic performance. Does passion matter in predicting students’ academic achievement? On the one hand, both HP and OP, as we have reviewed, are associated with higher academic engagement (i.e., vigor, dedication, absorption). This intense devotion and engagement toward academics should lead to better performance. On the other hand, OP also entails experiencing greater negative emotions and providing less access to adaptive self-regulatory processes (Vallerand, 2015). This means that OP should be associated with processes that also hinder academic performance. Researchers studying the connection between passion and academic performance have thus done so with an emphasis on assessing the underlying processes that explain this connection.

For example, Schellenberg and Bailis (2016) studied the relationships between passion types, appraisal and coping behaviors, and final grades among university students over the course of an entire academic year. They found that HP predicted greater challenge appraisals and fewer appraisals of threat and uncontrollability. Challenge appraisals were, in turn, associated with greater use of approach forms of coping and led to higher grades. OP, in contrast, predicted greater uncontrollability appraisals, which were, in turn, associated with lower grades. More recent laboratory-based research has supported the idea that HP also facilitates appraising difficult academic situations as challenges and OP as threats (Vallerand et al., 2022).

HP has been associated with other processes that have been linked with greater performance in academics, including deliberate practice (Vallerand et al., 2007, Study 2), intrinsic motivation to learn (Ruiz-Alfonso & León, 2017), flexible persistence (Chichekian & Vallerand, 2022), and positive affect (Verner-Filion & Vallerand, 2016). OP, in contrast, represents a more conflicted process because, in addition to predicting processes that are associated with poor academic performance such as uncontrollability appraisals (Schellenberg & Bailis, 2016) and negative emotions (Verner-Filion & Vallerand, 2016), it has also been linked with processes that predict better performance such as deliberate practice, pursuing different types of achievement goals (Vallerand et al., 2007, Study 2), and rigid persistence (Chichekian & Vallerand, 2022). It thus appears that both types of passion can facilitate processes that lead to better performance, but OP is also linked to processes that can hinder performance. This conclusion has been supported by research showing that academic performance is lowest among those with low levels of passion (Bélanger & Ratelle, 2021), especially low levels of HP (Bouizegarène et al., 2018). It should be noted that a strength of research on this topic is that performance has been assessed in different ways, including self-report (e.g., Verner-Filion & Vallerand, 2016), instructor ratings (Vallerand et al., 2007), and grades attained in specific courses or programs (e.g., Ruiz-Alfonso & León, 2017).

We have seen previously that HP facilitates general positive emotions and protects against general negative emotions, whereas OP fosters both negative emotions and positive emotions (although less so than HP). Using a longitudinal design, Sverdlik et al. (2022) focused on the role of passion in the experience of specific emotions proposed by Pekrun’s control-value theory to influence academic outcomes such as learning. According to Pekrun’s theory (2016), emotions vary in terms of both valence (positive and negative) and activation (activation or deactivation). Both dimensions can positively or negatively affect outcomes, such as learning. For instance, enjoyment is positive and activating. As such, it should positively affect learning. Conversely, boredom is negatively valenced and deactivating and should minimize effort and thus learning. On the other hand, anxiety is negative and activating and should lead to worrying and rumination that should undermine learning. In their study, Sverdlik et al. (2022, Study 2) followed undergraduate students over a six-month period. As predicted, they found that HP positively predicted academic enjoyment but negatively predicted boredom and anxiety, whereas OP slightly predicted enjoyment but was strongly and positively associated with both boredom and anxiety. In turn, as predicted by Pekrun, enjoyment positively predicted increases in learning strategies over time, whereas boredom and anxiety decreased learning. Of additional interest, Sverdlik et al. also showed that academic enjoyment led to an increase of psychological wellbeing over time, whereas boredom and anxiety undermined it.

These findings provide some key insights into the functioning of passionate students in the classroom. When displaying HP, students experience enjoyment in the classroom and little anxiety and boredom, and their learning strategy repertoire increases progressively over time. But there is a bonus effect as with HP one also experiences happiness and wellbeing in the process. Such is not the case with OP, largely because it promotes anxiety and boredom. These findings thus show that the DMP and Pekrun’s models can work hand in hand in providing an understanding of the determinants and consequences of affect in classroom settings.

Finally, in a large-scale international study with over 1 Million teenagers worldwide, Li et al. (2021) found that passion was a major predictor of objective standardized academic performance (PISA scores). Although present in all countries, the passion-performance relationship was stronger in individualistic than collectivistic countries. Future research is necessary to determine if the distinction between HP and OP (not assessed in the Lie et al. study) represents a key variable in this cultural difference.


Cross-Over Effects

Do levels of passion in one domain cross-over and have effects on outcomes in other life domains? The DMP posits that the effects of both HP and OP are not limited to the specific passionate activity; effects can spillover and either contribute to or conflict with other life domains (Vallerand, 2015). In fact, we have already reviewed evidence showing that passion in academics can cross-over to affect people’s general levels of psychological well-being. Other research has found evidence for more specific instances of cross-over effects of passion in academics. Naydanova and Beal (2016) assessed levels of HP and OP in samples of high school students from both the U.S. and Russia. HP and OP were assessed in relation to using the internet – an activity that is quite often used for nonacademic purposes, especially among adolescents. They found that levels of cognitive competence, an indicator of one’s perceived effectiveness in learning, was positively associated with HP and negatively associated with OP. Similarly, Yukhymenko-Lescroart (2022) found that HP and OP for sport in student-athletes had adaptive and maladaptive academic outcomes, respectively.

Rahimi and Vallerand (2021) studied the effects of having passion for a nonacademic favorite activity on procrastination in one’s studies. In addition to the associations between passion for one’s studies and procrastination that were reviewed earlier, the authors found that levels of OP for a second, nonacademically related activity both directly predicted greater procrastination and indirectly predicted greater procrastination via higher negative emotions. Another interesting cross-over effect was observed by Carbonneau et al. (2008). However, rather than study cross-over effects between academic and nonacademic domains, they tested cross-over effects between people. More specifically, they tested if passion among teachers affected outcomes in their students. They found that both HP and OP among teachers predicted increases in positive student behaviors, including behaviors such as being cooperative and enthusiastic. This result suggests that students may be able to perceive the extent to which their teachers are passionate about teaching, but they may have more difficulty distinguishing between HP and OP varieties of passion in their teachers.

In sum, the above reviews supports the claims from the DMP to the effect that HP leads to more adaptive outcomes than OP. Thus, passion matters with respect to a variety of educational outcomes and not only for students, but also for teachers and school principals. It thus becomes important to focus on the determinants of passion.



Determinants of Passion in Education

Initial and Ongoing Development of Passion in Education

Within educational settings, scholars have primarily studied the concept of passion from two perspectives: (1) the passion that students may feel toward a particular topic (i.e., passion for one’s field of study) and (2) the passion that teachers have for their profession (i.e. passion for teaching), the subject they teach (i.e., passion for my discipline), or various aspects of teaching and learning (Bélanger & Ratelle, 2021). The DMP proposes that to the extent that activities contain at least some interesting elements, there is potential for it to initially develop into a passion. Furthermore, the DMP posits that there are at least three processes involved in how an interest for a specific activity transforms into a passion: activity selection, activity valuation, and internalization of the activity in one’s identity (Vallerand, 2015).

Passion begins with the selection of a particular activity in which individuals spend a great deal of time, reflects the person’s true choice and interests, and is consonant with one’s identity. In education, activity selection would translate to a student’s preference for a course or field of study over another. It then develops as they increasingly perceive the value of the activity and the importance of it in their life. Activity valuation (or the subjective importance given to the activity by the person) can be seen as the intensity with which students will value and find a course or a field of study meaningful. Therefore, teachers play an important role in students’ valuation of a given activity either by being themselves passionate about it, by positively engaging with students in the context of the activity, or by encouraging activity specialization (e.g., Fredricks et al., 2010). Moreover, students are more likely to become passionate when an enjoyable activity, like sciences, becomes so central that it contributes to their identity such that they have the perception of potentially becoming scientists later on (a possible self; Markus & Nurius, 1986). It is further proposed that once an interesting activity becomes highly valued, the type of passion that will ensue is determined by the type of internalization that takes place. Therefore, the type of passion that will initially develop (HP or OP) for an activity depends on the quality of how it is internalized; activities that are internalized autonomously will lead to a predominant HP, whereas those that are internalized in a more controlled manner will lead to a predominant OP.

The DMP further posits that once a predominant type of passion for a given activity has initially developed, it is an ongoing process (Vallerand, 2015). This is because both types of internalization processes (autonomous and controlled) initially do take place to different degrees. Additionally, according to the DMP, a passion for an activity develops when the activity is integrated in identity. Thus, the role of identity in passion development in education is key to a better understanding regarding its antecedents (Bouizegarène et al., 2018; see Hong & Perez, 2024). Consequently, while the internalization process leads to the initial development of a predominant type of passion, both types of passion are nevertheless present within the individual, thus making it possible to trigger either one or the other through the impact of various determinants. Research into the determinants of passion is critical, especially the investigation of motivational processes that reside largely in three groups of variables: the person (P), the environment (E), and the task (T). Moeller et al. (2017) found that only about 20% of the variance in passion came from the person and the rest came from environmental factors. This implies that it is possible to further reinforce the predominant passion (e.g., OP) or to make the nonpredominant passion (e.g., HP) operative depending on the extent to which social and personal factors (e.g., teacher’s autonomy support or controlling behavior) residing in the PET structure are present or absent. We now turn to some of these variables.


Social Factors

Parental and Teacher Autonomy Support

Autonomy support in a social environment refers to the recognition of people’s feelings and preferences, as well as encouraging and allowing individuals to make choices and participate in decision-making (Ryan & Deci, 2017; Vallerand, 2015), as opposed to authoritarian approaches that use pressure and control to make individuals behave in a specific way. The DMP posits that autonomy support facilitates the on-going development of HP once it has been initially developed, compared to more controlling behavior that would be more prone to further the development of OP (see Mageau et al., 2009).

An autonomy-supportive approach to teaching is particularly well-suited in education because it provides teachers with need-satisfying experiences. Nestled in the adoption of a student-focused attitude, this approach enables the skillful enactment of autonomy-supportive instructional behaviors. Past findings suggest that one of the ways a student’s passion can be developed is through the provision of autonomy support. Specifically, teacher autonomy support has been found to promote students’ engagement (Patall et al., 2018) and daily interest in a specific subject (Patall et al., 2016), whereas parental autonomy seems to promote the satisfaction of students’ psychological needs and persistence in educational settings (Jungert & Koestner, 2015). Generally, an autonomous internalization leading to the development of a HP is likely to take place depending on the extent to which one’s social environment (e.g., parents, teachers, coaches, principals) is autonomy-supportive (supporting the student’s right to make some choices). The reverse is also true, whereby when the social environment is controlling (i.e., pressuring one to behave in a certain way), a controlled internalization takes place, thereby leading to the development of an OP.

Research by Mageau et al. (2009) high school students’ passion for music had provided the first clues about an initial development of passion from time zero by testing the social environment using autonomy support from parents and music teachers as the key variable (Mageau et al., 2009, Study 3). Overall, some high school students who had never played a musical instrument eventually became passionate for music over the course of their first term. Students who reported higher levels of valuation and specialization toward music, as well as higher levels of parental and teacher autonomy support earlier in the term, were more likely to develop a passion toward music by the end of the term. This study, however, pertained more to the initial development of passion with students engaging in an activity for only a few months or years.

Once developed, passion can further develop leading to some ongoing development (Vallerand, 2015). For instance, in a study with students with an average of over seven years of musical experience and enrolled in a university music program, Bonneville-Roussy et al. (2013) found that a musical identity coupled with teacher autonomy support predicted HP toward music, whereas OP was predicted by a musical identity coupled with controlling behavior from teachers. Thus, to the extent that an activity is already internalized in one’s identity, autonomy support from teachers facilitates the development of HP, whereas controlling behavior leads to OP. Since an autonomy-supportive instructional style allows students to have some autonomy when making choices regarding their academic activities, it is much more likely that students will fully integrate a given academic activity into their identities because of willful engagement and begin developing a certain passion (Ruiz-Alfonso et al., 2018).

In more recent research extending past writings about teachers supporting students’ perspectives and initiatives, Patall et al. (2018) examined students’ perceptions of high and low levels of both teacher and parental autonomy support and how they differentially influenced their passion for a discipline. Specifically, students’ perceptions of dual support rendered the highest levels for HP and low support from both sources produced the lowest levels of HP. Moreover, high levels of parental autonomy support seemed to play an especially important role in taming students’ OP in the absence of teacher autonomy support (Chichekian, Rahimi, and Vallerand, Pending revisions).


Learning Environments

In addition to autonomy support, another variable of importance in the development of passion is that of positive learning environments. A recent study by Moeller et al. (2017) found that about 80% of students’ passion from middle and high schools was related to the situational context. As such, teachers play an important role in being able to influence such context and thus the development of students’ passion (Haerens et al., 2016). For example, Ruiz-Alfonso and León (2019) showed that math teachers who try to explain the usefulness of the contents they are teaching in class, as well as the usefulness of the activities they propose, are more likely to promote passion in their high school students. Similarly, in another study with over 1,000 Spanish high school students, Ruiz-Alfonso and León (2019) found that students who had teachers who provided specific, responsive, and positive feedback, who assigned tasks that were aligned with an appropriate challenge level, and who emphasized the value of learning to master concepts rather than just focusing on passing and getting good marks, were more likely to develop HP.


Task Demands, Resources, and Autonomy

Other important social determinants of passion are task demands and resources while performing a given task (Trépanier et al., 2014). Task resources provide support to people, enabling them to carry out a task, and should, therefore, promote HP. On the other hand, task demands refer to imposed pressure or restrictions that one must cope with while engaging in the activity. Because task demands tend to elicit a more controlling experience in nature, they should concord with elements that have also been internalized in a controlled fashion and, therefore, lead to OP. This implies that pressure to perform a challenging activity provides fertile grounds on which one would be likely to retrieve and mobilize an OP to properly complete the task at hand. In addition, experiencing such pressure may even undermine HP as it tends to disrupt the harmony that exists within one’s various life domains. Trépanier et al. (2014) obtained these very same relationships in a study using a cross-sectional design with 745 teachers. In addition, they also found that HP facilitated teachers’s work engagement and protected against teacher burnout whereas OP was positively associated with burnout. Also of note, Schellenberg and Bailis (2015) found that levels of OP increased dramatically over the course of the academic year for a group of students who perceived high levels of pressure in university. This evidence supports the idea that OP can grow in educational environments that are perceived as being excessively demanding. Finally, in two studies with teachers, Fernet et al. (2014, Studies 1 and 2) showed that providing teachers with autonomy regarding how to go about structuring and delivering one’s teaching promoted HP and diminished OP for teaching.

Overall, the above leads to some important applications for administrators with teachers. Specifically, providing teachers with autonomy and resources may represent a valuable tool to be used by school principals with novice teachers to maintain or even increase their HP. In addition, these practices can also be used by teachers with students, thereby providing the blueprints as to how best to increase students’ HP.



Personal Factors

As indicated in the previous section, the DMP posits that the development of a passion is a function of the interaction between the activity or task, the environment, and the person (Vallerand, 2015). This section explores the role of personal factors that have been shown to play a role in the development of passion.

Personality: Autonomous Orientations and the Big 5

As far as traits are involved, we know that individuals with an autonomous personality orientation (a general tendency to engage in a task out of mere pleasure and/or choice) are more likely to develop a HP compared to those who have a controlled personality orientation (a tendency to engage in a task out of external and/or inner pressure) who are more likely to experience an emergence of OP (Vallerand et al., 2006). To this end, broad personality factors such as those in the Big Five model (Costa & MacCrae, 2008) describing most human behaviors have also started to be examined in relation to passion. An earlier study by Balon et al. (2013) found that HP was positively associated with conscientiousness, agreeableness, openness to experience, and extraversion. In contrast, OP was only negatively associated with agreeableness. A more recent study by Dalpé et al. (2019) revealed findings consistent with those of Balon et al. (2013), especially those involving HP. All the facets of conscientiousness and extraversion, and most of the facets of agreeableness and openness to experience were positively correlated with HP. A mirror image was obtained with OP where all traits (and most of their facets) were negatively related except for extraversion (unrelated) and neuroticism (which was positively related). Recent research by Schellenberg and Bailis (2021) also found that openness to experience predicted being passionate for a greater number of activities. Although these few studies indicate a relationship between personality and passion, thus merging the Big Five Model of Personality and the DMP, they are not contextualized in the field of education. There is thus much to learn about the effects of broad personality factors on the emergence and development of HP and OP in education.


Perfectionism

Another relevant personal determinant of passion is perfectionism. Flett and Hewitt (2002) posit that perfectionism for self, the holding of excessively high self-standards of achievement, can be classified in two major categories. The first type, self-oriented perfectionism, describes expectations of excessively high standards individuals have for themselves, which remains under their control and involves standards that may be changed by the person in a proactive manner. Self-oriented perfectionists typically experience positive outcomes in tasks or activities they engage in (Miquelon et al., 2005). The second type, socially prescribed perfectionism, describes self-expectations of excessively high standards that are perceived as imposed by others, generally leading one to experience negative outcomes. Because self-oriented perfectionism is more adaptive and integrated in oneself, it should be positively associated with HP. Conversely, because socially prescribed perfectionism is less adaptive and more rooted in self-invested ego structures, one would expect a positive association with OP. These predictions were tested and supported in two studies by Verner-Filion and Vallerand (2016) with university students. Thus, seeking to reach excessively high standards can direct one toward either form of passion, depending on if such a question is guided in an autonomous fashion or as a response to the demands of a social pressure.


Signature Strengths

Another personal factor that tends to have a positive impact on the development of passion, and more generally in various outcomes in education, is signature strengths (Peterson & Seligman, 2004). The concept of character or signature strengths is highly regarded and widely used in the field of positive psychology (Seligman, 1999) and frequently reported by educators and students as memorable and impactful within schools implementing positive education programs (Huffman et al., 2016). Research has shown that focusing on what we do best (our signature strengths), such as using our social skills or our sense of humor has a positive impact on students’ academic learning experiences (Calkins, 2015). In the same vein, Forest et al. (2012) and Dubreuil et al. (2014) provided evidence that a strength-based intervention program (e.g., focusing on one’s strengths such as connecting with others, using humor, being creative) within the context of a passionate activity nurtured a HP and facilitated the experience of positive outcomes. The field of positive education is a young one but holds great promise for future research integrating the tenets of signature strengths and passion, which have thus far proven to be a worthwhile pursuit in the field of education (White & Waters, 2015).

In sum, the research reviewed in this section shows that both the social environment and personal orientations are important factors in the initial and ongoing development of passion. We now turn our attention to key future research questions for the next ten years.




Future Key Research Areas

From an educational psychology perspective, the study of passion is very recent, and the analysis of its role in the educational context, although promising, is still scarce. In this chapter, we sought to present current research about passion and its prevalence in education. Indeed, over 25 studies with students from different countries and various age groups and over 15 additional studies with teachers at different levels (e.g., elementary, high school, college), and at least one with school principals (Horwood et al., 2021) using the DMP (Vallerand, 2015) as a theoretical foundation have provided evidence that passion matters in education. Further, all studies point in the same direction: the distinction between HP and OP is important as HP in education is generally associated with more adaptive outcomes, whereas OP in education leans more toward less adaptive and at times maladaptive outcomes.

Passionate teachers not only display enthusiasm for teaching and for their subject matter, but they also invest countless hours and energy into their instruction. Unfortunately, not much research has taken into consideration the role of classroom teachers in instilling a sense of passion among their students, an important topic to consider especially with novice teachers who are often assigned the least desirable and challenging classes to teach due to their lower ranking in the status hierarchy (Chichekian & Shore, 2016; Chichekian et al., 2016). In organizational settings, HP among employees has shown to flourish when positive relationships and caring facilitated autonomy at the group and company levels (e.g., Liu et al., 2011). Similarly, in sports contexts, coaches’ HP matters with respect to the quality of the coach-athlete relationship, especially when considering autonomy-supportive behaviors (e.g., Lafrenière et al., 2011). Given that teachers have a significant impact on students’ learning environments and that autonomy support plays an influential role in the development of learners’ passion, it seems imperative for future research to consider the impact of teachers, principals, and other school administrators when examining students’ development of passion. Consequently, such processes need to also be examined in light of other potentially mediating variables (see Chichekian, Rahimi, and Vallerand, Pending revisions, 2023, for an example with emotions).

Recent research using the DMP has shown that it may be critical to explore how both passion dimensions coexist within each individual (Schellenberg et al., 2021). Because individuals tend to experience varying levels of both OP and HP toward an activity (Vallerand, 2015), recent calls for action have encouraged researchers to start examining the effects of different within-person combinations of both HP and OP. As a result, a quadripartite approach to passion (Schellenberg et al., 2019) has recently been introduced, where the within-person combination of the presence (low-high) of both HP and OP is associated with educational outcomes. For instance, one such study with students (Schellenberg et al., 2019, Study 4), showed that pure OP (High OP-Low HP) for one’s studies predicted increases in burnout whereas pure HP (High HP-Low OP) led to decreases in burnout over an academic semester. Of additional interest, however, mixed passion (High HP-High OP) was found to be associated with lower levels of burnout than pure OP. These finding suggest that HP may serve some protective function with respect to OP. Future research using both the within- (Schellenberg et al., 2019) and between-person perspectives (e.g., Bélanger & Ratelle, 2021) are encouraged to address the quadripartite issue. Such research could provide key insights regarding the interplay between both HP and OP in students, teachers, and administrators outcomes.

It is important to remember that students, teachers, and administrators have lives outside of school. Given the known cross-over effects of passion, future research should investigate how HP and OP for educational pursuits influence outcomes outside of academics. One group that could be greatly impacted by these cross-over effects is student-athletes. For example, to what extent can HP and OP for sport and education determine how student-athletes will adapt to a situation when confronted with two choices (e.g., preparing for an exam the next day or feeling an uncontrollable urge to remain engaged in their sport)? A promising line of research was developed by Vallerand et al. (Lavoie et al., 2021) who showed that when students engage in an educational task under stress, HP promotes a challenge appraisal that leads to a more adaptive cardiophysiolgoical response both on the academic task and also on a subsequent leisure task. OP triggered a threat response that was unrelated to the physiological response. Thus, what happens in education seems to have some carry over physiological effects in other areas of one’s life! Research on these issues within the dual perspective of school and other life domains would thus represent an intriguing future avenue.

Thus far, research on the determinants and outcomes of passion have shown the significant impact that social factors can have on the vitality of students’ learning environments. This landscape provides us with a possible avenue for future applied research in the field of education, with potential applications that can be used to promote HP. Indeed, creating a positive learning environment is closely tied to the ways in which both teachers and parents provide autonomy support to students, not only by providing choice, but also by encouraging them to identify their strengths and using them at school (e.g., Cheon et al., 2020). Doing so is expected to facilitate students’ development of HP and lead them to flourish at school. Similarly, nurturing learner identity at school tends to facilitate the development of passion (Isabirye, 2021). However, whereas informational identity (a personal search of identity) fosters HP, normative identity (seeking an identity supported by others) facilitates OP (Bouizegarène et al., 2018). Thus, facilitating the former type of identity may represent an important inroad to the development of HP in students.

In a similar vein, evaluating student outcomes from varying classroom structures is one way of testing the development of passion in education. For instance, the promotion of HP for a given subject can be tested in classrooms where cooperation is encouraged and pressure to perform is minimized. Moreover, learning environments in which students feel that going to school means much more than just going to the classroom, such as in specialized schools that offer sports-study programs (Chichekian & Vallerand, 2018) or other streamed programs (e.g., arts, dance, music, robotics) are exemplary in nurturing passion, and especially HP (Fredricks et al., 2010). In this vein, intervention-based studies that encourage students to engage in extracurricular activities that they are passionate about either at recess, lunchtime, and even after school have the potential to assess if such passion can not only facilitate friendships (Philippe et al., 2010) and autonomous motivation, but also if it is transferable to some of their preferred academic subjects or other classroom-based activities. Although students do not normally exhibit passion for all subjects, it is not impossible that passion in one context (e.g., an extracurricular activity engaged in at school) may generalize to another context (e.g., the classroom) given past findings regarding cross-over effects. Such a school setting where passion is fostered both inside and outside the classroom may contribute in preventing high-school dropout and fostering academic success that may generalize later on to life in general.

Additionally, because autonomy-supportive teachers’ instructional practices are quite malleable (Reeve & Cheon, 2021), their learning environments should be optimal for intervention-based and longitudinal research, thereby leading to numerous students and teacher benefits, including passion for teaching (Cheon et al., 2020). Future research should consider intervention studies with the goal of increasing HP for academics (especially those in their early-career years), which in turn, would lead to some adaptive outcomes such as psychological well-being and work-based performance. Although interventions on strengths have been implemented and found to be effective in education (White & Waters, 2015), future research should replicate study designs using strength-based approaches from the work domain (Dubreuil et al., 2014, 2016; Forest et al., 2012) with teachers to assess the extent to which positive ripple effects are passed on to students as well.

We now know through years of research that passion matters greatly in education (Vallerand et al., 2020), but one important question remains: To what extent are passion-based outcomes generalizable? Thus far, theoretically and methodologically, the Passion Scale as designed based on the DMP framework has been successfully translated and validated in a number of languages, including French, English, Chinese, Russian, Japanese, Spanish, Portuguese, Hungarian, Arabic, and others (Burke et al., 2015; Ruiz-Alfonso & León, 2017; Vallerand & Rahimi, 2023). Furthermore, the correlations between HP and OP and outcomes have replicated those obtained in the North American culture across gender, age groups, populations, cultures, and a variety of different tasks (e.g., Marsh et al., 2013). For example, Chinese university students completing the Passion Scale toward their studies, as well as measures of flow and affect (Zhao et al., 2015) produced the same results as in the Western culture, namely showing that HP was more strongly associated with flow and positive emotions compared to OP, whereas OP was more strongly and positively related to negative emotions, while HP was not.

In light of the above, it can be safely concluded that the DMP theoretical framework generalizes and performs quite well across age, gender, and other cultures, and with a number of other socio-demographical variables, thereby providing cross-cultural validity of the passion construct and the developing literature in education. These findings are encouraging with respect to the study of passion in education at an international level. As for teachers’ passion, some nations might vary in the extent to which they perceive opportunities to develop professionally (Reeve & Cheon, 2021). Future research should consider such enthusiastic attitude as a potential moderating variable in intervention-based studies, especially those oriented toward developing autonomy-supportive teaching behaviors.


Conclusion

In this chapter, we introduced the concept of passion and showed its relevance to the field of education. Using the DMP (Vallerand, 2015) as a theoretical foundation, we have provided significant empirical evidence for the existence and importance of HP and OP in educational settings. Based on our review of the passion literature, we can conclude that Einstein was right: having passion, especially HP, is a key factor to lifelong thriving in education. We have seen how certain determinants of passion lead to important outcomes for both teachers and students. Beyond these effects, the role of teachers is of utmost importance as they can influence greatly whether their students find certain school subjects passionate. Accompanying students on their quest to find a passion for an academic subject that is tied to their identity is essential for lifelong learning, the pursuit of knowledge, and, ultimately, for a future career. To this end, school principals also play a crucial role in supporting their teachers to maintain a HP, experience more adaptive outcomes both at work and outside of it, and remain in the profession, especially knowing that 50% of novice teachers tend to leave the profession in the first few years (Chichekian & Shore, 2016). In light of the importance of passion for a number of outcomes and school-based experiences from both teachers and students, future research on passion in education appears to be not only promising, but also imperative.
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“Identity” or “identifying” oneself in a particular way is one of the most fundamental issues that is linked to ontological (e.g., Who am I? Who do I want to become?), epistemological (e.g., How do I understand myself, others, and the world?), and motivational (e.g., Why do I pursue this goal?) questions. Given the significance of identity, there is a long history of research across various disciplines (e.g., psychology, education, and sociology) to unpack the key nature, attributes, domains, and processes of identity development across the lifespan. While the emphasis varies across these disciplines, the core definitional assumption is that identity includes meaning-making processes and content about oneself, which occur through transactions in multilayered contexts (e.g., Roeser et al., 2006; Schutz et al., 2020).

School is a salient sociocultural context in which students’ and teachers’ identity development occurs. First, schools are unique developmental contexts in that in many countries, education is highly politicized and there is often unequal access to high-quality education, reflecting the larger sociocultural context. Second, for students and teachers alike, identity development is inseparable from learning, as learning processes are intertwined with the meaning making and negotiation between who they are, who they want to be, and their transactions in schools, which are nested in micro-, meso-, and macro-system levels such as families, communities, school districts, educational policies, and master societal narratives (Bronfenbrenner, 1979). This is echoed by Sfard and Prusak’s (2005) notion, “identity as the missing link between learning and its sociocultural context” (p. 19).

The purpose of this chapter is to explicate the nature, processes, and significance of identity development for both students and teachers in the context of learning in schools and embedded in larger sociocultural contexts. First, we discuss the role of identity and its development for students with an emphasis on academic and occupational identities since these are a primary concern during the middle-school through college years. In other words, we do not necessarily focus on the development of a “student identity,” but instead focus on students’ identity development in relation to academic and occupational domains. Within the academic domain, identity often refers to the degree to which students identify with school or an academic discipline such as science (e.g., Walker & Syed, 2013), while identity within the occupational domain often refers to the degree to which students identify with a future occupational role or professional domain (e.g., engineer). Much identity theory and research relevant to students also focuses on processes of identity development in academic and occupational domains. Therefore, we focus on the content and processes of students’ identity development in academic and occupational domains within the schooling context and the significance of students’ identity for educational success. Relevant to educational psychology, students’ identity and its development has been most actively grounded in psychosocial identity, domain identity, and social identity perspectives, which provide the primary foundation for our discussion in this section.

We also assume that students’ identity is influenced by teacher identity, while simultaneously affecting the development of teacher identity. As an occupational identity, teacher identity is teachers’ own understanding of themselves as teachers, which has been shaped through ongoing negotiation of meaning embedded in multilayered social contexts (Schutz et al., 2018, 2020). Teachers learn to become teachers as students in teacher education programs and continue to learn to become effective teachers throughout their careers. Their learning transforms who they are as teachers, which in turn guides how to be and how to act. Thus, the enactment of teacher identity can support or hinder student identity development. In the second section, we discuss teacher identity development by synthesizing key theoretical underpinnings and disentangling the complex processes of teacher identity development. This section reflects the sociocultural approaches and post-structural assumptions within teacher identity research. Thus, this chapter draws from multiple traditions with respect to the identity of students and teachers, reflecting the various approaches within identity research. As such, the ways in which identity is conceptualized in relation to the identity of students and teachers is distinct.

Within each section, we also discuss areas that need to be further investigated to advance our understanding about students’ and teachers’ identity development, especially in relation to students’ and teachers’ racial, gender, and sexual identities and the intersectionality among them. Lastly, we end the chapter by addressing ways to support students’ and teachers’ identity development and learning in classrooms, schools, and communities.

Student Identity Development

While the building blocks for students’ identity development start early in life (Chávez, 2016), it is during adolescence through emerging adulthood (approximately 18–25 years old; Arnett, 2007) that students more directly focus on their identity. Indeed, Erikson (1968) highlighted identity development as the primary focus of adolescence when individuals experience a normative identity crisis, or “a period during which an individual’s previous identifications are no longer experienced as suitable” (Côté, 2018, p. 2). In many industrialized societies, students are pushed toward focusing on college and career readiness during adolescence (Arnett, 2007; Vondracek & Porfeli, 2003) making academic and occupational identity development salient. Students implicitly or explicitly make identity-relevant commitments to educational and career pathways by being tracked into or selecting different schools, courses of study, and undergraduate majors.

Furthermore, our interconnected and technological global society creates a rapidly changing and complex world of work. While automation is making many present-day occupations obsolete, new occupational pathways continue to rapidly emerge. The changing occupational landscape and the likelihood of multiple career changes for many, means students need the skills to navigate such changes through their exploration and reconsideration of academic and career commitments (Kaplan et al., 2014, 2019). Indeed, some scholars have argued that exploration is central to learning, and schools should explicitly focus on identity formation skills such as an orientation toward exploration of the relevance of academic tasks to the self (Flum & Kaplan, 2006). Thus, the exploration of academic interests in school and the connections of such interests to future occupational pathways are important for students’ identity development. However, students’ access and ability to engage in identity exploration will depend on sociocultural and contextual factors (Yoder, 2000). In other words, identity exploration in academic and occupational domains is constrained or supported by the sociocultural contexts in which students are embedded. Relatedly, students’ developing social identities (e.g., racial/ethnic and gender identities) transact with their academic and occupational identities (e.g., Kim et al., 2018). The extent to which social identities align with academic and occupational identities will shape students’ identity in these domains. Cultural stereotypes about who belongs in different occupational pathways influences students’ perspectives about whether different academic and occupational identities are accessible (Darling et al., 2008).

Given the critical role of academic and occupational pathways in important life outcomes, focusing on students’ academic and occupational identity in school is essential (Kaplan & Flum, 2012; Lannegrand-Willems & Bosma, 2006). Different identity theories focus more or less on individual developmental processes, identity content, and sociocultural factors in understanding identity (Kaplan et al., 2021). Given the vastness of identity research across various disciplines, this review is far from exhaustive in its treatment of student identity. Instead, we highlight theoretical perspectives commonly used in educational and psychological research in understanding students’ identity development including psychosocial identity, domain identity, and social identity perspectives.

Psychosocial Identity Perspectives

Psychosocial identity theories, based in Erikson’s (1968) human development theory, have a robust literature. A prominent psychosocial identity development theory is Marcia’s (1993) ego-identity status model, which highlights the role of exploration and commitment processes in the development of identity. Identity status models generally focus on the development of individuals’ identity in different life domains (e.g., occupational, political, religious) rather than on the content of one’s identity (Galliher et al., 2017). From this perspective, two salient identity domains for students are the academic and occupational domains; however, identity development also may occur concurrently in other life domains.

According to Marcia (1993), individuals can be categorized into different identity statuses based on the extent to which they have engaged in identity exploration within a particular domain and have consolidated such information into identity commitments in the domain. Those who explore and make commitments within a particular domain are said to be identity achieved. Individuals who are exploring but have yet to make firm commitments are in a moratorium status. Those who have made commitments that have been adopted uncritically (i.e., without exploration and often based on the expectations of significant others, like parents) are considered identity foreclosed. Finally, those who are uninterested in exploring or making commitments in a particular domain are identity diffused.

While identity statuses are not conceptualized as developmental stages, prior research suggests that early adolescents are more frequently in diffused or foreclosed statuses, while moratorium and achieved statuses are more frequently found in older adolescents (Archer & Waterman, 1983). Further, students must go through a period of moratorium before they can reach the identity achieved status (Marcia, 1993). Extensions to Marcia’s ego-identity status model, including the certainty-uncertainty (Crocetti et al., 2008) and dual-cycle models (Luyckx et al., 2006), elaborate on more nuanced processes of commitment (e.g., commitment making and identification with commitment) and exploration (e.g., exploration in breadth, exploration in depth, and ruminative exploration; Schwartz et al., 2013). For example, the certainty-uncertainty model assumes some level of identity commitment and focuses more on the process of reevaluation of already established commitments, which may be particularly appropriate for undergraduate students who likely start college with some commitment to academic and occupational pathways. More recently, psychosocial identity scholars have revisited understudied aspects of Erikson’s model, such as how cultural influences, power, and privilege play into adolescents’ identity development (Schachter & Galliher, 2018; Syed & Fish, 2018).

Research on Psychosocial Identity Perspectives and School

In a comprehensive review of the role of schooling in students’ identity development, Verhoeven et al. (2019) highlighted that schools often influence students’ identity development processes in unintentional ways, which can sometimes be harmful. For example, in a longitudinal growth curve analysis with 8th–12th graders in Romania, Negru-Subtirica et al. (2015) found that students attending university-track schools (i.e., theoretical schools) started with higher occupational exploration scores and had either stable or less steep declines in occupational exploration in depth and exploration in breadth compared to students in vocational schools. Similarly, students in university-track schools had higher initial levels of commitment making and identification with commitment scores relative to vocational school students. Thus, school tracking may impact students’ identity-development processes. Other school factors are also important in students’ identity development, including performance feedback. Students who perform better in school experience more identity integration as evidenced by the links between GPA and identity commitments (Pop et al., 2016); however, a lower GPA is associated with reconsideration of identity commitments. Finally, school socioeconomic factors also relate to the exploration and commitment profiles of middle school students. For example, Lannegrand-Willems and Bosma (2006) found that identity exploration and commitment scores were highest for students in higher socioeconomic status schools compared to students in lower socioeconomic status schools.

The studies reviewed above highlight how school practices and structures impact identity development; however, there is also research on the ways in which school learning environments can be intentionally designed to support students’ academic and career identity exploration (Verhoeven et al., 2019). Specifically, when teachers design their instruction to explicitly prompt identity exploration in relation to the learning content, many students will engage in exploration (Kaplan et al., 2014; Sinai et al., 2012), and such exploratory activities enhance students’ motivation, engagement, and educational commitments (Perez et al., 2022; Sinai et al., 2012).

Students’ psychosocial identity development is also connected with their engagement in school. A study with Lithuanian high school students found that school engagement was associated with greater endorsement of an information-oriented identity style, which is the extent to which individuals approach identity crises by engaging in exploration (Erentaitė et al., 2018). However, experiencing school burnout was associated with less adaptive identity formation styles. Thus, educational experiences and contexts shape students’ exploration and commitment processes. Furthermore, teachers can design learning environments that support and promote identity exploration, which may promote students’ engagement and learning. However, research on the ways schools can design learning environments that explicitly support identity exploration is limited.



Domain Identity Perspectives

Taking a social-cognitive perspective, much identity research in educational psychology focuses on students’ identification with (or the centrality of) school or an academic domain (e.g., science or engineering; Kaplan et al., 2021). For example, Osborne and Jones (2011) conceptualized centrality as students’ perceptions of value and sense of belonging students feel in the domain, thus focusing more on the content of students’ identity rather than processes of development as in the psychosocial models reviewed above. Perceptions of academic self-concept, academic self-efficacy, or domain interest are also included in some conceptualizations of school or domain identification (e.g., Matthews, 2014; Morton & Smith-Mutegi, 2022). Factors that shape students’ feelings of value and belonging in school or in an academic domain, such as students’ self-efficacy and interest in the domain and the perceived relevance of the learning materials (Osborne & Jones, 2011), strengthen identification within the respective domain.

Other domain identity perspectives focus on both the content of an individual’s identity and sociocultural factors like the importance of recognition from others (Carlone & Johnson, 2007; Vincent-Ruz & Schunn, 2018). For example, Carlone and Johnson’s (2007) science identity theory highlights competence, performance, and recognition as three necessary components of a science identity. In other words, demonstration of academic skills and self-perceptions of competence are important in students’ science identity; however, a lack of recognition from others as a scientist, even when students have the necessary science skills, will hinder feelings of belonging in the science domain and impede the development of science identity (Carlone & Johnson, 2007). The importance of recognition in science identity means that gender, sexuality, ethnic, and racial stereotypes about who belongs in science may impact science identity for students from minoritized groups. This further highlights the importance of feelings of belonging in domain identity perspectives (Osborne & Jones, 2011).

Overall, domain identity perspectives highlight that the extent to which a student identifies with school, or an academic discipline, is a function of the centrality of the domain to their identity, the extent to which they feel they are a member of the group, and whether they are seen as a member of the group by others. Therefore, students’ other social identities (e.g., race, ethnicity, sexuality, gender) and the associated norms, values, and stereotypes will impact their academic and occupational identities. Such negotiations between social and domain identities may be particularly salient for students who identify with marginalized identities or who are minoritized in certain academic disciplines.

Research on Domain Identity Perspectives and School

Educational psychology research finds that students who identify more with school (i.e., value school and feel a sense of belonging) have higher achievement, engage in more adaptive learning processes, and have more adaptive achievement motivation (Matthews, 2014; Matthews et al., 2014; Osborne & Jones, 2011). For example, Matthews et al. (2014) found that among African American and Latinx middle and high school students, identification with school was associated with greater self-reported self-regulated learning and higher endorsement of mastery goals. However, much research from a domain identity perspective focuses more specifically on science, technology, engineering, and mathematics (STEM) disciplines. This is no doubt due to the societal focus on expanding participation and persistence in STEM occupations, particularly for women and students who identify with racial/ethnic minority groups.

Research in STEM domains demonstrates the important connections among STEM domain identities, motivational beliefs, achievement, STEM choices, and persistence. For example, Dou et al. (2019) found that STEM identity was related to the likelihood of choosing a STEM major among undergraduates and White et al. (2019) found that science identity was indirectly related to GPA via students’ self-efficacy beliefs among undergraduates at an HBCU (Historically Black Colleges and Universities). Furthermore, scientific identity is indirectly related to STEM persistence outcomes (e.g., conducting research, applying to graduate school) via scientific integration among racially minoritized undergraduates (Estrada et al., 2011).

In a diverse sample of current and recent undergraduates, science self-efficacy was related to science identity, which in turn related to the pursuit of a science career (Chemers et al., 2011). Importantly, both self-recognition and other-recognition as a “science person” related to formal and informal science experiences (Vincent-Ruz & Schunn, 2018). Finally, highlighting the potential relations between teacher and student identity, Hazari et al. (2015) found a relationship between the teacher a student had and students’ physics identity. Teacher’s social cues were related to students’ engagement, which in turn related to their physics identity.

Longitudinal identity research highlights mixed patterns of science identity change over time depending on the school year and on the demographic characteristics of the students. Puente et al. (2021) found that high school students’ science identity increased overtime, but there were differences in growth patterns among students based on race, gender, and first-generation college student status. Research has also demonstrated that undergraduate students experience different patterns of science-identity growth and that such patterns are associated with science achievement and persistence (Robinson et al., 2018; Robinson et al., 2019). Importantly, perceptions of science academic self-efficacy were related to different patterns of growth. Further highlighting the relations among motivation and domain identity, Estrada et al. (2018) found that the starting values (intercepts) for undergraduates’ science identity were correlated with the starting values of their science self-efficacy and their science value. In other words, undergraduates who begin college with higher motivational beliefs also start with a stronger science identity. Finally, qualitative narrative approaches have been used to identify individual longitudinal profiles of identity formation and the relations of different trajectories to STEM major choice among racially minoritized undergraduates (McLean et al., 2022).

Overall, these studies highlight the dynamic transactions among academic and career domain identities and students’ achievement, persistence, motivation, and learning in school. While researchers from different disciplines focus on various academic and occupational identities (e.g., heritage language learner identity; Leeman, 2015), much of the work in education and psychology has been conducted in STEM disciplines with a focus on undergraduate students. Generally, identifying more with school or with an academic discipline leads to more adaptive outcomes in those domains.



Social Identity Perspectives

The school context plays an important role in the development of students’ racial, gender, sexuality, and other group identities, and, as introduced above, group identities are integral for academic and occupational identities. In fact, disciplinary domain identities are also social identities (e.g., Kim et al., 2018). Social identity perspectives focus on individuals’ identification with and sense of belonging within various social groups. The content of students’ social identities includes the norms, attitudes, traits, stereotypes, and behaviors of a typical group member (i.e., an ingroup prototype; Darling et al., 2008). Sociocultural contexts, including schools, teachers, families, and peers signal the values, norms, attitudes, and stereotypes of a prototypical group member. When social identities are in conflict, disidentification with a particular social identity may occur (Darling et al., 2008). For example, a strong woman gender identity may conflict with a math identity if the academic environment signals that women do not belong in math (Kim et al., 2018). The extent to which different social identities transact is dependent on the importance of the particular social identity to the individual. There can be no identity conflict if a particular identity is not perceived as important. Further, intersectionality (Crenshaw, 1989), which addresses multiple layers of compounding oppression by disaggregating identity (e.g., African American and Woman) to recognize the hardship of those who identify with multiple marginalized groups, will play an important role in students’ identification with different domains. Importantly, social identities may be made salient in different contexts depending on the contextual cues.

An example of a prominent social identity theory is Sellers et al.’s (1998) multidimensional model of racial identity (MMRI), which focuses on Black racial identity. In this model, “racial identity [is] the significance and qualitative meaning that individuals attribute to their membership within the Black racial group within their self-concepts” (Sellers et al., 1998, p. 23). The MMRI focuses on four dimensions, including racial salience (the extent to which race is salient in a particular context), centrality (the extent of identification with one’s race), regard (positive or negative feelings toward one’s race), and ideology (beliefs about how individuals in one’s race should behave). While this model focuses on Black racial identity specifically, its use has been expanded to other racial/ethnic identities (e.g., Urdan & Teramoto, 2021) and constructs like centrality and regard have been linked to academic motivation, belonging, and achievement in school (Rivas-Drake et al., 2014).

Research on Social Identity Perspectives and School

Research has demonstrated the importance of positive ethnic and racial identity development for academic achievement and adaptive school beliefs (Rivas-Drake et al., 2014). For example, Griffin et al. (2020) found that among Black adolescents, race centrality was a moderator in the relations between coping and school value. There was a positive relationship between coping and school value for students with low racial centrality. In another study, regard and centrality were related to students’ persistence (Butler-Barnes et al., 2017). In a study with HBCU undergraduates, White et al. (2019) found that science identity and the centrality and ideology components of the MMRI were all related to science self-efficacy, which in turn related to science GPA. Finally, Urdan and Teramoto (2021) found that ethnic identity centrality was correlated with academic self-concept in a sample of Hispanic high-school students.

Overall, research has increasingly focused on and demonstrated how schools shape racial/ethnic identities and how these social identities relate to school outcomes. However, additional research is needed on how social identities transact with academic and occupational identities and how this transaction relates to academic and career outcomes.



Advancing Research on Student Identity

The student identity research highlighted above demonstrates the dynamic interconnections among students’ academic and occupational identity, learning processes, motivational processes, and academic outcomes. However, research in educational psychology that examines the interrelated processes of racial/ethnic identity development, gender identity, and academic and occupational identity is limited. More research is needed that pushes the field forward by adopting asset-based approaches (e.g., Calabrese Barton et al., 2021) to examining the interconnections between students’ identity, learning processes, and academic outcomes. Rather than focusing on how students from racial and ethnic minoritized groups are lacking compared to their majority peers, asset-based research approaches (López, 2024) have pushed the field forward by demonstrating that students from racial and ethnic minority groups exhibit a strengths-based profile of academic identity (e.g., Matthews, 2014).

Further, consideration of the intersectionality of multiple social identities is needed. For example, in their review of women students’ STEM domain identity, Kim et al. (2018) highlighted how the social context shapes women students’ identification with STEM and considered the ways in which multiple intersecting identities (e.g., gender identity, racial/ethnic identity, and STEM identity) impacted their persistence and achievement in STEM. Relatedly, additional research is needed on the challenges and benefits of incorporating an exploratory orientation as part of the educational process (Kaplan et al., 2021), including research on barriers to students’ ability and opportunity to explore within academic and occupational identity domains. When students from different racial/ethnic backgrounds are underrepresented in academic domains or when social identities conflict with the sociocultural structures in a discipline, students may face additional barriers to exploring and developing an identity in that domain. As we move forward, it is important to consider when exploration may be threatening to students or when exploration may lead to deidentification with academics.

It will also be important to examine school, policy, and political structures that support the social belonging of some students but not others (Gray et al., 2018; Gray et al., 2020a). For example, a lack of culturally relevant educational contexts may be a barrier to exploration of the relevance of academic content for students who identify with minoritized racial/ethnic groups (Gray et al., 2020b). On a broader political scale, laws and policies that marginalize students with minoritized backgrounds may influence their identity development in school. Examples of this can be seen in issues around dress codes (e.g., Edwards, 2020) and laws passed around the usage of students’ preferred pronouns. Furthermore, students’ academic and career identity development is impacted by interactions with teachers (e.g., Hazari et al., 2015), yet there is little research to our knowledge that explicitly examines the connections between teacher and student identity development. This work highlights the importance of considering the educational context more holistically in students’ identity development processes, particularly for students from minoritized racial groups.

To accomplish these goals, researchers must take more situated (Nolen, 2024) and dynamic (Marchand & Hilpert, 2024) approaches to studying students’ identity (e.g., Calabrese Barton et al., 2021; Carlone & Johnson, 2007; Kaplan et al., 2019). Toward this end, researchers have put forward dynamic systems-based identity theories that attempt to capture this complexity and account for the non-linear and situated nature of student identity (e.g., see the Dynamic Systems Model of Role Identity; Kaplan & Garner, 2017). While such models advance identity theory in educational psychology, as a discipline, we will need to move beyond variable-oriented approaches and adopt methods that can capture such complexity.



Teacher Identity Development

While there is a wide range of factors impacting students’ learning and identity development, teachers are central to students’ learning and growth (Darling-Hammond, 2000; Johnson, 2004). This, in turn, has prompted a renewed focus on the connection between student learning and identity, and teacher development and learning. Over the years, the conceptualization of teacher learning has shifted from a traditional notion of teaching that focuses on acquiring “assets” (e.g., knowledge, skills, competencies) and predefined professional standards, to developing a whole, agentic person who constructs their sense of self through meaning-making processes in various social-cultural contexts (Beijaard & Meijer, 2017; Day, 2017; Flores, 2020). As Beijaard noted (2019), “teacher learning, therefore, can and should be conceptualized as teacher identity learning” (p. 2). Given this understanding, research on teacher identity has been rapidly growing over the last two decades, with the recognition that teacher identity impacts on teaching effectiveness, career decision making, and various indices of teacher wellbeing such as motivation, emotion, commitment, and resilience, all of which have the potential to impact student learning and identity development (e.g., Beauchamp & Thomas, 2009; Buchanan, 2015; Schutz et al., 2018).

In the field of educational psychology and teacher education, teacher identity has often been conceptualized as complex, dynamic, discursive, and emergent (Akkerman & Meijer, 2011; Beijaard et al., 2004). Based on sociocultural and post-structural assumptions, researchers have developed and utilized various perspectives and frameworks to answer the core questions of “what does it mean for teachers to develop teacher identity?” and “how and why does teacher identity play a role in teachers’ work and lives?” We will discuss answers to these questions by unpacking common assumptions and characteristics of teacher identity that unfolded from syntheses of literature. First, the socially situated nature of teacher identity will be discussed, followed by the developing nature of teacher identity. Lastly, the discursive and narrative nature of teacher identity will be addressed.

Socially Situated Nature of Teacher Identity

Earlier, Cooley (1902) noted that individuals and society are two sides of the same coin. Aligned with this idea, teacher identity is generally understood to be shaped by the reciprocal relationship among “internal and external” factors (Nichols et al., 2017), or “social forces and internal psychic terrain” (Zembylas & Chubbuck, 2018). These ideas recognize that teachers’ individual experiences, psychological attributes, or biographical backgrounds alone are not sufficient to explain their professional identity. Rather, teacher identity is formed and reformed as teachers interact with others while navigating complex and politicized realities of classrooms, schools, and larger social-historical contexts.

Through the transactions with others and engagement in the community, teachers learn and negotiate the norms, values, power dynamics, and everyday practices of the teaching community (e.g., Cuddapah & Clayton, 2011). This negotiation is a process of identity construction that shapes who teachers are and who they might become (Lave & Wenger, 1991; Wenger, 1998). Wenger (1998) further elaborated this identity construction through three models of belonging: engagement, imagination, and alignment. Engagement indicates our investment and interactions in the community, which allows us to gain “a lived sense of who we are” (Wenger, 1998, p. 192). Imagination refers to the abstract understanding and images of the world that transcend a specific time and place. Engagement and imagination go hand-in-hand in the construction of identity, as the former “provides a place for imagination to land” (Wenger, 1998, p. 217). Lastly, alignment means coordinating an individual’s thoughts and actions within broader structures and internalizing a group’s identity as one’s own. In this process, the extent to which individual teachers can negotiate to take ownership of meanings and exercise their agency is critical for teachers to develop a strong sense of identity and not feel marginalized in the community (Trent, 2010; Vähäsantanen, 2015). As Wenger (2003) cautioned, feelings of marginalization may contribute to inhibited identity development. Instead, what is critical for identity development is the increased sense of membership in the community by fully participating in its practice.

This negotiation and meaning making have also been addressed through the distinction between personal vs. professional domains (Beijaard & Meijer, 2017; Day & Gu, 2010; Day et al., 2006a). Personal domains include teachers’ biographical accounts, such as events and experiences in their personal life, and personally held beliefs and values. Professional domains indicate a wide range of norms, practices, culture, and standards relative to the teaching profession. The key idea of this perspective is that becoming a teacher entails relating and integrating personal experiences and beliefs to the demands of the teaching profession (Alsup, 2006). The interaction between personal and professional has been emphasized for pre-service teachers’ identity development, especially during the student teaching phase (e.g., Leeferink et al., 2019; Trent, 2011). Pre-service teachers bring their existing beliefs and previous learning experiences as students, which may not be aligned with the knowledge and practices learned in their teacher education programs. Student teaching experiences often amplify this opportunity for negotiation because pre-service teachers act in their classrooms everyday while configuring how to balance their desires and expectations with the realities of the classroom and demands from the school. Also, pre-service teachers are asked to manage the dual role and identity as a student and a teacher (Izadinia, 2013; Macías Villegas et al., 2020). This negotiation between the personal and professional continues to remain salient in the early career years, as early career teachers are not only new to the profession, but also new to the school they start to belong to (Hong, 2010; Schaefer, 2013). Teachers also continue to negotiate and renegotiate their meaning making through the interaction between the personal and professional as they move along their career trajectories. As our society changes to be more aware of racial and cultural diversity, studies investigating BIPOC (Black, Indigenous, People of Color) teachers’ challenges in developing teacher identity such as microaggression and systematic barriers started to receive more attention (e.g., Endo, 2015; Mensah & Jackson, 2018). Attending to the politics of teacher identity is important given the inevitable influence of social structure, ideology, and power in shaping and normalizing teaching practices and teacher identity (DeCuir-Gunby, 2024; Zembylas, 2003; Zembylas & Chubbuck, 2018). Also, recognizing the reciprocal relationship between teacher identity and politics opens possibilities to question existing norms and expectations imposed on teachers.


Developing Nature of Teacher Identity

Another key attribute of teacher identity commonly addressed in the literature is that teacher identity is not fixed or predetermined. Rather it is dynamic, evolving, and emergent (Beauchamp & Thomas, 2011; Rogers & Scott, 2008), which inevitably entails changes in teachers’ beliefs, agency, emotions, and other psychological elements. The developing and changing nature of teacher identity is often discussed through the way teachers negotiate meanings within relevant social contexts as an endeavor to resolve their “identity tensions.” Identity tension has been discussed in the literature in various ways such as “tensions in learning to teach” (Smagorinsky et al., 2004), “identity shifts in the boundary space” (Beauchamp & Thomas, 2011), and “professional identity tensions” (Pillen et al., 2013; Schaap et al., 2021). Identity tension is similar to conceptions of identity crisis in psychosocial identity models, in that it involves questioning, conflict, and inconsistency about one’s sense of self as it is enacted in the social contexts. Thus, when teachers experience identity tensions, “identity work” is required. Identity work is “the process of figuring out what it means to be a teacher,” which often comes with emotional arousal (Nichols et al., 2017, p. 407). What is critical in identity work is not the tension itself, but how the tension is handled. Unpacking this “how” inevitably entails several key constructs often discussed in teacher identity literature, such as teacher beliefs, emotions, and agency.

Teacher beliefs are one of the most fundamental building blocks of teacher identity. The way teachers perceive their experiences and respond to interpersonal transactions in schools is filtered through their beliefs, while beliefs also function to frame problems and guide actions (Fives & Buehl, 2012; Schutz et al., 2020). Thus, when teachers experience an identity tension, they are to examine their beliefs implicitly or explicitly. While identity is related to a range of beliefs held with varying degrees of psychological strength [cf. core and peripheral beliefs (Green, 1971)], we will focus here on one type of beliefs, attributions. Attributions are how teachers make causal ascriptions for the outcomes of their actions, which entails three dimensions: locus of causation, stability, and controllability (Weiner, 1985). Teachers’ attributions influence their expectancies of future success and willingness to initiate certain actions (Graham, 2020; Weiner, 2010). For instance, a teacher may experience an identity tension when she could not enact her student-centered teacher identity due to disruptive classroom behaviors. If the teacher attributes this tension to uncontrollable and external factors (e.g., “students are just not following classroom rules”), then the teacher is less likely to put forth effort to change her approach to teaching. On the contrary, if the teacher attributes it to controllable and internal factors (e.g., “more fun and engaging activities will reduce students’ disruptive behaviors”), then the teacher is more likely to take actions to bring desired outcomes. The way teachers act and interact in the classroom has the potential to shape students’ behaviors, engagement, and sense making about the self (e.g., Hazari et al., 2015), while how students respond and negotiate also impacts the ways teachers construct and enact their identities (Munson, 2021). Thus, certain attributions can function to empower teachers to be authors of their own identities.

This view resonates the need and significance of teacher agency (e.g., Vähäsantanen, 2015). In handling identity tensions, it is critical for teachers to have a sense of control over their own development and circumstances, so that they can actively engage in self-questioning, set goals, and seek solutions. In the current educational and political climate of disempowering teachers with the pressure of performativity-driven school cultures and accountability-based policies in the U.S., teachers’ agency to “push back and make a difference for one’s circumstance” is crucial for identity development. (McKay & Manning, 2019, p. 361). As several researchers have noted (e.g., Buchanan, 2015; Ruohotie-Lyhty & Moate, 2016), when teacher agency is afforded, identity tensions can facilitate teachers’ identity development, learning, and growth.

The identity work to negotiate tensions and exercise agency elicits various emotional responses (Schutz et al., 2018; Zembylas, 2003). The reciprocal and intricate relationship between emotion and identity has been addressed in the literature. For instance, teachers may experience unpleasant emotions such as anger and frustration due to identity tensions. These unpleasant emotions can function to propel teachers to actively seek out ways to resolve the tensions and reconceptualize their identity (Nichols et al., 2017). However, when teachers lose a sense of control and agency over issues or circumstances that may cause identity tension, then the overwhelming sense of tension and discontinuity can stagnate their identity development (Alsup, 2006). On the contrary, when teachers successfully alter conditions that cause identity tensions, they may experience pleasant emotions, which confirms their emerging sense of identity (Cross & Hong, 2009; Nichols et al., 2017).

As such, identity tensions entail complex interactions among beliefs, agency, and emotions, along with other psychological attributes (e.g., commitment, resilience, and self-efficacy), and it is the very tension and struggle that results in the ongoing transformation and emergence of teacher identity. What is important to note here is that although existing studies have often addressed teacher identity in relation to a few discrete constructs, teacher identity development cannot be reduced to a few elements. Thus, it is important not to lose sight of the complex, interdependent, and emergent nature of teacher identity development (e.g., Kaplan & Garner, 2017).


Discursive and Narrative Nature of Teacher Identity

Varghese et al. (2005) provided a useful lens to understand teacher identity by distinguishing “identity-in-practice” and “identity-in-discourse.” Identity-in-practice is based on the assumption that concrete actions and practices are the key elements of identity or identifying oneself in a particular way (Wenger, 1998). On the other hand, identity-in-discourse acknowledges that “identity is constructed, maintained, and negotiated to a significant extent through language and discourse” (Varghese et al., 2005, p. 23). While these two are not separate, the field of teacher identity research has a long history of foregrounding the latter, discursive and narrative understanding of teacher identity construction (e.g., Alsup, 2006; Craig, 2013a).

The key assumption of this approach is that language is the place where we shape and communicate our identity (Danielewicz, 2001; Gee & Handford, 2012). Through the exchange of language, we communicate beliefs, norms, and values embedded in social and cultural practices. Thus, identity is understood as discursive, which is constructed in social interactions (Fairclough, 2010; Tan, 2020). Given this assumption, Sfard and Prusak (2005) suggested defining identity as a collection of stories or narratives. This idea was noted earlier by Connelly and Clandinin (1999), who referred to teacher identity as “stories to live by” (p. 4), as we come to understand and make sense of ourselves through stories. To analyze stories we tell and retell, based on Dewey’s experiential philosophy, Clandinin and Connelly (2000) developed a three-dimensional space narrative structure, which has been used as an analytic lens to investigate teacher identity (e.g., Avraamidou, 2014). The three-dimensions include interaction, continuity, and situation. Interaction refers to personal (looking inward) and social (looking outward) interactions that exist in the story. Continuity refers to a time dimension of past (looking backward), present (looking at current experiences), and future (looking forward) in the story. Lastly, situation is the place and context in which the story took place. This narrative approach allows researchers to capture and trace the complex and multifaceted nature of teacher identity holistically.

Another framework that has been useful in teacher identity research is Sfard and Prusak’s (2005) multivocal process that involves conflicts and negotiations among first-, second-, and third-person narratives. First person narratives are stories one tells about oneself to others and to oneself (e.g., Teacher X told a principal, “I’m a disciplinarian. I’m really good at classroom management”); second person narratives are stories others tell about the identified person to the identified person (e.g., A principal told teacher X, “Your classroom behavior discipline needs to be improved”); third person narratives are stories others tell about the identified person to others (e.g., A principal told an assistant principal, “Teacher X needs to improve her classroom management skills”). Instead of focusing on a singular perspective, these multiple narratives from administrators, colleagues, students, parents, and community members foreground the social and situated nature of teacher identity and show how interactions and negotiations among different narratives influence teachers’ identity development (Heyd-Metzuyanim, 2019; Richmond et al., 2011). Social comparison in identity theory (e.g., Stets & Burke, 2014) also elaborated the social comparison process where individuals compare others’ views of them to their own self-views. When the two views are not aligned, identity tensions arise along with distressed emotions. Through negotiations and actions, individuals try to reduce the discrepancy. When the effort is successful, identity verification is accomplished; otherwise, individuals’ identities are not verified. As such, investigating teachers’ multiple narratives and negotiations among them can provide useful insights into how teacher identity formation is processed in social contexts.


Advancing Teacher Identity Research

While research on teacher identity has increased significantly over the last two decades, there are several areas that need further investigation. First, given the current educational landscape that inequity continues to threaten minoritized students’ learning and growth and fail to close achievement gaps in the U.S. and many other countries, it is imperative to pay attention to equity-oriented teachers’ identity development. The racial and ethnic composition of the teaching workforce in the U.S. is substantially less diverse than the student population, as 79% of teachers are white1, while 52% of students are of color (National Center for Education Statistics [NCES], 2020). In the era of globalization, where global migration has rapidly increased, diversifying the teacher workforce is not only a crucial issue in the U.S., but also relevant to other countries (OECD, 2021). When the discrepancy in racial frames between teachers and students persists, coupled with teachers’ lack of critical historical and cultural understanding, it is more likely to place students of color at a disadvantage in classrooms (McGee & Martin, 2011; Sue, 2011). As a second-wave white teacher identity studies have noted (e.g., Jupp et al., 2016; Lensmire, 2014), it is important to understand white teacher identity while attending to complexities of social structure and power relations without losing site of white privilege, instead of essentializing whiteness as a static, ontological representation. Thus, teacher identity researchers need to pay careful attention to how white teachers’ race-visible identities are formed and enacted in pedagogies and curricula, which directly impact student-teacher relationships, teaching strategies, and ultimately the identities, achievement, and overall wellbeing of students, in particular students of color. Also, teacher identity research needs to pay more attention to minoritized teachers’ identity development, especially in relation to intersectionality of multiple marginalized identities such as race, gender, sexuality, and SES (e.g., Black gay teacher, Hispanic immigrant teacher). Addressing intersectionality can allow us to unpack the complexities and intersections among multiple marginalized, intricate power-negotiated relations, and the way individual teachers participate in or resist the larger societal structure, all of which are crucial aspects of teacher identity development (Dhamoon, 2011; Joseph et al., 2017; Pugach et al., 2019).

Second, teacher identity research tends to generalize teacher development regardless of the subject matter they teach (Schutz et al., 2018). However, subject matter plays a critical role in shaping teacher identity (e.g., Beijaard et al., 2000; Chung-Parsons & Bailey, 2019), as each subject matter has different subject-specific standards, values, and foci, which require different expertise and pedagogical skills. This also implies that focusing on the subject matter teachers’ identity development highlights the need to incorporate quality of teaching as a key component of teacher development. While some subject areas (e.g., math, science, language) have addressed subject-specific teacher identity development (e.g., Avraamidou, 2014; Ruohotie-Lyhty, 2013; Varghese et al., 2005), this is an area that needs to be expanded to various subject areas, and to address what it means to develop subject-specific teacher identity in relation to the quality of teaching. While subject-specific teacher identity is more salient for secondary teachers, elementary school teachers who teach several content areas also need to be further investigated in relation to the way they identify themselves with specific grade, specific content, or as a generalist who focuses on nurturing the whole child (Cross Francis et al., 2018; Marco-Bujosa et al., 2020).

Third, teacher identity research needs to develop clearer answers to the question, “What does it mean to develop a ‘robust’ teacher identity for all career phases of teachers?.” Existing studies often noted “stable” or “strong” teacher identity as a desirable identity status, especially when they focus on pre-service or early career teachers, which is the most dominant proportion of teacher identity research (e.g., Day et al., 2006a; Henry, 2016). Establishing a coherent and stable sense of self as a teacher and strongly identifying oneself as a teacher is an important goal for pre-service and early career teachers’ identity development. Then, what should be the identity goal for teachers who continue to teach beyond the first few years and who have established a stable and strong sense of identity as a teacher? Teacher identity development should not stop at the early career years; instead teachers need to learn and develop to be effective teachers throughout their career (e.g., Carrillo & Flores, 2018; Day et al., 2006b), in relation to the fluctuating work environments at classroom (e.g., new students), school (e.g., changes in colleagues and administrators), policy (e.g., new standards, curriculum change), societal, and political levels (e.g., pandemic, anti-racist movement).



Conclusion

In this chapter, we discussed the significance, key characteristics, and developmental processes for students’ academic and occupational identity and teacher identity. Recognizing and foregrounding the connection between learning and identity in schools and other sociocultural contexts has crucial implications for educational policy, curriculum development, and school organization.

In the current accountability era in many countries, educational reform has relied in large part on measuring and raising students’ academic performance. This top-down pressure has narrowed down teaching and learning to be centered around conveying and receiving prescribed sets of knowledge and skills (Au, 2007). Complying with these accountability demands, consequently, eroded students’ and teachers’ sense of autonomy and ownership of their learning and holistic development. However, the inseparable connection between identity and learning urges us to move beyond the accountability-driven curriculum and assessment, which has been echoed by a few other scholars who explicitly addressed the need for “identity education (IdEd)” where students’ identity-related processes or contents are deliberately included in education (Flum & Kaplan, 2006; Kaplan & Flum, 2012; Schachter & Rich, 2011; Sinai et al., 2012).

In supporting identity development for students, teachers’ actions, which are shaped and influenced by teachers’ identities, play a critical role. Thus, providing various levels of support for teachers’ identity development is critical. As we discussed earlier, identity tensions are a critical space where teachers’ identities begin to shift, as teachers start questioning their existing beliefs and practices and actively negotiate meanings in the face of tensions. Thus, it is important to recognize identity tensions as learning opportunities and create learning moments out of tensions. If teachers are overwhelmed by identity tensions and do not properly manage them, their actions are not likely to be rooted in their beliefs and values, which can lead to destabilization of identities (Hong, 2010). On the other hand, if teachers do not recognize or experience tensions, the stagnation and rigidity may hinder them from developing their identities. Thus, a key question for supporting teachers’ identity development is, “how can teacher education programs, professional development, school dynamics, and communities both challenge and support teachers, so that they can recognize and manage their identity tensions?” Answering this question should start from recognizing teachers as active agents of change and fostering learning environments where they can systematically reflect their experiences and discuss identity tensions in a safe, trustworthy, and relational space (e.g., Beijaard & Meijer, 2017; Craig, 2013b).

Another key question to be answered for both students’ and teachers’ identity development is “how can we support students and teachers in their complex identity development in a society where racial, ethnic, gender, sexuality, economic, and cultural diversity has become a major defining feature?” As students develop their academic and occupational identity, they are negotiating these identities with racial, ethnic, and gender identities. Given the importance of being seen as having a particular academic/occupational identity to one’s own identity perceptions (Carlone & Johnson, 2007), it is important to reframe structural norms that suggest certain academic and occupational identities are incongruent with certain social identities (e.g., African American Woman Physicist). It will be important to make structural changes to education that address multiple levels of schooling to accomplish such changes in norms (Gray et al., 2020a) including the ways in which teachers create relevance for students from racial/ethnic minority groups (Gray et al., 2020b), which may facilitate meaningful exploration for all students.

For teachers to develop this equity-oriented mindset, teacher education programs need to be the starting point of change (Cochran-Smith, 2020). However, while equity and diversity have gained more attention to be a part of teacher education programs in the U.S. and other countries, it is often secondary to the curriculum or pedagogical focus (Chapman, 2011; Milner, 2008). In order to advance education, it is necessary to develop explicit identity learning frameworks for all teachers in different career phases, so that they are prompted to explore their positions on race, gender, sexuality, and cultural background, make their implicit beliefs explicit, invisible identities visible, and increase their awareness of how their identities empower or disempower themselves and students.

What has been clear throughout this chapter is that identities for students and teachers are shaped and transformed through the exploration of various contextual conditions and self-understandings, and the negotiation between them. Identities are both a condition for and the result of students’ and teachers’ meaning making; thus, identities function as key determinants for adaptive characteristics such as active engagement in learning, increased motivation, and sustained commitment, all of which leads to meaningful learning and growth for students and teachers. Especially in increasingly global societies characterized by persistent inequities, diversified values, and increased accessibility of information, recognizing and embodying the significance of identity development for both students and teachers, and creating supportive school environments are key to improving education.



Note


	Throughout this chapter we do not capitalize “white”, as we are attempting to disrupt and decenter whiteness.
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A goal of educational efforts, whether in formal or informal learning environments, is to expand individuals’ knowledge of some phenomenon. Promoting knowledge is commonly thought to be attained by scaffolding learners as active agents in integrating new information with their prior knowledge and experiences to construct meaning from the connections that emerge. Achieving this goal is challenging even under ideal conditions but it is especially complicated when a learner’s prior beliefs conflict with the to-be-learned content. In such cases, rather than simply accumulating knowledge, learning requires a potentially radical reorganization of existing mental representations and the creation of categorically new concepts (Vosniadou et al., 2001). Developing theories and practical solutions for this complex scenario has been the decades-long undertaking of belief change research and is the focus of this chapter.

Definitions and Scope

Given that research on belief change spans several theories and disciplines, a few clarifications about terminology are required. First, many theories agree that an end goal of belief change is the attainment of knowledge about some phenomenon of interest, wherein knowledge can be defined as justified true belief. Lacking either truth or justification (i.e., good reasons or reliable evidence), a belief does not rise to the level of knowledge.1 Where these theories begin to diverge is in their depiction of what is being changed. Researchers have used many terms to describe the construct undergoing change (e.g., misconceptions, erroneous beliefs, flawed mental models, ontological category errors, phenomenological primitives, alternative frameworks, intuitive, alternative, or naïve conceptions, and preconceptions), several of which conceptually overlap. The differences that do exist between terms reflect researchers’ preference to emphasize different theoretical assumptions regarding the construct being changed, including the number, scope, origin, interrelationship, and organization of these pre-existing, incorrect beliefs. In this chapter, I use this term – incorrect beliefs – as a simplified stand-in for this diverse collection of terms to describe individuals’ initial mental representations about some phenomenon that exists in reality2 that substantively deviate from the best available knowledge. Incorrect beliefs are also the target for change by systematic instruction or intervention. Additionally, unlike terms with a specific focus on the cognitive aspects of comprehension (e.g., alternative conceptions), belief emphasizes the acceptance of the veracity of some idea or proposition (Connors & Halligan, 2015), the importance of which in the change process has gained increased attention by researchers. Taken together, belief change refers to the process of substantially transforming incorrect prior beliefs to more accurately reflect and accept knowledge of a phenomenon that occurs in response to intentional instruction or intervention. For the purposes of this chapter, I consider this definition of belief change to be sufficiently equivalent to conceptual change and knowledge revision to draw on educational psychology research on these concepts and use their original terms. Additionally, I highlight emerging research trends on preventing incorrect belief formation and social dissemination as a part of a holistic approach to addressing belief change and note where future research can build on this premise.

This chapter is presented in five sections. First, I review key theoretical models that represent different paradigmatic approaches to belief change and have inspired much contemporary research. Second, I review recent empirical research from educational psychology and closely adjacent disciplines that are advancing the investigation of belief change, including cognitive, epistemic, emotional, and motivational factors and processes. Third, exemplar belief change interventions are described. Fourth, several issues in belief change research are explicated, including unintended consequences and other ethical considerations. The chapter concludes with research questions on belief change for the coming decade.


Overview of Representative Theories

To ground the ensuing review, I highlight several theoretical models of belief change in educational psychology. The list of models presented here is by no means comprehensive. Rather, the following theories are early and important representations of different paradigmatic ways of understanding belief change that have continued to influence contemporary research reviewed next.


	Cognitive accommodation of prior conceptions. Considered to be a classical approach to studying conceptual change in science education and beyond (Vosniadou et al., 2008), Posner et al. (1982) drew on the developmental concept of accommodation from Piaget (1977) and the philosophical concept of scientific revolution from Kuhn (1962) to describe how learners change their prior incorrect beliefs about science topics. They stipulated four conditions to describe a rational change process: (1) dissatisfaction with prior conceptions that may occur with new evidence that runs counter to prior incorrect beliefs and (2) intelligibility, (3) plausibility, and (4) fruitfulness of the new science concept in explaining a particular phenomenon. Although no longer as widely used in belief change research since contemporary researchers opt for models with richer accounts of motivation and prior beliefs, the continued influence of Posner et al.’s approach can be seen in later theories that focus on cognitive conflict, plausibility, and utility between competing conceptions.


	Recentering on motivation: A warming trend. First separately and later in collaboration, Sinatra, Pintrich, and their colleagues (Dole & Sinatra, 1998; Pintrich et al., 1993; Sinatra, 2005; Sinatra & Pintrich, 2003; Sinatra & Seyranian, 2015; Sinatra et al., 2014) greatly expanded the consideration of hot cognitive variables in the change process, such as motivation. Sinatra and Pintrich (2003) argued that not only does motivation interact with cognition, but it is also a controlling factor during belief change. In so doing, they recentered belief change theorizing on motivational factors, which could act as a double-edged sword to either facilitate or hinder belief change (Gregoire Gill, 2003; Sinatra et al., 2014). This more complete view of learners opened the consideration of other motivationally relevant constructs for belief change, including learners’ attitudes, identity, and emotions.


	Framework theories and ontological categories. Another cornerstone of belief change research was gained from extensive theorizing and debate on the coherency of incorrect beliefs. From a cognitive psychology perspective, Vosniadou (2013) argued that learners form naïve conceptions based on everyday lived experiences and intuition that explain some phenomenon (e.g., force, heat, Earth), referred to as a framework theory. Incorrect beliefs arise because individuals miscategorize a phenomenon into a wrong, but relatively coherent, ontological category, such as viewing the Earth as a physical rather than astronomical object, or heat as a physical substance rather than a molecular process (Chi, 2013). Due to this coherency, change is challenging and slow, often requiring ontological, representational, and epistemological revisions. Fragmentary conceptions may arise when scientific information is simply integrated without undertaking these revisions of the underlying framework theory (Vosniadou & Skopeliti, 2014).


	Knowledge in pieces. In contrast to the framework theory, diSessa (2014) argued that learners’ incorrect initial beliefs are fragmentary, roughly independent pieces. Primarily based in science education research on conceptual change in mechanical physics, the “knowledge in pieces” (KiP) perspective articulates that those prior beliefs comprise of smaller, more numerous units than the framework theory, referred to as phenomenological primitives (“p-prims”) and may number upward of several dozens in some contexts (e.g., “greater effort results in greater effect”). Notably, p-prims are not considered to be inherently correct or incorrect. Rather, change entails activation or redeployment of various p-prims to more appropriate contexts (diSessa, 2018). The emphasis on contextuality in the KiP model parallels sociocultural views of conceptual change, which similarly contend that learning manifests as a change in situated participation rather than a change in internal mental structures (Furberg & Arnseth, 2009; Mason, 2007).




In sum, belief change is a multifaceted phenomenon and the theoretical models reviewed here reflect that complexity. Each model highlights a different set of constructs, assumptions, processes, and implications assumed to be involved in the change process. All assume some form of incorrect or maladaptive use of prior beliefs but differ in their assumptions about its nature, origin, and what forms of instruction are needed for its change. Similarly, all models assume change involves a learner interacting with new information or context but diverge in the specific factors and processes predicted to shape the outcome. Finally, all models agree that successful belief change enables learners to interpret their world more accurately and productively but disagree on the relative importance of different epistemological, ontological, or representational outcomes. Key factors and processes central to belief change highlighted in these models and related research, including cognitive, epistemic, emotional, and motivational constructs, are discussed next.


Factors and Processes in Belief Change

Cognition

Cognitive Processes of Knowledge Revision

Much theoretical and empirical research has been undertaken to uncover the moment-by-moment cognitive processes involved in belief change. One result of this work is the Knowledge Revision Component framework (Kendeou et al., 2013, 2014, 2019). The KReC framework proposes two assumptions and three conditions necessary for revising incorrect beliefs. The encoding principle stipulates that information in long-term memory is permanent and cannot be simply erased and replaced. The passive activation principle refers to the passive and unrestricted way information becomes activated in memory derived from general theories of memory. These two assumptions, taken together, posit that without intervention, incorrect beliefs often have the potential to be reactivated and hinder subsequent learning and behavior. The KReC framework further specifies three conditions needed to eliminate the effects of incorrect beliefs. The co-activation principle states that new, correct information needs to be activated concurrently with the incorrect belief it refutes. Co-activation is a necessary condition for the integration principle, which refers to the encoding of connections between correct and incorrect information in long-term memory. The integration of correct and incorrect information sets up a competition between conflicting ideas, which previous research has shown to be a necessary precondition to knowledge revision (van den Broek & Kendeou, 2008). The competing activation principle claims that as the amount of correct information increases in the integrated network – with the addition of supportive explanations, for example – it becomes dominant by attracting more activation toward itself at the expense of the incorrect belief.


Plausibility Judgments and Validation

Individuals will automatically evaluate the potential truthfulness of a new explanation against what they already believe. These evaluations are referred to as plausibility judgments and have long been one of several cognitive factors in conceptual change models. For example, if a student does not find it plausible that human activity can impact global climate, they are less likely to engage with information detailing human’s responsibility and update prior incorrect beliefs (Lombardi et al., 2016). Potential for belief change is therefore strongest when relative plausibility is in favor of the new, scientific explanations and weakest when it is in favor of prior incorrect beliefs. New explanations will be judged as plausible – and thus more likely to affect belief change – when they are simpler, have more corroborating evidence, and are delivered by credible sources (Lombardi et al., 2016).

Plausibility judgments have largely been explored in the context of science education but a parallel construct – validation – has been investigated as a component of reading comprehension. Like plausibility judgments, validation is assumed to be a process whereby new information is rapidly, regularly, and unconsciously evaluated for its plausibility during comprehension against how consistent it is with reader’s prior knowledge and beliefs (Cook & O’Brien, 2014; Richter & Maier, 2017).

Plausibility judgments and validation processes also determine what information is later retained in memory. This is consistent with theory that claims the existence of a plausibility bias in comprehension, such that subjectively plausible information is more likely to be incorporated into mental representations than implausible information (Lombardi et al., 2016; Richter & Maier, 2017). According to Richter (2015), validation attains this result by acting as an “epistemic gatekeeper” that filters out inconsistent information from being retained in memory. In a similar vein, this is what Sperber et al. (2010) refer to as epistemic vigilance, which is a set of psychological mechanisms involved in checking for inconsistency between new information and background knowledge and that tends to reject new information when a discrepancy is detected (Mercier, 2017); the greater the discrepancy, the greater the probability of rejection. Thus, validation processes may serve to protect incorrect beliefs by filtering out seemingly implausible correct information unless other factors or processes intercede.3


Analytical Thinking

Recently, dual processing theory has been used to understand incorrect belief formation and social dissemination, which can be one tool in a holistic approach to belief change. In brief, dual-processing theory suggests that all cognition can be broadly divided into two types: (1) an intuitive, unconscious, and automatic type that operates quickly and relies on heuristics (i.e., effortless cognitive shortcuts that simplifies decisions) often referred to as System 1; and (2) an analytical, conscious, and controlled type that operates slowly and relies on systematic processing (i.e., effortful, comprehensive analysis of relevant information) often referred to as System 2 (Evans, 2008). Since many incorrect beliefs reflect intuitive understanding and scientific theories are the result of deliberative inquiry (Chi, 2013), it suggests that incorrect beliefs arise and persist due to an overreliance on System 1 thinking but may be overcome with System 2 thinking.

Dual processing theories have gained new relevance to understand the impact of misinformation encountered online. Misinformation is defined as false or misleading information that often mimics journalistic content in form but not in intent to enlighten (Lazer et al., 2018). In this line of inquiry, how and why misinformation is accepted and spread online is studied to develop preventative measures against incorrect beliefs. Pennycook and Rand (2019) contend that belief in inaccurate news headlines encountered online is driven by failure to engage in critical, analytical thinking. Across several experiments they assessed propensity to engage in analytical versus intuitive reasoning using the Cognitive Refection Test (CRT):


	A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the ball cost? _____ cents


	If it takes 5 machines 5 minutes to make 5 widgets, how long would it take 100 machines to make 100 widgets? _____ minutes




For most respondents, these questions elicit fast, intuitive, but incorrect responses.4 Participants who provided intuitive answers on the CRT are more likely to believe inaccurate political headlines, which suggest that analytic thinking supports ability to discern between real and fake news and thus prevent forming incorrect beliefs.

Other recent research corroborates these conclusions. The relationship between cognitive reflection and learning of scientific (versus intuitive) concepts are consistent among children (Young & Shtulman, 2020). Failure to detect conflict leads to less engagement in analytical thinking and maintenance of false beliefs (Bronstein et al., 2019). Further, incorrect beliefs can be reduced by engaging in critical thinking while studying (Muis et al., 2018) or with a critical thinking course (Wilson, 2018).


Conceptual Pluralism and Inhibition

There is growing recognition across multiple disciplines that incorrect beliefs are never wholly eliminated. Rather, recent behavioral and neuroimaging research shows that incorrect beliefs continue to persist and even after successful learning has occurred (Mason & Zaccoletti, 2020; Potvin et al., 2015; Zhu et al., 2019). Surprisingly, this is true even for experts, who retain incorrect beliefs in their memory (Vaughn et al., 2020). These converging findings suggest the existence of conceptual pluralism, defined as the continued co-existence of multiple, incommensurate beliefs about various phenomenon, such as heat or biological immunity. In such cases, it is theorized that newly acquired knowledge about some phenomenon gained from instruction is encoded in the same mental representations as prior incorrect beliefs, which may have their origin in everyday culture and lived experiences (Trevors et al., 2022). Further, these pluralistic representations continue to have an inherent competition for activation at every retrieval instance that reactivates them. In this context, the hallmark of a successful belief change likely involves two connected conditions: (1) a sufficient quantity and quality of new information reinforces the correct interpretation, which enables it to become dominant in the conceptual network it shares with incorrect beliefs (Kendeou et al., 2013, 2014); and (2) individuals exercise inhibitory control over persisting incorrect beliefs to suppress any continued, disruptive reactivation (Butterfuss & Kendeou, 2019). The existence of conceptual pluralism and importance of inhibition suggest several avenues for belief change research to consider, including examining the various contexts in which prior beliefs might maintain pragmatic or sociocultural utility, and the relative strength between correct and incorrect mental representations, which may include assessment of the predominant response, elaborateness of conception, or speed of recall or response (Trevors et al., 2022).



Epistemic Cognition

Individuals will sometimes struggle to attain knowledge of a subject when presented with new evidence that conflicts with their prior beliefs. Negotiating these issues entails exercising adept epistemic performance. The AIR model is one recent theoretical lens that can be used to understand epistemic cognitive performance in belief change (Barzilai & Chinn, 2018; Chinn et al., 2014). In particular, Chinn et al. (2014) highlight three main components of epistemic cognition: (1) epistemic Aims are the goals individuals set to achieve an epistemic outcome, including understanding, true belief, or avoidance of false beliefs; (2) epistemic Ideals are the accepted criteria or standards used to evaluate epistemic outcomes, for example, whether an explanation accounts for a broad scope of evidence, is sufficiently complex, coherent, fruitful, or parsimonious; and (3) Reliable epistemic processes are the procedures or practices that have a greater probability of producing ideal epistemic outcomes, such as looking outside a window to know if it is currently raining or reading a reputable news source to learn about current world events. Layering on top of the AIR model, Barzilai and Chinn (2018) contend that one goal of education is to promote apt epistemic performance or achieving ideal epistemic outcomes through competent actions (i.e., not by luck). The revised Apt-AIR model therefore implies that individuals who successfully change their incorrect beliefs hold epistemic aims to both attain justified true belief and avoid false, unfounded beliefs; generate a new interpretation of a phenomenon that coherently accounts for all new, contradictory evidence (i.e., interpretations that do not exclude anomalous data; cf. Chinn & Brewer, 1993); and achieve these ideal outcomes through competent execution of reliable epistemic processes such as seeking confirmatory and disconfirmatory evidence or checking and corroborating multiple reliable sources. Further, as an epistemic virtue, research on epistemic humility and open-minded thinking is highly relevant to belief change as such dispositions likely shape how individuals interact with information that conflicts with their prior beliefs (Bronstein et al., 2019; Leary et al., 2017).

To date, most empirical research on epistemic cognition has examined the relations between epistemic beliefs to learning in general rather than belief change in particular. Epistemic beliefs may influence belief change since they may shape aims, ideals, and subsequent learning processes (Muis, 2007). Such beliefs include whether knowledge is simple or complex; certain or tentative; resides in external authorities or is internally constructed; or justified by authoritative testimony, personal opinion, or corroborative multiple sources (Bråten et al., 2013). Meta-analytic findings show that constructivist epistemic beliefs (i.e., knowledge is complex, tentative, and corroborated) are related to general academic achievement (Greene et al., 2018), which may generalize to belief change learning. Specific research into this area shows that epistemic beliefs that are consistent with the underlying epistemology of science related to greater sensitivity to and adaptation to discrepancies in science texts (Trevors et al., 2016). When learners detect a conflict between new information from a text and their prior beliefs, they may engage in effortful epistemic elaboration processes to resolve the discrepancy, which may include actively searching for information within the text or from long-term memory to repair the break in coherency (Richter & Maier, 2017). Beliefs in complex knowledge predicted conceptual change among middle school physics students (Huang et al., 2017). Conversely, beliefs in simple and certain knowledge were associated with maintenance of alternative beliefs despite a semester long intervention to revise them (Baker & Anderman, 2020). Correcting incorrect beliefs about the tentativeness of science knowledge removed an adverse association individuals made between higher tentativeness and lower perceived credibility of reports of novel scientific findings (Flemming et al., 2020). Individuals with epistemic profiles that privileged justification by multiple sources and authority and least preferred justification by personal opinion were best positioned to learn from a belief change intervention (Trevors et al., 2017). Similarly, epistemic judgments made during a belief change intervention, including judgments about plausibility, predicted belief change (Muis et al., 2020). In sum, theoretical and empirical evidence supports the role of epistemic cognition in belief change because greater recognition that knowledge is an evolving human construction enables and motivates individuals to recognize the need for change and take control of their learning process.


Emotion

Emotions entail psychological states with arousal and valence dimensions that occur in response to some relevant stimuli and often have motivational implications (Scherer, 2005). Emotional valence – which can be either positive/pleasant or negative/unpleasant – is often intuitively assumed to align with positive/successful or negative/unsuccessful outcomes from belief change interventions. For instance, higher levels of positive emotions like enjoyment and curiosity predict belief change indirectly via motivation and critical thinking (Muis et al., 2018; Taasoobshirazi et al., 2016). Similarly, reading text-based change interventions is associated with higher levels of positive emotions, lower negative emotions, and increased correct knowledge (Heddy et al., 2017; Thacker et al., 2020). Conversely, negative activating emotions like anxiety and anger are linked to derogation of corrective messages and lower learning gains (Nauroth et al., 2014; Trevors & Duffy, 2020).

However, other research finds an inverse and paradoxical relationship between emotion valence and belief change. In this research, successful belief change outcomes and processes integral to belief change are promoted by negative emotions but not positive emotions. For instance, compared to positive emotions, experimentally induced negative emotions caused individuals to become more sensitive and adapt to discrepancies between stimuli in general (Schuch & Koch, 2015). Conflicting information itself is perceived to be affectively negative (Dignath et al., 2020). As such, congruency between individuals’ emotional state and the valence of information is thought to privilege such information with greater attention and improved memory (Bohn-Gettler, 2019; Fiedler & Beier, 2014). Similarly, negative emotional words embedded in text-based change interventions augmented cognitive revision processes over positive or neutral words (Trevors & Kendeou, 2020), which may reflect that the presence of negative emotional information resulted in higher attention to correct concepts.

Another theoretical lens with which to analyze emotions is via their object focus. Core to belief change are processes and outcomes of knowledge construction activities and the emotions they generate, referred to as epistemic emotions (Muis et al., 2018). Epistemic emotions, such as surprise, curiosity, and confusion, theoretically predict cognitive, metacognitive, and motivational self-regulated learning strategies (Frenzel et al., 2024; Muis et al., 2018), which may have implications for belief change. Indeed, empirical research shows that this subset of emotions is predicted by cognitive incongruity common in belief change instruction and in turn predicted knowledge construction processes important for learning (Vogl et al., 2019).

Overall, the relationship between emotion valence and belief change is inconsistent. The differences observed in research may depend on the type of task, processes, measurement, or object focus involved (Bohn-Gettler, 2019). For instance, inconsistencies may be attributable to differences between retrospectively self-reported measures of emotion and concurrently observed (or in situ) measures, or whether emotions are integral (e.g., epistemic emotions) or incidental to the belief change task (e.g., experimentally induced emotions). Overall, additional primary and meta-analytic research is needed to disentangle these effects.


Motivation

Given that belief change involves initiating, coordinating, and sustaining multiple cognitive, epistemic, and emotional processes, success is more likely when individuals are motivated to learn new knowledge. The study of motivation in educational psychology has generated many theories and constructs, several of which have been examined in relation to belief change. Another construct, motivated reasoning, originated from cognitive and social psychology rather than educational psychology but has particular relevance for belief change research (Kunda, 1990).

Early belief change theories held that cognitive conflict experienced by individuals processing information that contradicted their prior beliefs was the central source of motivation driving belief change (Posner et al., 1982). However, researchers soon realized that conflict may be a necessary but insufficient condition for belief change and that other motivational factors are required to explain change (Dole & Sinatra, 1998). Calls to integrate motivational processes within models of belief change date as far back as Pintrich, Marx, and Boyle’s seminal 1993 article published in Review of Educational Research. One significant theoretical outcome in responding to that call is what Sinatra and Pintrich (2003) termed intentional conceptual change. Typically, individuals will act on information and construct knowledge without intent and at times without their awareness. In contrast, intentional conceptual change comprises of internally initiated, conscious, and deliberate processes in the pursuit of a change in knowledge (Sinatra & Pintrich, 2003, p. 6). Although Sinatra and Pintrich (2003) acknowledge that intentional conceptual change is the exception rather than the rule, this theoretical development not only highlighted metacognition and self-regulation as processes that mediate some instances of belief change but also the motivational antecedents that drive those mediators. Such antecedents include goals, self-beliefs (e.g., self-efficacy), interest, and values like personal relevance.

Empirical research that has sought to test the extent to which motivation is integral to belief change has found broad support for these claims. In particular, college students induced with either a utility value (valuing performance on a task because it is useful) or an attainment value (valuing performance on a task because it supports an important aspect of one’s identity) showed that a utility value induction promoted engagement and belief change (Johnson & Sinatra, 2013). College students with an approach-oriented achievement goal predicted a multifaceted measure of subject-matter motivation (including intrinsic, extrinsic, and task relevancy values and self-determination and self-efficacy learning beliefs) that indirectly predicted belief change (Taasoobshirazi et al., 2016). Situational (state-based) interest was found to be a significant indirect predictor of belief change, in contrast to individual (trait-based) interest and need for cognition, which were not found to be predictors (Thomas & Kirby, 2020). Finally, individuals with incorrect beliefs but who also had high self-efficacy and topic interest showed greater belief change that was maintained over two weeks compared to their counterparts who were low on these motivational variables (Cordova et al., 2014).

Another motivational construct, personal relevance, appears to be a double-edged sword for belief change, particularly when it involves learners’ identities. On the one hand, belief change interventions that implicate one’s identity (e.g., math beliefs for math majors, or childhood vaccines for new parents) increase the personal relevance of that message. In turn, personal relevance is theorized to increase the salience of attainment or utility value of a task and thereby increase attention and effort during learning since individuals will have a material or psychological stake in the outcome (Dole & Sinatra, 1998; Eccles, 2009; Gregoire Gill et al., 2020). On the other hand, other theory and research suggests that higher perceptions of personal relevance of a task is sometimes associated with a rejection of attempted corrections (Nauroth et al., 2014; Trevors, 2021). Gregoire Gill and colleagues (2003, 2020) contended that contradictory evidence on the role of identity and personal relevance may be explained by other interacting cognitive and affective factors. In this theoretical account, implicating the identity of learners is a necessary but insufficient condition for belief change since it triggers the motivation to engage in systematic processing of the correct content. However, the ultimate determinant of intervention success rests on whether the demands placed by messages that implicate one’s identity and contradict one’s beliefs are within one’s capacity to cope, leading to a challenge appraisal, approach motivation, and likelihood of change success, or are beyond one’s capacity to cope, leading to a threat appraisal, avoidance motivation, and likelihood of change failure.

Beyond avoiding systematically processing change content, individuals may be motivated to aversely accept its message. This is termed motivated reasoning, defined as the process in which individuals use their intellectual capacity to construct justifications for a conclusion, they want to be true at the expense of being accurate (Lodge & Taber, 2013). Motivated reasoning tactics include ignoring, bolstering prior beliefs, counterarguing, derogating sources, and otherwise discounting messages that challenge valued beliefs. Motivated reasoning may be activated in order to protect a coherent and worthy sense of self-identity, which may be threatened by some corrective messages (Kaplan et al., 2016; Nauroth et al., 2014; Trevors, 2021). For instance, if a liberal or conservative partisan identity is implicated by a politically controversial topic (e.g., does a new liberal/conservative gun policy increase or decrease crime), reasoning skills can be co-opted to selectively interpret evidence to support a prior belief over an accurate conclusion based on the presented evidence. This response is what Kahan et al. have referred to as identity-protective cognition (Kahan, 2017; Kahan et al., 2012).

Motivated reasoning may also be triggered to protect other prior beliefs if they are similarly connected to deeply held values or attitudes. In reviewing the issue of motivated reasoning in belief change, Sinatra and Seyranian (2015) contend that the attitudes individuals hold about some topics will lead them to be more or less resistant to accepting correct information. In particular, they theorize that individuals with incorrect beliefs and negative attitudes toward a topic will be the most resistant to accepting new, correct information. Neuroimaging evidence showed that individuals process narratives with salient moral themes differently if they believed the values being expressed are non-negotiable (referred to as “protected values”), determined by indicating whether or not they believed the story’s protagonist could be paid any sum of money to change their actions (Kaplan et al., 2017). Trevors and Duffy (2020) found that individuals will accept or reject belief corrections about controversial public health responses to a pandemic depending on their values. Additionally, correct information will be ineffective or outright rejected in updating beliefs if it also runs counter to individuals’ pre-existing attitudes (Ecker & Ang, 2019). However, it should be noted that individuals are also motivated to form accurate beliefs (Kunda, 1990), which seem to predominate since corrections are accepted in most cases (Porter et al., 2022; Wood & Porter, 2019). In sum, motivation is clearly integral to belief change success and also at times its failure.



Belief Change Interventions

In science education, where much research on belief and conceptual change has been undertaken, constructivism has been a guiding paradigm for educators, researchers, and policymakers (National Research Council, 2012), and is a framework that has strong implications for belief change interventions. Indeed, many constructivist techniques originally developed to improve conceptual learning in general can be and have been applied to conceptual change learning in particular (Vosniadou & Skopeliti, 2014). According to constructivist learning theory, individuals inherently seek to make sense of all the information they perceive, and new knowledge and meaning are gained when they actively construct it – intentionally organizing and connecting information in memory – on the foundation of their prior beliefs and experiences (Bada, 2015). Based on this definition, scaffolding several key constructivist processes can be considered to support belief change (Vosniadou et al., 2001): (1) activating prior beliefs; (2) becoming aware of one’s own conceptions as tentative and subject to falsification (i.e., metaconceptual awareness); (3) constructing a new understanding or interpretation of a phenomenon; (4) becoming aware of conflict between old and new interpretations; (5) reinterpreting prior beliefs in light of new, correct representations; and (6) supporting learners’ motivation through curiosity and autonomous self-regulation to sustain the change process.

Many instructional methods that scaffold these constructivist processes to varying degrees have been successfully used to promote belief change.5 Here I discuss two such exemplar methods: inquiry learning and refutation texts. I focus on these two methods since they are prevalent forms of belief change interventions that support many different constructivist practices and processes. Further, these two methods are representative of distinct approaches to belief change. Through these exemplars, I intend to provide a sense of the common and unique aspects of belief change interventions.

Inquiry Instruction

Inquiry learning is an educational strategy wherein learners gain new knowledge through instructional support in using “methods and practices similar to those of professional scientists” (Pedaste et al., 2015, p. 48). Inquiry learning has strong potential for belief change since it activates prior beliefs, metaconceptual awareness, and evaluation of competing interpretations through several activities, including collaboratively generating and testing hypotheses, experimenting, generating explanations for observed evidence and arguments between competing explanations (Chinn et al., 2013). Further, by virtue of being embedded in authentic, student-centered environments, inquiry has the potential to support student autonomous self-regulation, curiosity, and motivation during the learning process. Inquiry learning typically operates on a longer timescale with more opportunities for in-depth and iterative reflection, learning, and research measurement, yet as a result, well-designed inquiry learning is not an intervention that is easily scalable outside individual classroom settings.


Refutation Texts

Another prevalent and effective method for instigating cognitive conflict and belief change has been refutation texts. These are brief documents that identify an incorrect belief, refute it, and present several claims that reinforce the best available understanding as a substitute explanation (Hynd, 2001). In so doing, refutation texts promote a specific sequence of cognitive processes theorized to result in knowledge revision (Kendeou et al., 2013, 2014, 2019). Most notably, this includes instigating competitive cognitive conflict between correct and incorrect knowledge that is resolved when incorrect beliefs are overwritten in memory by the quantity and quality of correct supporting explanations. Thus, effective text-based interventions should include reinforcing explanations rather than a simple negation or fact-check. Further, according to the Debunking Handbook (Lewandowsky et al., 2020), refutations should also explain the fallacies underling incorrect beliefs and take care to only mention the incorrect belief once. In addition to increasing productive cognitive conflict, refutations improve metacomprehension accuracy that is important for metaconceptual awareness and thus belief change (Prinz et al., 2019). Overall, meta-analytic evidence shows that as a simple and low-cost intervention, refutation texts have consistent and robust effects on promoting belief change (Schroeder & Kucera, 2022; Tippett, 2010), which enables effective, scalable use. Recent innovations with refutations demonstrate this flexibility, including the use of graphics and personalization and implementation in museums, games, and public health campaigns (Danielson et al., 2016; Dersch et al., 2022; Johnson et al., 2019; Kozyreva et al., 2022; Trevors & Ladhani, 2022).

However, refutations may be constrained in several ways. According to Chi (2013), refutations are limited in correcting flawed mental models comprising of several, interconnected incorrect beliefs (e.g., “the circulation system comprises of a single loop between the heart and the rest of the body” rather than the accurate double-loop model) and incorrect beliefs due to an ontological category error (e.g., “heat is a physical substance akin to water” rather than correctly viewing it as a molecular process). Both flawed mental models and ontological category errors likely require one or more interventions beyond a single refutation (Chi, 2013). Additionally, recent reviews from Zengilowski and colleagues (Zengilowski et al., 2021, 2022) have critiqued refutations with respect to the generalizability of their effects across individuals and topics, durability of effects, and their suitability for complex, socio-scientific issues. Beyond methodological and theoretical factors, they also offered a critique of refutations from critical and liberation pedagogical paradigms, noting that their structure may undermine student autonomy and underutilize culturally constructed knowledge (Zengilowski et al., 2022).6


Summary

Together, inquiry instruction and refutation texts represent distinct approaches to belief change intervention, each with its own strengths and shortcomings. Both approaches emphasize constructivist practices to varying degrees. Common across these diverse change interventions are that both often seek to increase learners’ self-awareness of the tentativeness of their own prior beliefs and instigate dissatisfaction with their current level of understanding. Given its longer timeframe and use of authentic contexts, inquiry instruction uniquely motivates learners to iteratively reflect and refine their interpretations of complex topics in light of new data but is also challenging to broadly implement. With its shorter timeframe and highly structured design, refutation texts are uniquely positioned to scaffold belief change processes and be more easily and broadly implemented across topics and individuals but may not be able to address the most complex or entrenched incorrect beliefs.



Issues in Belief Change

Unintended Consequences

A longstanding challenge for belief change research is the unintended consequences of interventions. When individuals misperceive some phenomenon, attempting to correct those misperceptions can go astray. This may be manifested in one of two ways: (1) in the persistence of the disruptive effects of incorrect beliefs, referred to as the continued influence effect of misinformation (CIEM); or (2) the ironic strengthening of an original belief in misinformation that is the subject of an attempted correction, referred to as the backfire effect (Lewandowsky et al., 2012; Nyhan & Reifler, 2010). Other negative outcomes are possible, including increases in polarization (Mijs et al., 2022). These unintended consequences can occur when the correct concept is complex or counter-intuitive or when the prior beliefs are entrenched or deeply held (Chinn & Brewer, 1993). Therefore, one open question is how often are belief change interventions effective and how often do they fail?

Five recent meta-analyses on the effectiveness of refutation-like fact-checking messages presented mixed results on the overall prevalence of correction failure. Two reviews show the continued influence of incorrect beliefs on reasoning despite attempted corrections, with effects ranging from small to large (Chan et al., 2017; Walter & Tukachinsky, 2020). In contrast, three others show successful correction (Walter & Murphy, 2018; Walter et al., 2020; Wood & Porter, 2019). It may not be surprising to find evidence of CIEM on some reasoning tasks given what is known about conceptual plurality reviewed earlier. However, even in the latter three meta-analyses, individual studies were shown to fail to revise incorrect beliefs (i.e., null effect) between 10% and 20% of attempts. Although a minority of instances, the persistence of incorrect beliefs for some topics may be especially harmful, such as vaccine-acquired herd immunity that in some instances requires upward of 95% participation rate to be effective. It will be important for future research to study the boundary conditions that enhance correction effectiveness (e.g., elaborate refutation; Chan et al., 2017) and affect persistence of incorrect beliefs (e.g., misinformation repetition; Walter & Tukachinsky, 2020) to expand the benefits of belief change research for more people, more topics, and more often (Trevors, 2021). However, it is also equally important to acknowledge the wide success of belief change interventions and to not let a minority of instances discourage future efforts to correct incorrect beliefs. Globally, across countries with highly diverse populations, exposure to corrections durably increases belief accuracy (Porter et al., 2022). Indeed, actual backfire effects are rarely observed and may largely be a methodological artifact of unreliable measurement (Lewandowsky et al., 2020; Swire-Thompson et al., 2022).

Questions surrounding unintended consequences have spun off two related and ongoing debates among belief change researchers. First, it is not yet resolved whether belief in misinformation is formed and maintained by motivated reasoning versus uncritical thinking (or a combination of both). According to the motivated reasoning account, individuals will maintain incorrect beliefs that are personally relevant to themselves, referred to as identity-protective cognition (Kahan, 2017). In contrast, according to the critical thinking account, individuals by default typically accept new information and will only reject misinformation when they engage systematic thinking (Pennycook & Rand, 2019).

Second, there is emerging consensus on when and how to intervene to correct misconceptions (Lewandowsky et al., 2020). Should researchers attempt to correct all misconceptions, even when they are uncommon? Or will the correction itself expose the misconception to more individuals who had not known about it previously? Further, should the danger the misconception poses if acted upon be weighed in making this decision? At the core of this debate is a disagreement whether explicitly stating a misconception in the course of correcting it is necessary to refute it (consistent with KReC; Kendeou et al., 2013, 2014, 2019) or whether this will increase its familiarity and acceptance (Fazio et al., 2019). Mirroring these questions is research that challenges the primacy of cognitive conflict as a mechanism of belief change (Ramsburg & Ohlsson, 2016; Weingartner & Masnick, 2019). In this account, change more commonly occurs in the absence of conflict – and thus instructions that induce conflict, like explicit refutations, may be unnecessary (cf. Braasch et al., 2013) – and instead postulate that belief change occurs by the accumulation of evidence that a new, alternative belief has a higher cognitive utility (e.g., higher rates of problem-solving success, correct predictions, convincing arguments).

In sum, as we broaden the application of these interventions to a greater number of people, topics, and locations, we are beginning to observe boundary conditions of their effectiveness. Ultimately, learning about the limits of our interventions can be used to further refine theory and improve current practices and innovate new ones. Researchers will need to undertake carefully designed experiments in a systematic effort to undercover the (likely several) mechanisms that explain belief correction successes and failures.


Ethics

Finally, an under-discussed issue in this area of research is the ethics of changing beliefs. Historically, ethical considerations have not received a great deal of attention among researchers in educational psychology given that belief change in this area traditionally operated around less contested or politized topics where there exists near unanimity on the correct interpretations (e.g., flat earth versus spherical). Much belief change research has used interventions that conform with pre-established academic curricula standards and with students who already intend to learn the best available evidence.7 However, as belief change interventions expand to engage contemporary and contested issues among broader and more diverse samples from the general public outside formal learning environments, a greater level of scrutiny on ethical principles in research may be needed.

For instance, some contemporary issues in the public discourse do not have objective or definitive answers (e.g., although we know that vaccines do not cause autism, the origins of autism remain unclear); therefore, the best available evidence for an alternative claim may be limited. Additionally, such issues might involve economic, political, and moral dimensions in addition to scientific or empirical considerations. As such, cognitive and constructivist belief change processes reviewed earlier may have stronger or qualitatively different interactions with epistemic, emotional, and motivational factors. Further, these issues may be evolving more rapidly or radically compared to traditional academic topics as new evidence (or even what counts as evidence) is uncovered or acknowledged or as who is perceived to be authoritative and trustworthy sources shifts (Chinn et al., 2020; Druckman & McGrath, 2019). These aspects are exemplified by research into incorrect beliefs about evolution, climate change, and vaccination. Although primarily motivated by a broader shift in moral values, similar themes can also be seen in recent changes in the public’s conceptions about the historical significance of monuments and eponyms that memorialize individuals who had perpetuated white supremacy during their lives.8

Despite often being centered on topics where the professionals responsible for generating relevant knowledge are in broad agreement (e.g., climate scientists and human-induced climate change), contemporary issues in the public discourse may be perceived as more contested or politized9 because they implicate multiple stakeholders whose incentives, ideas, and prior commitments are in persistent conflict about how to resolve high-stakes issues (Johnson, 2015). For example, on the issue of childhood vaccinations, the goals and beliefs of parents, pediatricians, and politicians may be in conflict over the best course of action in promoting patient and population health (Hilton et al., 2007). Such debate may also involve a set of competing religious, ideological, or moral values in addition to disagreements over scientific evidence. As a result, prior incorrect beliefs may be closely linked to values (e.g., belief in a young earth linked to religious beliefs) and may serve an adaptive function for maintaining psychological well-being wherein attempts to change them may cause distress (Hawley & Sinatra, 2019).

Therefore, belief change interventions on contemporary issues in the public discourse may appear to be at times in tension with a respect for persons and their autonomy, a core principle from the Belmont Report: “To show lack of respect for an autonomous agent is to repudiate that person’s considered judgments” (1979, p. 4). This may lead people to not only oppose the new information presented in a belief change intervention but to also reject the intervention itself (Darner, 2019). For these individuals, belief change efforts may be perceived as undue persuasion, indoctrination, or propaganda.

These critiques may simply be a manifestation of motivated reasoning described earlier. Nevertheless, it is critical to lay out the clear distinctions that set belief change research apart from unethical persuasion. These distinctions may include an effort to improve individuals’ considered judgments and a focus on the principles of beneficence and justice that maximize possible benefits and minimize possible harms to other individuals, particularly among under-served or vulnerable populations who may be especially harmed by incorrect beliefs (e.g., individuals with chronic medical conditions who may be hurt using unsupported alternative medical treatments; Belmont Report, 1979). As the Belmont Report notes, individuals’ personal autonomy about their considered opinions should be respected “unless [their actions] are clearly detrimental to others” (1979, p. 4), a condition that is common for many contemporary issues (e.g., incorrect antivaccine beliefs may endanger immunocompromised people). Ethical belief change research should strengthen higher-order reasoning rather than exploit cognitive biases with the goal to expand enlightened and empowered self-determination less burdened by incorrect beliefs. Additionally, special consideration could be given to support individuals to navigate new worldviews if their prior beliefs targeted for change were adapted for specific contexts or connected to important values (e.g., creationism beliefs; Hawley & Sinatra, 2019; Duffy & Trevors, 2021). Ultimately, with decades of theory and research development, educational psychologists are uniquely positioned to engage with the public to address socioscientific questions. However, long-term success of belief change research will depend on transparently communicating the best available evidence and its epistemic criteria for evaluating evidence with integrity and backing of domain-subject expert consensus.



Future Directions

This chapter reviewed leading edge factors, interventions, and issues in belief change research that have advanced the field to date. Belief change involves a complex and diverse set of cognitive, epistemic, emotional, and motivational processes. No doubt due to this complexity, belief change is a challenging instructional goal and although most published interventions show that they are effective, a few still have unintended consequences. The next decade of progress in belief change will come from researchers who expand the range of factors under investigation, refine existing interventions and innovate new ones, closely scrutinize persistent issues, and in so doing, advance theory, methods, and practice.

Theoretical Directions

Future research should continue to advance and test theories on the extent to which the factors and processes reviewed here interrelate and generalize to new topics and audiences. There are many likely connections between competitive activation, validation, inhibition, heuristic, and systematic processing within the context of belief change that are not yet theorized. Further, theoretical developments should attempt to integrate these cognitive processes more fully with epistemic, emotional, motivational processes as well as metacognition and self-regulation. This theoretical integration should also be done with an eye toward generating specific hypothesis on the roles and interactions between processes that can be tested across distinct populations and topics to evaluate the generalizability and boundaries of new belief change models.

Presently, belief change research primarily focuses on responding to incorrect beliefs already formed. However, with a goal of reducing incorrect beliefs overall, researchers could adopt a holistic view of the contemporary information ecosystem that individuals exist within and of the full lifecycle of incorrect beliefs to understand how misconceptions may be prevented. Beyond promoting correct knowledge, research in this vein may examine the skills, dispositions, and values that protect against the formation of incorrect beliefs and how they can be cultivated. To this end, research on science, digital, and data literacies are particularly relevant (see Sheldon & Castek, 2024), as is theorizing on apt epistemic performance, which involves engaging in cognitive and metacognitive processes to achieve learning in accordance with epistemic ideals across diverse situations and in collaboration with others (Barzilai & Chinn, 2018). Similarly, research on inoculations or prebunking – forewarning about potential misinformation to increase resilience – also holds much promise (Lewandowsky et al., 2020; Maertens et al., 2021).

As information ecosystems evolve, further questions arise, including how individuals might process and respond to social media companies’ efforts to reduce the prevalence of online misinformation via changes to algorithms that present and sequence information that we see and warnings or tags on questionable postings (Pennycook et al., 2021). Further, social components of incorrect belief formation and belief change should be assessed as well, including how might source congeniality, benevolence, competence, or integrity (i.e., trustworthiness) might influence change; how individuals perceive potential reputational costs of sources who purvey misinformation; and whether belief corrections can be designed in such a way to promote its own virality or social sharing, extending its benefits beyond the immediate learning context.


Methodological Directions

As with most fields within psychology, research on belief change will progress with greater adoption of methods that improve research replicability and transparency (Chambers, 2019). High-powered and meta-analytic research will support more precise and robust conclusions. However, beyond knowing what interventions work, future methodological and analytical advancements can investigate the limits and boundary conditions to understand when, why, how, and for whom do change interventions work and research on how to scale them. Equipped with this knowledge, researchers and educators may then work to develop belief change interventions that are not only more effective but can engage more people, as even conventionally small effects may have important cumulative consequences over repeated interactions with individuals and/or interactions across large numbers of individuals in real-world public education campaigns (Funder & Ozer, 2019; Götz et al., 2022; Kraft, 2020; Trevors & Ladhani, 2022).

Methodological innovations are needed for research design and measurement on relatively more abstract and multifaceted constructs such as metacognition, self-regulation, and belief. Despite theoretical importance, the empirical evidence for the role of some constructs in belief change (e.g., metacognition, self-regulation), is relatively more sparse and less unified compared to other factors reviewed here, likely due in no small part to the challenge in measuring them. Further, improvements in the validity and reliability of our measures are needed to avoid false-negative results (Swire-Thompson et al., 2022).

Other methodological advancements may include multiple sampling strategies (e.g., large, randomized samples; purposeful); use and triangulation of multiple measures to estimate change outcomes and processes; profile analysis; and assessment of durability of intervention effects and potential secondary effects of belief change on behaviors outside of educational or experimental settings. For instance, such design innovations could include delivering just-in-time belief change interventions to individuals actively making a decision that may be affected by incorrect beliefs. Similarly, greater effort can be made to evaluate interventions’ effect on discernment (i.e., ability to recognize a difference between true and false information; Guay et al., 2022) or based on observations of real-world changes in behaviors (e.g., from resisting to receiving a vaccine), which in some cases are more relevant outcomes. Finally, research on implementing interventions will support scaling insights gained from classroom inquiry and other forms of constructivist belief change instruction to wider audiences.


Practical Directions

In addition to innovating interventions guided by new theoretical developments, several broad strategies may be considered to advance belief change practice. First, the traditional information deficit model of science communication assumed incorrect beliefs reflected a simple lack of information that could be solved by improving transmission of information. However, this perspective has been critiqued for overlooking significant psychological factors of message recipients, including their values and emotions (Sinatra et al., 2014; Trevors & Duffy, 2020). New forms of belief change practices will anticipate individuals’ emotional and cognitive responses in the initial phases in developing interventions and seek methods to scaffold engagement rather than simply transmission. Second, some researchers have suggested redesigns of information-communication technology architectures based on psychological research to mitigate misinformation (Lewandowsky et al., 2017). This technocognitive approach describes a suite of tools that, if designed to be tailored, timely, and interactive, may hold promise to support discernment between accurate and inaccurate information encountered online. Indeed, the combination of multiple interventions to combat misinformation, rather than any one in isolation, may be most effective (Bak-Coleman et al., 2022; Van Bavel et al., 2021). However, technology by itself is not a panacea or replacement for science, digital, and data literacies development as long as bad actors are incentivized to exploit technological flaws and psychological biases. Finally, educational psychology researchers may need to negotiate and translate belief change interventions to be scalable and integrated within multiple media (e.g., social media postings, direct mailers, video games) for short-term interventions, or to be more intensive and compatible with multiple other interventions that scaffold cognitive, epistemic, emotional, and motivational processes for long-term interventions (e.g., inquiry over a course or educational degree).




Notes


	Full consideration of the nature of knowledge as it pertains to educational psychology is outside this chapter’s scope but interested readers can find a deeper exploration of the relations between epistemology and learning in Murphy et al. (2012).

	Thus, this includes beliefs about real-world entities and processes (ontic beliefs), like planetary objects and biological immune responses, but excludes spiritual or religious beliefs. However, some researchers have applied belief change theory to other non-ontic beliefs (e.g., epistemic beliefs; Elby & Hammer, 2010; Muis & Duffy, 2013).

	Richter and Maier (2017) describe such processes as an optional second step after automatic validation processes occur, which depend on readers’ cognitive capacity and motivation.

	(1) Intuitive answer: 10 cents; correct answer: 5 cents. (2) Intuitive answer: 100 minutes; correct answer: 5 minutes.

	Other examples of constructivist learning practices for belief change include cooperative learning (Lin et al., 2016), argumentation (Eskin & Ogan-Bekiroglu, 2013), and interactive models and simulations (Rates et al., 2016).

	This view is consistent with other critical approaches to the wider field of mis/disinformation studies as presented by Marwick and colleagues (2021).

	For instance, most research on instructional strategies and curricula that is “conducted in established or commonly accepted educational settings, that specifically involves normal educational practices that are not likely to adversely impact students’ opportunity to learn required educational content” is considered exempt from U.S. federal regulations on the protection of human research participants [Protection of Human Subjects, §46.104 (d)(1), 2018].

	In a statement, the American Historical Association (2017) remarked that to remove such monuments from public display “is not to erase history, but rather to alter or call attention to a previous interpretation of history,” a fitting parallel for psychological belief change.

	It should be noted that perceptions of contested issues are embedded in specific sociocultural contexts and will invariably change over time.
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One purpose of modern education is to help people develop the agency to set and achieve their desired goals across contexts and throughout their lifespan (OECD, 2021). To do this, people must recognize when goal pursuit is not proceeding optimally and then adapt as needed. The term self-regulation is used to describe these efforts to initiate, direct, and strategically manage goal pursuit in situ via metacognitively planning, monitoring, evaluating and adapting one’s cognition, behavior, motivation, and affect. Self-regulatory knowledge, skills, and dispositions predict many desirable life outcomes, ranging from positive interpersonal relationships to academic, financial, and career success (Jansen et al., 2019; Robson et al., 2020; Theobald, 2021). They also can buffer the negative influence of psychological distress (Hadwin et al., 2022) and technology in the modern world (Reinecke et al., 2021). The scholarly literature on self-regulation spans the cognitive, social, developmental, and educational subdisciplines of psychology, with long-standing need for greater synthesis across these communities. Such synthesis is imperative because effective self-regulation in any context, including educational ones, likely requires productively pursuing, managing, and aligning multiple cognitive, social, developmental, and educational goals (Greene, 2018). Therefore, in this chapter, we review and synthesize theory and empirical research from each of these literatures, with a particular focus on understanding and promoting self-regulatory processing in education settings.

Self-regulation scholarship is broad and complex, encompassing many foundational physiological and non-conscious phenomena (e.g., stress responses, reactivity) as well as a variety of conscious activities that range from the basic (e.g., inhibition, memorizing) to the sophisticated (e.g., planning, deep strategy use, self-motivating). These phenomena and activities develop via maturational, reflective, and instructional processes. Further, self-regulation can be triggered by any number of internal and external stimuli, all of which must be managed and coordinated to achieve optimal goal pursuit, performance, and well-being. To make these complex and myriad aspects of self-regulation more concrete, throughout the first part of this chapter we will use a single, running example.

Imagine the typically reserved seventh-grader who has been asked to make an oral argument in a literature class filled with both friends and foes. That task requires the execution of complex argumentation skills, as well as managing and optimizing other related phenomena including the student’s: (a) natural proclivity to approach or avoid such tasks; (b) perceptions of their relations with peers and the teacher; (c) emotional response to the situation manifested in physiological reactions such as perspiration or stomach ache; and (d) multiple motivations varying in their energy and direction toward both academic and well-being goals. Likewise, the task itself and the classroom context bring with them sociohistorical factors that play a role in whether and how the student self-regulates. Therefore, the student’s response to the task is the result of a dynamic interaction of all of these personal, interpersonal, contextual, and sociohistorical factors. When these factors align in ways that allow for optimal goal selection and pursuit (e.g., successfully making a claim and supporting it with reasoning and evidence), there may be little need for self-regulation (Duckworth et al., 2019).

However, if one or more of these factors impedes goal selection or pursuit, the student may need to self-regulate to complete the task successfully. In some cases, the classroom context makes effective self-regulation more likely, whereas in other cases the context is so challenging that even the most adept student would struggle to self-regulate effectively (Cumming et al., 2020). Finally, when self-regulation proves consistently beyond a student’s awareness or capability, peers, teachers, family, and other adults may intervene to help the student acquire new self-regulatory knowledge and capacities or recognize when to activate them. Given the complexity of self-regulation and the factors affecting its manifestation, a comprehensive review must account for non-conscious and conscious self-regulatory phenomena and activities, how they develop, and when and how they are triggered, as well as the social and contextual factors that affect the deployment of self-regulation practices.

We begin our chapter with overviews of three academic literatures on regulation. The first, described here as self-regulation research, spans multiple types of goals, including educational ones but also goals relevant to other aspects of human functioning such as interpersonal relationships, health, and well-being (Bailey & Jones, 2019). Next, we review a second, related academic literature on self-regulated learning (SRL; Zimmerman, 2013), which began as the application of the broad self-regulation literature to learning and has evolved into its own area of scholarship. Further evolution in SRL research has led to the recognition that regulation rarely happens in total solitude, and instead often involves other people either directly (e.g., collaborative learning) or indirectly (e.g., regulation learned from peers). This recognition undergirds the third academic literature on regulation, involving a focus on social modes of regulation (Hadwin et al., 2018), which organizes and interrelates research on self-regulated learning, co-regulated learning, and shared regulation of learning.

Next, we discuss how scholars of both self- and social modes of regulated learning have integrated contextually, socially, and historically situated perspectives into their work (Hadwin et al., 2018). These perspectives have highlighted how both individual and socially regulated learning emerges from dynamic interactions among individuals, the decisions they make, the settings in which regulation occurs, and the history informing those individuals and settings. After discussing how these modern perspectives nuance the three academic literatures on regulation, we review scholarship on promoting and supporting regulation in educational contexts. Specifically, we discuss research on teachers’ dual roles as SRL users and instructors, how to create classroom climates that support regulation, how to teach and promote regulation, and how technology can be used to instruct and promote regulation. The chapter concludes with three directions for future research: furthering conceptual alignment and clarity, improving targeted self-regulation interventions, and leveraging multiple methods to capture and analyze data on regulation.

Self-Regulation

Students’ agentic engagement in the process of learning is captured well by SRL theory (e.g., Zimmerman, 2013) but students engage in other activities in formal and informal learning environments as well, such as determining the social norms in new education contexts, making friends, interacting with educators, and deciding how to invest their time among the many academic, social, and athletic options available (Duckworth et al., 2019; Inzlicht et al., 2021; Nigg, 2017). Research has shown that students’ general self-regulatory capacity and skills positively predict a variety of academic outcomes (e.g., achievement, graduate, career success; Cumming et al., 2020; Robson et al., 2020), as well as other important educational outcomes such as successful transition into school (Blair & Raver, 2015), formation of peer and teacher relationships (Eisenberg et al., 2010), and displays of social competence (Blair, 2016). Thus, educators and education researchers would benefit from familiarity with the broader self-regulation literature, in addition to knowledge of research on SRL.

There is a morass of terms and definitions in this literature (Nigg, 2017), including self-regulation, self-control, executive functions, effortful control, inhibitory control, cognitive control, executive control, and delay of gratification among others, with many having been used in similar and in some cases synonymous ways (Duckworth et al., 2019; Inzlicht et al., 2021; Kuhn, 2022). Further complicating matters, several theories of self-regulation and related constructs exist, with a growing number of attempts to integrate them (cf. Inzlicht et al., 2021; Nigg, 2017). Such an integration is beyond the scope of this chapter. Instead, we provide a typology of the many ways self-regulation tends to be described and conceptualized, providing a guide for educational psychologists interested in exploring this literature.

Self-regulation is an omnibus term that most often refers to how people dynamically adapt their thinking, feelings, and actions to optimize their pursuit of desired goals (Nigg, 2017). Most self-regulation definitions focus on instances when people’s automatic or typical processing must be altered to achieve a goal, but some models of self-regulation characterize the deployment of previously automatized strategies as acts of self-regulation, even when they manifest as largely non-conscious habits (Fiorella, 2020; Nigg, 2017). Regardless, when deliberate processes become internalized (e.g., our hypothetical seventh-grade student practicing and automatizing a deep breathing strategy to combat anxiety when asked to make an oral argument in class), they remain potential targets for self-regulation, particularly when contextual factors diminish their effectiveness.

There are numerous aspects or phases to self-regulation, including initial selection of a goal (i.e., planning), efforts to pursue that goal (i.e., enacting), protecting that pursuit from distractions, temptations, and other goals (i.e., shielding), evaluating the success of goal pursuit (i.e., reflecting), and modifying approaches and strategies as needed in the moment or for the future (i.e., adapting). On the other hand, in some theories, the term “self-regulation” is reserved for goal selection and pursuit (Blair, 2016), whereas “self-control” is used for goal shielding in the face of challenges, distractions, temptations, or other competing goals (Duckworth et al., 2019). This distinction between goal pursuit and shielding is similar to the distinction between motivation and volition in the SRL literature (Corno, 2011; Miele & Scholer, 2018), where motivation refers to phenomena affecting the selection of a learning goal (e.g., striving to present a better argument than a peer) whereas volition refers to ways of persisting in the face of difficulty (e.g., inhibiting anxiety with a deep breathing strategy).

Self-regulation theories vary in terms of the kinds of thinking, feelings, and actions that can be targeted (Nigg, 2017). Most theories mention cognition, emotion, and behavior (Duckworth et al., 2019), with fewer explicitly mentioning motivation (Oettingen & Gollwitzer, 2015), social phenomena (e.g., peers, parents; Bailey & Jones, 2019), or context (Duckworth et al., 2019). These various targets have been grouped in numerous ways, with two of the most prominent involving the distinction between “top-down” versus “bottom-up” self-regulation. This distinction traces its origin to the literatures on executive functions (Zelazo et al., 2016) and temperament and personality psychology (Blair, 2016). Top-down self-regulation is conscious and deliberate, guided by goals (Nigg, 2017). This kind of self-regulation is sometimes, but not always, used synonymously with the term “executive functioning” (Zelazo et al., 2016). The literature on executive functions is quite large itself, with some consensus around the idea of three “core” executive functions: working memory, inhibition, and cognitive flexibility or shifting (Zelazo et al., 2016). In some models, attention control is a fourth executive function (Bailey & Jones, 2019), whereas in other models the three core executive functions are used to control attention (Zelazo et al., 2016). In one prominent model, self-regulation is a subprocess of inhibition (Diamond, 2013), but in most models, executive functions are posited to be “core” or “foundational” cognitive processes upon which self-regulation, and higher-order processing such as planning, rely (Bailey & Jones, 2019; Inzlicht et al., 2021; Nigg, 2017). Whether termed “top-down regulation” or “executive functions” or both, the key is that these processes are conscious and deliberate. Such top-down regulation can target behavior (e.g., inhibiting the urge to fidget when asked to read aloud in class) or cognition (e.g., consciously enacting positive self-talk to manage negative thoughts). In some models, executive functions can exert “top-down” regulation on emotions (e.g., inhibiting the urge to cry when asked to read aloud in class), a phenomenon sometimes called “hot” executive functions (Cumming et al., 2020), in comparison to “cold” executive functioning related to cognition or behavior. However, in many models, “hot” executive functioning is instead called “bottom-up” regulation (Nigg, 2017).

In comparison to top-down regulation, bottom-up regulation is automatic, where a stimulus prompts the deployment of various non-conscious internal phenomena, such as innate responses, reflexes, habits, temperament, personality factors, and emotions (Zelazo et al., 2016). These internal phenomena can affect cognition and behavior in automatic ways, such as when a student reflexively clenches their jaw when asked to present an argument to the class. In this way, these automatic processes “regulate” cognition and behavior. In addition, the term “bottom-up” regulation also includes processing deliberately invoked to inhibit, amplify, moderate, or adjust the duration of internal phenomena such as emotions (Frenzel et al., 2024; Inzlicht et al., 2021). Blair (2016) has conceptualized the dynamic interaction of top-down and bottom-up regulatory processing in a “bidirectional” model, highlighting how automatic reactions, emotions, and other internal phenomena both affect and are affected by more coldly cognitive aspects of executive functioning and self-regulation.

Self-regulation capacity and skills develop over time via both maturation and other internal (e.g., practice) and external (e.g., education, family influences) acquisition processes (Blair, 2016). Most theories posit an initial undifferentiated self-regulation capacity that begins to separate into lower-level functions in early childhood, roughly aligning with the executive functions of working memory, inhibition, and cognitive flexibility (Bailey & Jones, 2019). With time and effort, people acquire higher-order skills that deploy those executive functions in more sophisticated ways, allowing for the regulation of cognition, emotion, behavior, and social interactions, typically manifesting in middle to late childhood. This development of self-regulatory sophistication and capacity continues into adulthood, when those skills consolidate into a more efficient and flexible regulatory system capable of managing multiple phenomena in the pursuit of desired goals. Both maturation and acquisition of self-regulatory capacity can be affected by contextual factors, with things like toxic stress and cold classroom environments impeding development, whereas more nurturing and autonomy-supportive environments can support and enhance self-regulatory capacities (Blair & Raver, 2015; Zelazo et al., 2016). As such, educational psychologists interested in how people self-regulate in the pursuit of learning goals would likely benefit from considering how it is intertwined with ways learners self-regulate to achieve the many other goals in their life (e.g., basic needs, desired relationships), as discussed in the broader self-regulation literature we have described here.


Self-Regulated Learning

Theories of SRL arise from both the information processing and social cognitive theoretical traditions, and generally converge on the idea that SRL is a complex process involving multiple phases that unfold dynamically based on learner characteristics and the situated task environment (Schunk & Greene, 2018). The earliest models of SRL were put forth in the 1980s and 1990s (Butler & Winne, 1995; Zimmerman, 1989) refined thereafter (Winne & Hadwin, 1998; Zimmerman, 2013) and contrasted by models that amplified focus on additional components (e.g., motivation by Pintrich [2000], emotion by Boekaerts [1996], and metacognitive knowledge and experience by Efklides [2011]). Decades of research followed, and despite some differences in models’ assumptions, granularity, and proportion of focus on particular process or phenomena, scholars have synthesized evidence to reveal five common features uniting models of SRL (Hadwin et al., 2011; Panadero, 2017). SRL is modeled as a (a) cyclical and loosely sequenced process unfolding within and across learning episodes, involving the (b) dynamic interplay between cognitive, metacognitive, motivational, and emotional components during learning, wherein, (c) conditions within the learner and the task environment as well as (d) situatedness in a context and social milieu lead to (e) variability in which components drive strategic action from one iteration to the next.

Manner of Proceeding: The SRL Cycle

Most models of SRL are characterized by: (a) an initial phase of preparatory activities when learners translate task perceptions into goals; (b) a performance phase when learners exert metacognitive control, select learning strategies or tactics to engage in the task, and conduct an ongoing process of metacognitive monitoring of progress toward learning goals; and (c) a reflective phase when learners compare products of engagement against learning goals to appraise goal progress. If products do not meet goals, the learner adapts by revising or adjusting task perceptions, goals and standards, choice and timing of strategic approaches, and internal and external task conditions. A learner’s SRL process can be understood by considering a task the learner is presented, the perceptions, knowledge, and motivation the learner brings to it, and the way they choose to engage. As an extension of our illustrative example, the reserved seventh grader who has been asked to make an argument in front of their peers has to construct this argument in ways that match their teacher’s expectations. The teacher may require the student to make a claim, provide supporting reasons and evidence, and then state and refute a counterclaim. The task is further defined by the student’s general disposition toward and preparedness to complete the assignment (i.e., a Task × Person interaction; Efklides, 2011). The student may be an experienced or novice arguer, feel confident about their abilities or not, and perceive the task to be valuable or not. These task features and the perceptions and beliefs they elicit, as well as the prior knowledge they activate, create a context in which the SRL process will unfold and invoke specific component processes.


Component Processes

Cognition

Cognitive processes are one driver of SRL and include the ongoing activation of prior knowledge and integration of new knowledge produced through the enactment of learning strategies and tactics (Winne & Hadwin, 1998). This ongoing cognitive process of knowledge activation, acquisition, and integration is thereafter operated upon by metacognitive processes; learners appraise their current knowledge state, compare it to a desired one, and plan to enact future cognitive processes accordingly. Whereas ample research has investigated the implications of cognitive strategies involving surface-level versus deeper processing, engaging in high quality and situationally appropriate strategy use is more strongly associated with learning and performance (Dinsmore, 2017).

Unfortunately, learners often have faulty mental models about how information is encoded, stored, and retrieved. This can lead to poor choices of strategies for managing their learning and memory (Bjork et al., 2013). Successful SRL involves developing declarative and procedural knowledge about evidence-based techniques for improving cognition (Dunlosky et al., 2013) as well as conditional knowledge about when and why those techniques are effective so they can be selected, applied, and adapted strategically and flexibly in response to task, progress, and context.


Metacognition

Metacognition is an overarching process involving the consideration of and response to cognitive, motivational, and emotional states, based on experience and knowledge (Efklides, 2011; Winne & Hadwin, 2008). Metacognitive processes feature prominently in all aspects of SRL (Efklides, 2011) as individuals plan, monitor, control, and evaluate their learning, then iteratively re-engage this cycle as the products of their learning process approach targeted standards. Metacognitive knowledge refers to knowledge, beliefs, and theories retrieved from memory including knowledge of cognitive functions, tasks, task situations encountered in the past that bear similarity to the current task, past performances, processes and strategies, and abilities. Metacognitive knowledge also includes knowledge about others who may be involved during task engagement, especially if the task is collaborative (Hadwin et al., 2018). In the preparatory phase of SRL, learners retrieve and activate prior knowledge related to the task and domain, the task situation, and the person/self (e.g., expertise, competencies, beliefs, feelings) to define the learning task, goals, and standards they aim to pursue (Winne & Hadwin, 2008). During regulation they draw on metacognitive skills to monitor, evaluate and strategically control their choices and actions while simultaneously building and reconstructing metacognitive knowledge through experience (Efklides, 2011).

Metacognitive monitoring, wherein learners compare current states with desired goals and standards, produces evaluative judgments that provide an impetus to sustain or adapt tactics used to manage behaviors, cognition, motivational beliefs and actions, as well as affect or emotions to optimize goal pursuit (see Frenzel et al., 2024). For example, our seventh grader must determine an internal standard for making an argument and monitor the quality of that argument as a product reflecting their understanding of the task and ability to meet its standards. If the current argument is self-evaluated as insufficient it may stimulate an additional strategy such as revisiting the source material. In contrast, when it meets internal standards, the student may move on to the next aspect of the task such as developing a rebuttal.


Affect

Learners approach academic tasks based on their perceptions of the task and the prior experiences that are activated when they consider its features. This activation can induce emotional responses to tasks they enjoy or dislike (e.g., science vs. math classes; Ben-Eliyahu & Linnenbrink-Garcia, 2015), and conscious efforts to self-regulate emotions to engage productively in learning (Ben-Eliyahu, 2019). Students experience a host of academic emotions (Frenzel et al., 2024; Pekrun et al., 2017) and these emotions play a dynamic role during independent and collaborative SRL task engagement (Harley et al., 2015; Järvenoja & Järvelä, 2005).

For example, once a learner chooses to engage in a task, they enact metacognitive processes that can result in metacognitive experiences including episodic judgments of learning, and feelings of knowing, difficulty, familiarity, or confidence, which can also be accompanied by affective experiences of interest, enjoyment, or disappointment (Efklides, 2011). Such experiences during task definition are theorized to dynamically influence future cognitive and metacognitive processing (Muis et al., 2018). For example, our seventh grader may need to regulate their emotional reaction to being selected to deliver an oral argument. Or, when the student reviews the source material and encounters a confusing section, they may encounter difficulty and therefore need to self-regulate their growing frustration, lest it influence their motivation to continue to engage in it (Efklides, 2011).


Motivation

Motivation is known to change over the course of a task as goal progress waxes or wanes. This is because individual and shared motivational states are conditions for, and products of, regulatory engagement (Bakhtiar & Hadwin, 2020; Winne & Hadwin, 2008). Unlike self-regulation of involuntary responses to their environment, learners may choose to engage in a learning task, and must possess sufficient motivation and volition to initiate and sustain this engagement until a learning goal is achieved. Pintrich (2000) focused on the prominence of students’ achievement goals as a driver of both their engagement in a learning task and the strategies they adopt to achieve their goal of mastery of content or performance at a particular standard. Achievement motivations further influence SRL through self-judgments of efficacy for the task (Zimmerman, 2013), efficacy to self-regulate (Usher, 2012), and expectancy for success as they interact with their perceptions of task value (Eccles & Wigfield, 2020).

Importantly, motivation to learn can be controlled or regulated by learners. Students who deploy strategies for regulating motivation: (a) more frequently use cognitive and metacognitive strategies (Kim et al., 2018), and (b) tend to successfully complete tasks (Ben-Eliyahu & Linnenbrink-Garcia, 2015). As a result, metacognitive awareness of motivation (i.e., metamotivation) has garnered recent theoretical and empirical attention (Miele & Scholer, 2018). In our example, the seventh grader may come into the task with low self-efficacy developed from earlier experiences with a similar task. When this student realizes this, they may self-regulate their efficacy by breaking the task down into more manageable goals.




Social Modes of Regulation in Learning

The emergence of socio-cultural perspectives in psychology has drawn attention to social interaction, shifting focus to the dynamic and socially situated nature of SRL that manifests as part of social practices (De Corte, 2012; Järvenoja et al., 2015; McCaslin, 2004). Over the last 25 years, social modes of regulation have become increasingly prominent in the literature, particularly as tools for understanding the regulation of behavior, cognition, motivation, and emotions in social contexts and situations including collaborative work, with social regulation predicting collaborative performance (Hadwin et al., 2018; Järvelä et al., 2018; Vauras et al., 2021). Social modes of regulation include socially shared regulation of learning, co-regulated learning, and SRL as enacted within groups, discussed previously.

Socially Shared Regulation of Learning

Socially shared regulation of learning (SSRL) refers to mutually enacted planning, task enactment, reflection, and adaptation among people as they deliberately and strategically work toward shared goals during learning activities. It involves multiple individuals mutually generating regulatory knowledge, beliefs, and behaviors that help the group progress toward a shared goal. Shared metacognitive processes (i.e., monitoring and evaluation) provide a foundation for the group to collectively negotiate and deploy strategic adaptations in thinking, motivational and emotional beliefs and experiences, and behaviors. The notion of shared regulation acknowledges that joint goals and standards may be informed by individual goals but do not necessarily replace them. Consistent with SRL, SSRL is socio-historically and contextually situated in beliefs and experiences that together inform joint task engagement and are changed as a result of collaboration. The difference is that in SSRL, as opposed to SRL, both individually and collectively generated experiences situate new and ongoing regulation of learning (Bakhtiar et al., 2018).


Co-Regulated Learning

Co-regulation is a dynamic and transitional process that temporarily supports, stimulates, or thwarts the emergence of individual (i.e., SRL) or shared (i.e., SSRL) regulation. Co-regulatory supports (i.e., stimulants) are timed and tailored to the regulatory needs of the “other”. There has been significant confusion in the field regarding the nature of co-regulation (Hadwin et al., 2018). Co-regulation is defined by a shift in regulatory processing initiated by a person or system that affects an individual or group (Hadwin et al., 2005). Therefore, a single act alone, such as a prompt or modeling of an SRL process, is not co-regulation unless it shapes the regulatory trajectory of an individual or group. Likewise, co-regulatory discussion between team members is not socially shared regulation unless mutual regulatory processes are fundamentally shaped by that discussion. A teacher might prompt regulation when the seventh grader in our earlier example gets stuck by reminding them to focus on one attainable goal during today’s class time, rather than the final oral presentation itself. It becomes co-regulation when the student leverages that prompt to re-engage with the goal and uses that to direct a strategic path forward, thereby exercising SRL. During a class discussion about the report, a classmate may ask “Why are we doing this?”, and it becomes co-regulation when it stimulates: (a) shared regulation in the form of reimagining or co-constructing a shared purpose or value for orally presenting an argument in a literature class, or (b) SRL when it changes individual perceptions about the task purpose (Bakhtiar & Hadwin, 2020). Peers, teachers, parents, instructional tools, social practices and beliefs may all create co-regulatory opportunities to stimulate or stifle self-regulatory processes (Hadwin et al., 2005; Miller & Hadwin, 2015). Co-regulation also generates affordances and constraints that shape potential for shared regulation, which is why co-regulatory prompts are often found to be embedded within shared regulation episodes (Grau & Whitebread, 2012).

Returning to the earlier example, imagine the anxious student enacts SRL by recognizing that collaborative work might help manage nerves about presenting and then opts for a group presentation over an individual one. The SRL that led to this strategic decision does not disappear when the group congregates to get started, rather it becomes one source of expertise informing the group. When the three students congregate to figure out how to get started, they each draw on independent experiences, thinking about this assignment as well as past presentations and group projects. As they brainstorm, one student observes disparate ideas among the group about how to proceed (“Should we include two pieces of evidence or three?”). To stimulate a more productive work session, another student suggests a strategy (“What if we start by trying to develop the grading rubric for this assignment?”). Those two prompts (i.e., observing disparate ideas and suggesting a strategy) stimulate collaborative discussion that leads to generating a more thorough understanding of the presentation task than any of them had before. The process of negotiating this new task understanding is socially shared regulation, where the student who observed disparate perspectives stimulated a shift in their collective strategic approach. The resulting new strategy (i.e., construct a rubric) led to clearer standards for monitoring their joint progress during teamwork, resulting in greater shared task understanding.



Contextually, Socially, and Historically Situated Perspectives on Self- and Shared-Regulation of Learning

Scholars of self- and shared regulation have begun examining the contextual and socio-historically situated nature of these phenomena (Järvenoja et al., 2015). This perspective acknowledges that learners enter new learning situations with rich personal and relational histories. These histories have been developed over time, are situated in interaction with prior tasks, experiences, and contexts, and combine with current task conditions and learner characteristics to shape self- and shared regulation practices (Hadwin et al., 2018). From this perspective, researchers have identified and explored the interrelations among component processes during iterations of the SRL cycle, including (a) how each regulatory action is contingent upon what came before it, (b) the dynamic relations that exist among regulatory processes, as well as (c) how regulation can systematically change over time and over experiences with collaborators (Ben-Eliyahu & Bernacki, 2015; Hadwin et al., 2011; Sobocinski et al., 2021). The contingent, dynamic, and temporal nature of regulation requires learning processes be understood within the social context of a learning task, and such consideration further benefits from the application of a situated perspective on how cognitive, metacognitive, motivational, and affective processes dynamically interact in the context, including the affordances provided and constraints imposed by the task itself.

Contingency

Information processing models of SRL emphasize that SRL events unfold in a logical contingency with one another. Winne and Hadwin (1998) described an IF-THEN-ELSE schema as a central contingency pattern in students’ metacognitive processing. The metacognitive monitoring and control processes follow this logical orientation and can be observed when individuals manage tactics for learning. Learners periodically make judgments of learning by appraising the state of the knowledge they have produced using a certain strategy against task standards they hold. IF appraisals indicate progress, THEN a positive judgment of learning will often fuel continued use of the strategy. If instead they determine a strategy is not advancing knowledge or goal progress, a negative judgment of learning may stimulate (ELSE) adaptation to a different strategy that may be more productive for learning (Binbasaran Tuysuzoglu & Greene, 2015; Raković et al., 2022). Returning to the example of our seventh-grade student, IF searching for information about the topic online does not produce relevant information for the argument, THEN the student may determine the search strategy is ineffective and seek help from a parent, teacher, or a librarian (ELSE). In terms of SSRL, if multiple students all struggle to find relevant resources, the teacher may work with the class to develop better search strategies and resources (Hadwin et al., 2018).


Dynamic Relations

The contingency perspective on SRL can be represented by a tree-shaped process where an individual will follow a logical progression of branches down a path of IFs and subsequent THENs and ELSEs. However, it is also the case that individual events reflecting one SRL process (e.g., our hypothetical student’s metacognitive judgment that they are not finding relevant sources for their argument) can influence another (e.g., help seeking strategies) reciprocally. These types of dynamic relationships can be represented as cross-lagged paths between SRL processes over time (e.g., Bernacki et al., 2015). In their more recent conceptualizations of dynamic and cyclical processes, researchers have focused attention on the differing grain sizes at which specific self-regulatory processes occur and can be observed (e.g., from specific processes and metacognitive experiences to long-term plans and goals; Ben-Eliyahu & Bernacki, 2015) and the relative invisibility of phases of the SRL cycle during authentic learning (Järvelä et al., 2019), which each impose challenges on research investigating these dynamic relations among SRL processes. Such challenges amplify when considering how individuals interact with one another when regulating as a system, potentially requiring qualitative investigations to capture these dynamic relations (Hadwin et al., 2019).

The dynamic interplay between social modes of regulation has become an important area of research. For example, the complex interdependence of SRL, CoRL, and SSRL in successful collaboration has been a focus in research areas such as computer-supported collaborative learning (Bakhtiar & Hadwin, 2020; Malmberg et al., 2017; Zheng et al., 2019). Planning challenges such as negotiating task perceptions and shared goals have been found to have a profound effect on regulation and collaborative performance (Bakhtiar et al., 2018; Hadwin et al., 2018). Furthermore, metacognitive monitoring, evaluation, and planning have been associated with positive socio-emotional interactions and meaningful collaborative progress (Isohätälä et al., 2020; Kim & Lim, 2018; Malmberg et al., 2017). Emerging evidence suggests planning is more problematic when groups do not receive support to develop metacognitive awareness of differences in planning perceptions. For those groups, higher levels of planning challenges are associated with higher levels of challenge during the task, when checking progress, and in group work in general (Hadwin et al., 2018), illustrating dynamic relations among tasks, individuals, and regulatory processing.


Temporal Structure

SRL processing can also be observed and modeled temporally, for example, capturing all of our students’ regulatory activity from being assigned the oral argument to the day of the presentation. Researchers would note the student’s progress over time across a theorized set of phases of goal setting, planning, enacting strategies to achieve the goal, and appraising whether the goal has been met, with adaptations to goals or strategy use to achieve that goal (Engelmann & Bannert, 2021). For example, researchers may notice the student referring to the assignment first to determine what they must do, selecting a specific requirement like finding evidence for the claim as a subgoal, and then enacting consecutive activities to develop and rebut a counterargument. This temporally unfolding set of events constitutes a single SRL cycle, and if a student deems their first round of engagement insufficient in achieving the goal, they may undertake a second cycle after they adapt their approach.

The temporality of SRL practices has also been studied in relation to challenges or triggers that signal the need for self-, co-, or shared regulation. For example, research about socio-emotional interactions in collaboration has revealed the importance of individual and group-level emotions and emotion regulation for subsequently developing a productive collaborative climate (Bakhtiar et al., 2018; Mänty et al., 2020) as well the types of group-level emotion regulation strategies (e.g., increasing awareness, encouragement, social reinforcement, and task structuring) that are triggered in response to challenging situations encountered during collaboration (Järvenoja et al., 2019). Temporally aligning multiple data sources including physiological metrics, facial recognition (Haataja et al., 2018) and dynamic situated self-reports (Hadwin et al., 2018) has been essential for advancing understandings of how regulatory practices for groups and individuals interact, change, and affect one another over time, as well as how they can be promoted and supported.



Promoting and Supporting Regulation in Education

Conceptualizations of self- and shared regulation in education, as well as how such regulation develops and unfolds, have informed efforts to help learners acquire the regulatory knowledge, skills, and dispositions necessary for success both in educational environments and beyond (i.e., life-long learning; Schunk & Greene, 2018). The literature on promoting and supporting regulation in education can be grouped into four categories: conceptualizations of teachers’ dual role as both users and instructors of self-regulation, methods for creating supportive classroom climates, methods for teaching and promoting student regulation, and methods of using technology to deliver regulation instruction and support.

Teachers as Self-Regulated Learners and Teachers

Teachers play a critical role in teaching, modeling, supporting, and promoting self-regulation in education (Perry et al., 2018). To fulfill this role, teachers must be able to enact self-regulation themselves, as well as be able to teach self-regulation to others (i.e., teachers’ dual nature of SRL; Kramarski & Heaysman, 2021). During forethought, teachers must enact SRL to develop and plan out lessons that both educate and motivate. During performance of the lesson plan, teachers must monitor and control the efficacy of the lesson plan as well as their own reactions to students, tailoring both to students’ needs. Using self-reflection after the lesson, teachers must make accurate attributions for successes and failures, as well as adapt the lesson plan for future use. Research and interventions designed to help teachers acquire and use self-regulation abilities are still developing but have shown promise, particularly when carefully constructed to prompt metacognitive reflection (Kramarski & Michalsky, 2009; Pekrun, 2021). Such efforts would be more scalable if formal educational institutions were to adopt self-regulation as an explicit, rather than hidden curricular standard or outcome in teacher training programs (White & DiBenedetto, 2018). Importantly, teachers who develop regulatory knowledge, skills, and dispositions are also better positioned to help their students acquire them through the creation of positive classroom contexts as well as via explicit and implicit instruction (Dignath & Büttner, 2008).


Creating Supportive Classroom Climates

Much of the literature on creating classroom environments that support the internalization and enactment of self-regulation in education aligns with broader literature on supportive caregiver and parental environments (Murray et al., 2019). Students of any age are more likely to learn and use self-regulation knowledge, skills, and dispositions when they feel that teachers are organized, warm, and responsive to their needs (Lauermann & Butler, 2021). Teachers can achieve this by promoting classroom climates with a mastery goal structure where students are encouraged to focus on learning for its own sake and measure their progress against themselves versus others (Meece et al., 2006). Teachers can give students legitimate opportunities to make choices about learning processes, activities, and level of challenge, which contribute to a sense of autonomy (Ryan & Deci, 2016). They can promote collaboration to facilitate instrumental support from peers, as well as teachers (Perry et al., 2018). They can provide non-threatening forms of self-evaluation and formative feedback, so students have opportunities to make mistakes and learn from them (Perry, 2013). The larger school environment can also serve as another level of support for self-regulation when it is also designed to promote warmth, support, and autonomy (Murray et al., 2019).

Similarly, supportive collaborative environments are needed to promote productive regulation, internalization, and enactment. Bakhtiar et al. (2018) found that positive socio-emotional climates for collaboration are more likely to occur when (a) individuals came to the task prepared with mastery of prerequisite domain knowledge, awareness of task requirements, and strategies for tackling potential challenges the group might confront and (b) preliminary planning interactions were dominated by positive interactions and supportive discussion. Together, these conditions set the stage for negotiating shared strategies for responding to challenges and increase the likelihood of positive and supportive socio-emotional interactions.


Teaching and Promoting Regulation

Evidence indicates that successful self-regulation instruction in the classroom includes a combination of explicit instruction of strategies, implicit modeling of effective metacognitive processing, and scaffolded support across cognitive, motivational, and affective dimensions to help students manage the challenges associated with internalizing these knowledge, skills, and dispositions (Kistner et al., 2010). Systematic reviews and meta-analyses catalog the success of explicit SRL instruction and training programs in elementary, middle, and high schools (Dignath & Büttner, 2008; Dignath et al., 2008), at universities (Theobald, 2021), as well as in professional schools and workplace training (Brydges et al., 2015; Sitzmann & Ely, 2011). Across these syntheses, these programs generally achieve an average of a medium effect on a host of learning outcomes, including self-reports of motivation and self-regulatory skillfulness, desirable learning behaviors, and performance gains on tasks during or immediately after a training, as well as longer-term outcomes such as later academic achievement.

Hattie and Donoghue (2016) argued that successful SRL instruction develops a learner’s will to learn, their skills for doing so, and induces a thrill that sustains their engagement in learning processes. They recommended that training designs include a continuum of activities so learners can acquire and consolidate knowledge, and then prepare to transfer it to new settings. Evidence indicates that all learners benefit from instruction on the acquisition and use of high-impact learning strategies, such as self-testing and retrieval practice (Dunlosky et al., 2013). Findings across educational levels suggest primary school students benefit from greater focus on direct instruction of optimal cognitive and metacognitive strategies (e.g., spacing practice) coupled with encouragement and motivational supports (Dignath & Büttner, 2008), whereas secondary and postsecondary students gain more from elaboration of metacognitive strategies, particularly development of metacognitive reflection skills and conditional knowledge (Theobald, 2021). Those who have entered the workforce benefit less from training on planning, monitoring, and help seeking, and more from a focus on goal setting, persistence, and effort (Sitzmann & Ely, 2011). Finally, some intervention approaches have adopted a domain-specific approach and center instruction on cognitive and metacognitive processes relevant to domains like science (Zepeda et al., 2015), whereas others train students to identify salient cognitive strategies based on task features, and metacognitively monitor their use (Bernacki et al., 2020a).


Using Technology to Instruct and Promote Regulation

It can be challenging for teachers to find sufficient time and resources to directly instruct adaptive regulatory practices for all students (White & DiBenedetto, 2018). Therefore, researchers have investigated using technology platforms to prompt and support SRL processes using intelligent agents (Azevedo et al., 2022), simulations (Brydges et al., 2015), and digital technologies (Zheng, 2016), achieving small to medium-sized effects. For example, digital reading and studying platforms like nStudy (Winne & Hadwin, 2013) operate as add-ons to web browsers and enable students to use annotation and tagging tools to focus attention and apply annotations to text for future study sessions. Researchers and designers can scaffold SRL during this common studying behavior (Karpicke et al., 2009) by framing students’ annotation with a set of tags that promote productive forms of judgment during study (e.g., importance for a future examination or for understanding; Zhou & Winne, 2012). In mathematics, intelligent tutoring systems have been designed to signal the learning objectives involved in math problems to be solved, students’ progress toward mastery of them, and timely opportunities to seek help on problem steps (Koedinger & Corbett, 2006). In science, simulations and games can facilitate inquiry and organization of knowledge (Taub & Azevedo, 2018). Some academic e-text publishers have attempted to include digital scaffolds such as annotation tools, hints and progress monitoring in problem solving platforms, SRL skill training in online learning environments (e.g., LearnSmart; McGraw-Hill, 2020).

There is growing promise in using technology to deliver direct SRL instruction in scalable and effective ways. For example, studies by Bernacki et al. (2020a, 2021) demonstrated that embedding a brief digital training that introduced cognitive strategies and metacognitive processes into a science or math course’s learning management system increased desirable behaviors and improved examination performance. These computer-based training programs provide evidence that SRL training can be scaled to train learners independently, relatively quickly, and at a time of their choosing; they can also be adaptively deployed when students’ digital learning behaviors reflect a pattern common to students who earn poor outcomes (Bernacki et al., 2020b; Cogliano et al., 2022). Further, computer-supported collaborative learning technologies can be implemented to: (a) guide or script effective planning processes and discussions during collaboration, and (b) stimulate shared planning awareness by visually displaying individual and collective planning perceptions (Hadwin et al., 2018). Such technologies support social modes of regulation by promoting proactive planning, shared task perceptions, and adoption of appropriate strategies for ameliorating challenges encountered over the course of collaboration. Meta-analyses confirm that digital supports for self-regulation during learning often succeed in improving learning and performance (e.g., SRL; Theobald, 2021). However, the range in effectiveness highlights the importance of tailoring learning supports to developmental age (Dignath & Büttner, 2008; Dignath et al., 2008) and competencies without adding complexity or cognitive load.



Future Directions for Research on Self-Regulation

Furthering Conceptual Alignment and Clarity

The differences in self-regulation terminology outlined at the beginning and throughout this chapter all point to an underlying, more pressing research question: What is the proper scope and conceptualization of foundational and more advanced regulatory processing? This research question outlines a vast problem space defined by numerous dimensions. One dimension involves how to best conceptualize self-regulation vis-à-vis executive functions and other phenomena: do they differ at all and if so, how are they related? Another dimension is developmental in nature: which regulatory capabilities appear first and how does the order of their emergence relate to both maturational and environmental factors? Are executive functions truly foundational to other forms of self-regulation (Diamond, 2013)? What is the role of temperament and affective regulation in the development of other forms of regulation?

Another dimension in the problem space concerns whether there is a common set of cognitive and metacognitive processes (e.g., planning, monitoring, controlling, and evaluating) that are enacted across all regulatory targets or if models should differentiate between processes used to regulate cognition versus those to regulate motivation or volition. Finally, rather than positioning self- and social modes of regulation in opposition, should learning spaces be conceptualized as sites where multiple modes of regulation co-exist and dynamically work together (Hadwin et al., 2018)? Additional effort toward understanding and clarifying these dimensions of the regulation problem space would likely lead to clearer and more differentiated definitions of phenomena such as self-regulation, SRL, metacognition, executive functions, motivation, and volition. In turn, a better understanding of how those phenomena influence one another would assist with identifying malleable factors and lead to better informed speculation as to how changes in one phenomenon might affect others.


Improving Targeted Self-Regulation Interventions

Despite ample evidence that classroom experiences and interventions designed to instruct and support self-regulation can improve academic performance, more scholarship is needed to tailor and improve the efficacy of intervention work, particularly for students who are struggling to realize their academic potential. Across the spectrum of self-regulatory phenomena, executive functioning interventions have not led to the kinds of transfer effects on academic performance that have been found with self-regulation or SRL interventions (Hofmann & Förster, 2019). More research is needed to determine whether executive functions are largely immutable or if interventions targeting their development are differentially effective depending upon levels of baseline functioning, intervention components, or other contextual factors. Likewise, more research is needed regarding whether and how the active ingredients in self-regulation interventions differ across learners’ developmental levels (Murray et al., 2019) and other individual characteristics (Kuo et al., 2021).

Ample evidence suggests students benefit most when SRL interventions are delivered in context, when needed (Hattie & Donoghue, 2016). What is less clear is: (a) What factors signal the need for educators to insert explicit or implicit self-regulatory instruction and modeling into disciplinary education activities?; and (b) How can educators diagnose who will benefit most from self-regulatory instruction and support? Non-intrusive trace data collection and analysis techniques show promise as ways of identifying and diagnosing student needs at scale (Bernacki, 2018). As researchers and administers develop ways to collect these data in timely and cost-effective fashion (e.g., Cogliano et al., 2022) educators can align and deliver digital interventions that can help struggling learners at the scale of university instruction. Finally, as educators know well, the social nature of learning requires developing and leveraging self-, co-, and shared-regulatory competencies appropriate for the task situation (Hadwin et al., 2018). Techniques for identifying and addressing individual student self-regulatory needs must be buttressed with research on engaging in similar efforts for groups of students.


Multiple Methods of Capturing Self-Regulation

The measurement of self-regulation has evolved from an early, dominant focus on learner self-report instruments (Pintrich et al., 1993) and researchers’ visual observations to a more multifaceted set of tools ranging from verbalizations of SRL (Greene et al., 2018), to automated gathering of digital traces of SRL (Bernacki, 2018), to physiological measures like eye-tracking, facial affect detection, and haptic sensors that enable examination of attentional and affective processes (Harley et al., 2015). Each of these methods have their affordances and their limitations (Winne & Perry, 2000; Wolters & Won, 2018), suggesting that the strongest inferences about regulation will come from using multiple measurement methods and tools. Such multimodal studies present an opportunity to address a pressing question: How can theoretical models of self-regulation be refined through empirical observation of multiple learning processes, and what analytical methods must be brought to bear on such data? In multimodal research designs, investigators select the focal regulatory processes they wish to investigate, consider the time span at which those phenomena are best observed, and select a measure that is best suited to capture evidence of the phenomenon. This selection process is necessary because (a) regulation comprises multiple channels of cognitive, affective, metacognitive, and motivational processes that could be modeled (Azevedo et al., 2022), (b) measures must be flexible and comprehensive enough to capture the fine-grained events that unfold during learning as well as the ways person- and task-level factors and events interact to shape one another and learning outcomes, and (c) all learning is situated in a particular task context that provides affordances and constraints, and must be observed as an unfolding cascade of events that occur at specific times, in sequence, and in the context of events that precede them to fully capture their relations (Ben-Eliyahu & Bernacki, 2015).

Such complexity often requires multiple tools, targeted at different phenomena at different levels of granularity, producing multiple streams of data about regulation. These different streams of data need to be aligned temporally, and the differences in the timespans of events across channels of data need to be acknowledged and reconciled so that events can be observed as they happen in sequence, or in the context of superordinate events (Azevedo et al., 2018). Once event data are reconciled, they must be further understood in the context of the more enduring features of learners such as motivation and prior knowledge, which are theorized to moderate the way one self-regulates, and the way SRL processes affect others. Finally, different streams of aligned data can be used to cross-validate one another, enhancing confidence in the inferences drawn from them (Fan et al., 2022).

Multimodal data studies have great promise; for example, they have been useful for identifying and understanding trigger events wherein regulatory responses are likely to occur (Haataja et al., 2018). Malmberg et al. (2019) identified moments of physiological arousal and physiological synchrony among group members during a collaborative examination. When physiological data were combined with video data analyzed for metacognitive monitoring events, findings revealed that monitoring events were correlated with physiological arousal and that physiological synchrony occurred when groups experienced difficulty. Such studies, spanning multiple phenomena and levels of granularity, can shed new light on when, why, and how learners regulate. Returning to our illustrative example, the seventh grader’s information seeking behavior (via digital traces) and reading (via eye tracking) could be observed as a function of their current affective state (using facial analyses) and level of arousal (using pupil dilation). The alignment of these cognitive and metacognitive processes during affective states of confusion or frustration could then refine theoretical models of the way affect moderates the development of shared task perceptions and SRL processes during class discussion about the task purpose.



Conclusion

In today’s global economy, competencies for self- and social modes of regulation are becoming increasingly valued and recognized as essential in school and the workplace (World Economic Forum, 2016). The ability to strategically adapt to new situations, flexibly use and develop strategies for productively working in teams, and for leveraging technologies to optimize distributed learning and teamwork have never been more critical. The demand for self-regulation is coupled with rapid technical, computational, and conceptual advancements that will undoubtedly drive instructional and empirical innovations in the foreseeable future. Throughout this chapter we have acknowledged that self-regulation is a complex phenomenon involving people, behaviors, and environments working together in triadic synchrony. This chapter briefly introduced broad theoretical orientations to regulation focusing on the common goal of understanding how individuals learn and interact in formal and informal learning contexts. The contextually, socially, and historically situated nature of SRL was discussed and extended beyond SRL to include social modes of regulation (e.g., co-regulation and shared regulation). Research on promoting and supporting regulation in education was introduced and the chapter concluded by identifying three broad directions for future research.

SRL competencies may develop naturally for some learners in some contexts, but much of the research presented in this chapter emphasizes the critical importance of accounting for individual differences, refining and personalizing instructional practices, tools, technologies, and optimizing contexts for self- and social modes of regulating learning and performance. Understanding trajectories of regulatory competencies over time may reveal appropriate instructional targets for individuals with different regulatory competencies or engagement profiles. It is incumbent on researchers and educators to leverage opportunities afforded by artificial intelligence, learning analytics, and multimodal data sources to foster the kind of human agency, intent, and metacognitive awareness that are the hallmarks of self-regulation. This will require careful balancing and appraisal of whether people, not just systems, are regulating behaviors, cognition, motivation and socio-emotional experiences in ways that advance their attainment of goals. These new advancements offer exciting potential to streamline and automatize the assessment of self-regulatory competencies and the identification of behavioral, cognitive, metacognitive, motivational and socio-emotional targets for instructional support.
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Federal data shows that students from culturally and linguistically minoritized groups have been historically excluded from gifted identification and programming (Marland, 1972; U.S. Department of Education Office for Civil Rights, 2016). Despite demographic disparities, exceptionality or giftedness exists in all racial, ethnic, cultural, gender, and socioeconomic groups (Ford & Moore, 2013). However, minoritized students face systemic barriers, which have consistently hindered equitable access to gifted programs. This chapter focuses on exceptionality, specifically giftedness, in African American, Latinx, and emergent bilingual students (EB; commonly referred to as English language learners) due to the breadth and depth of existing literature on these populations relative to other minoritized groups. This chapter also utilizes Critical Race Theory (CRT) as a framework to understand why these groups have historically been and continue to be excluded from gifted education. Systemic factors such as enrollment in low-resourced and overcrowded schools, tracking, school discipline, and criminalization of minoritized youth create educational inequities. Additionally, racism, narrow views of giftedness, linguistic discrimination, and the instruments and processes used to identify exceptionalities disproportionately impact African American, Latinx, and EB students (Dancy, 2014; Ford, 2014; Skiba et al., 2011). These factors often preclude minoritized students from being referred, identified, and placed in gifted programs.

Low perceptions of African American, Latinx, and EB students’ abilities may lead educators to lack concern about these disparities. However, because these students continue to experience underachievement, report racist and discriminatory educational experiences, drop out at high rates, and attend college at low rates (Irwin et al., 2022; Vega et al., 2015a), educators must intervene to advance students’ educational success. Minoritized youth deserve equitable access to gifted education and positive educational experiences. This chapter begins with a discussion of how giftedness has been defined. The chapter then reviews disparities in gifted education, analyzes said disparities using CRT, examines the unique experiences of gifted African American, Latinx, and EB students, and concludes with a discussion of approaches and recommendations to advance minoritized students’ access and success.

Defining Giftedness/Exceptionality

Federal Definition

The Gifted and Talented Children’s Education Assistance Act (1969; P.L. 91-320, Section 806, Elementary and Secondary Education Act [ESEA]) initiated a study to assess gifted education and provide recommendations to better support gifted students. The Marland report (1972), the product of this study, is a seminal piece in the field of gifted education known for establishing the first federal definition of giftedness. It also outlined the necessary characteristics of gifted programs and offered recommendations to the U.S. Office of Education to meet the unique educational needs of gifted students. The Marland report (1972) provided the following definition of giftedness:


Gifted and talented children are those identified by professionally qualified persons who by virtue of outstanding abilities, are capable of high performance. These are children who require differentiated educational programs and/or services beyond those normally provided by the regular school program in order to realize their contribution to self and society.

Children capable of high performance include those with demonstrated achievement and/or potential ability in any of the following areas, singly or in combination:


	general intellectual ability


	specific academic aptitude


	creative or productive thinking


	leadership ability


	visual and performing arts


	psychomotor ability.




(p. 8)



The report also indicated that by following the above identification criteria, a minimum of 3% to 5% of the student population would be identified as gifted. It detailed findings and recommendations to aid the U.S. Office of Education to prioritize the needs of gifted students. Findings showed students from minoritized groups were not being served in gifted programs and overall, programs only served a small percentage of students. The results also highlighted how differentiated programming for gifted students was not a priority at federal, state, and local levels, and resources were not allocated to serve gifted students despite legislation in 21 states. Finally, the report specified the need for specialized services for gifted students to realize their potential.

The current federal definition of gifted and talented in the Elementary and Secondary Education Act (ESEA) remains like the definition from the Marland report (1972). It states:


Students, children, or youth who give evidence of high achievement capability in areas such as intellectual, creative, artistic, or leadership capacity, or in specific academic fields, and who need services or activities not ordinarily provided by the school in order to fully develop those capabilities.

[Title IX, Part A, Definition 22. (2002)]



Despite a federal definition, state and local education agencies often have different definitions of giftedness, which impacts access. Additionally, there is no federal oversight or accountability such as with special education, so more than 50 years since the Marland report, identification, exclusion, and funding issues persist.



Funding for Gifted Programs

Jolly and Robins (2016) revisited the Marland report 44 years later to assess how far support for gifted education has come; they found funding varied significantly over the last four decades, and in some years, no federal funding was provided at all. In 1987, 15 years after the Marland report, the federal government funded the Jacob K. Javits Gifted and Talented Students Education Act (The Javits Act), which serves two major functions: (1) funds the National Research Center on Gifted Education, and (2) provides grant monies to serve students traditionally under-represented in gifted programs (e.g., students with disabilities, EB students; Stephens, 2020). However, notwithstanding a federal definition of giftedness, a federal mandate for gifted education or a requirement to identify gifted students or provide gifted services does not exist, and federal funding to support gifted programming remains limited and narrow in scope (e.g., Javits Act).

Thus, while some states have mandates to identify and provide gifted services, funding is not always available to support these processes. The result is varying definitions of giftedness and identification processes, and differential program quality and offerings within and across states (Ford, 1998). Therefore, how students are identified and served may vary by state, district, and school depending on the legislative practices of each state. Students considered gifted in one school system may not be identified as such in another school district within the same state or other states (Hertzog, 2009); therefore, consistency in identification and eligibility practices and policies is needed to ensure equitable access to gifted education. A closer look at state mandates shows that 15 states have a gifted mandate and receive funding, though it is not clear whether funding is full or partial; 7 states define giftedness but do not have a mandate for identification or programming and do not receive funding; 5 states have no mandate and no funding; and 22 states and the District of Columbia do not have a mandate for gifted programs and/or do not have funding. Data were unavailable for one state (National Association for Gifted Children, n.d.). Though a federal definition of gifted and talented students is beneficial, without federal funding and oversight, inequities remain pervasive. Mandates at the state level are also marred by limited or no funding, which contributes to the preservation of gifted education as exclusive to primarily white students, a finding substantiated 50 years prior in the Marland report (1972).


Demographics of Gifted Students

The National Association for Gifted Children (2019) provides an inclusive definition of giftedness to emphasize that gifted students “come from all racial, ethnic, and cultural populations, as well as all economic strata” (p. 1). Yet, students from minoritized backgrounds have historically been and continue to be excluded from gifted programs (Peters, 2022; Peters et al., 2019). The most recent data from the National Center for Education Statistics (2022) indicates that in the 2017–2018 school year, the total percentage of students enrolled in gifted programs in the United States was 6.6%. When examining the data by racial/ethnic group, 12.6% of Asian, 8.1% of White, 7.2% of Multiracial, 4.9% of American Indian/Alaska Native, 4.5% of Latinx, 3.7% of Pacific Islander, and 3.6% of African American students were enrolled in gifted programs. While 1.5% of EB students were enrolled in gifted and talented programs in the 2017–2018 school year (Office of English Language Acquisition, 2021). These data raise many questions about why students from minoritized backgrounds are not enrolled in gifted programs at rates comparable to the national average while other groups exceed that average. CRT, discussed next, provides an important framework to understand minoritized students’ exclusion.


Theoretical Framework

In theory, education should level the playing field for all students to achieve success and have similar opportunities (Montoya et al., 2016). In reality, significant opportunity disparities exist that create challenges in the educational trajectory of minoritized youth. Race and ethnicity continue to determine inequity in society and the public school system (Ladson-Billings & Tate, 1995). Ladson-Billings and Tate (1995) applied CRT, developed and used by legal scholars (e.g., Derrick Bell, Kimberlé Crenshaw, Richard Delgado), to education because of limited theorizing of how race interacts with educational outcomes. Given the persistent racial and ethnic disparities in gifted education, CRT provides an important lens to examine how and why they occur. The six tenets of CRT are: (1) permanence of racism, (2) whiteness as property, (3) counter-storytelling, (4) interest convergence, (5) critiques of liberalism, and (6) intersectionality (Capper, 2015; DeCuir-Gunby, 2024; Ladson-Billings & Tate, 1995).

Interestingly, CRT has not been broadly applied to situate injustices in gifted education, though each tenet aligns with its widespread disparities. The permanence of racism indicates racism is not an isolated act but rather is deeply rooted in the fabric of American society (Ladson-Billings & Tate, 1995). While individual racist acts can and do occur, systemic racism drives injustices that disproportionately impact minoritized groups such as in gifted education. It is necessary for educators to not only acknowledge racism and its permanence but also actively engage in solutions to address harmful policies and practices (e.g., identification practices, measures used) that disadvantage minoritized gifted students.

The second tenet, whiteness as property, claims rights in school and schooling policies and practices serve to benefit and provide access to white people (Dixson & Rousseau Anderson, 2018; Ladson-Billings & Tate, 1995). Historically, property rights (e.g., slave ownership, appropriating land from Native Americans) have been more important than civil rights; they reap benefits for white people and afford them the right to exclude others (Ladson-Billings & Tate, 1995). Exclusion operates in schools generally, as school segregation persists, and in gifted education, as entrée to this advanced educational curriculum is the property of whites. Methods used to identify giftedness have historically excluded and continue to exclude minoritized students by design and perpetuate giftedness as a space for white students only (Yohannan et al., 2021). Additionally, this property right operates to send racialized messages to minoritized students about their worth due to constant exclusion from rigorous curricular experiences such as gifted education (Howard, 2018; Novak, 2022).

Counter-storytelling serves to respond to dominant narratives that position minoritized children as inferior and devalue education. It provides a means for minoritized youth to share their educational experiences and critique narratives that perpetuate racialized stereotypes (DeCuir & Dixson, 2004; Delgado, 1989). Gifted minoritized youth report feelings of discrimination, isolation, and internalizing symptoms (McGee, 2013; Mueller & Haines, 2012), which speaks to their humanity in a system that often denies it. Their stories are important and must be heard to ensure action is taken to enable opportunities to meet their potential.

Interest convergence refers to racial equity being achieved only when it stands to benefit white people (Capper, 2015; Dixson & Rousseau Anderson, 2018). Scholars have highlighted the Brown v. Board of Education ruling as an example of interest convergence because, to this day, schools remain segregated and those with primarily minoritized students remain under-resourced (Capper, 2015; Ladson-Billings & Tate, 1995). Moreover, interest convergence is evidenced by existing disparities where advanced curricular options (e.g., gifted) are primarily for white students while minoritized students are overrepresented in special education or tracked into less rigorous courses (Office for Civil Rights, 2016). It seems that to achieve racial equity in gifted education, interest convergence would emerge in the face of increased benefits for white children, such as increased school funding and resources.

The fifth tenet, critiques of liberalism, addresses the idea that one does not see race (or other differences) or think race matters, and as a result does not understand how policies impact students differently based on their identity (Capper, 2015). Race must be contextualized in history to understand how systems produce racial inequities and not acknowledging race results in racial advantages (Carbado, 2011; Dixson & Rousseau Anderson, 2018). Moreover, this tenet is steeped in the notion that the passage of civil rights legislation eliminated racial inequities and racism, so we do not have to consider race anymore. In gifted education, critiques of liberalism allow educators to ignore racial disparities while the system advantages white students. Further, historically minoritized students have largely been excluded from gifted programs based on the use of intelligence tests to segregate students (Mansfield, 2016), narrow definitions of giftedness, and biased policies and procedures for identification. Thus, if racial disparities are acknowledged, race-conscious approaches must be utilized to disrupt this system of advantage (Carbado, 2011).

The final tenet, intersectionality, speaks to the interaction between race and other identities such as gender, linguistic background, socioeconomic status, and sexual orientation and resulting in differential treatment (Crenshaw, 1989; Dixson & Rousseau Anderson, 2018). For example, the treatment and experiences of African American and Latinx boys and girls and EB students are mediated by their race, ethnicity, gender, and language proficiency. More specifically, African American and Latinx boys and girls and EB students encounter issues such as racism, sexism, and ableism throughout their schooling experiences. Their unique differences and experiences are addressed in subsequent sections. In this chapter, all tenets are applied and addressed where applicable.


Policies and Procedures for Gifted Identification

McClain and Pfeiffer (2012) interviewed state-gifted coordinators to learn more about policies and procedures specific to gifted identification by state. Findings indicated that the categories used to identify giftedness varied across states: 45 used intelligence, 39 included high achievement, 27 included creativity, 15 included leadership, and 3 included motivation. The two most widely required identification methods for giftedness included intelligence tests (16 states) and achievement tests (17 states). To a lesser degree, states required the following methods: nomination (13), creativity (9), teacher rating scale (9), performance (8), and behavior checklist (7).

As it relates to identification procedures, 54% of all states endorsed the selection of gifted students using a multiple cutoff or averaging approach; 14% endorsed a single cutoff: flexible model; no state required a single cutoff model; and 32% of states indicated that they do not require, recommend, or adhere to any one specific decision-making model. A multiple cutoff model requires scores above a cutoff score on two or more measures (e.g., 95th percentile on intelligence test and 85th percentile on a performance measure). The averaging approach, like the multiple cutoff model, uses the average of student scores on multiple measures to determine giftedness. The single cutoff model requires a single score to identify eligibility for gifted identification programming (e.g., score of 135 on intelligence test). The single cutoff: flexible criterion model, differs from the single cutoff model, in that it relies on one measure, but there is also flexibility in selecting a measure and deciding on a criterion from two or more options (e.g., 95th percentile on performance measure or two standard deviations above the mean on achievement test).

Although most states do not require a specific test or cut scores for gifted eligibility, 18 states specify cutoff scores on IQ tests, 15 of the 18 states specify achievement test cut scores, and 10 of the 18 states specify cut scores in one or more specific domains (e.g., creativity, motivation, or leadership). Finally, for culturally and linguistically minoritized youth, 26 states mandate policies for identifying them, yet it is unknown what assessment and/or procedures are used to identify these students (McClain & Pfeiffer, 2012).

Implications for Minoritized Students

The use of practices and policies that systematically exclude minoritized students from gifted education underscores the permanence of racism and whiteness as property. These practices and policies, specifically those that rely on standardized test scores, are deeply engrained in the public education system to disadvantage minoritized students. Also, gifted education serves as an almost exclusive right for white students to utilize through biased identification practices and policies. The absence of a federal mandate and funding for gifted education creates ambiguity regarding how minoritized populations are identified and supported in gifted programs (Shaunessy-Dedrick & Lazarou, 2020). The benefits of participation in gifted education and advanced placement (AP) courses show positive correlations with college readiness and success (Rose, 2013). AP courses are college preparation courses that can provide college credits by examination; minoritized students experience gatekeeping to AP course enrollment like that of gifted education. Also, long-term benefits for students who enter gifted programs early in their schooling and remain throughout their schooling include positive relationships and increased access to opportunities (Grantham, 2004). While some states have implemented practices and policies to increase the identification of minoritized students, it begs the question if interest convergence is at play, specifically, what, then, are the added benefits for white students if increasing the identification and enrollment of gifted minoritized youth, such as access to more funding and resources.

It is important to note that access to gifted programs does not equal inclusion. Gifted students from minoritized backgrounds may be subjected to stereotypical and deficit views and low expectations from their peers and teachers which can lead to feelings of self-doubt, anxiety, isolation, and pressure to succeed (McGee, 2013; Mueller & Haines, 2012). Minoritized students’ participation in gifted education can result in feelings of not belonging (Ford et al., 2008; Miller & Kastberg, 1995; Walton & Cohen, 2007). Teachers often hold perceptions that minoritized students do not belong in such programs (Elhoweris et al., 2005; Hargrove & Seay, 2011), and provide access to fewer resources to help minoritized students succeed in gifted programs, compared to white students (Office for Civil Rights, 2016). Therefore, it is critical to understand the experiences of gifted students from minoritized backgrounds, specifically through counter-storytelling, to identify ways to better support their positive educational development.



Minoritized Students and Gifted Education

The following sections will discuss the educational experiences of African American, Latinx, and EB students. Schools have systematically oppressed minoritized students through placement in special education, implementation of punitive disciplinary practices, and deficit views that contextualize their exclusion in gifted education. Minoritized students are too often seen as problems to be fixed versus students with capabilities and potential that should be developed and nurtured through high-quality educational opportunities. It is important to note that the literature base on gifted minoritized students is fairly limited in terms of specificity to subgroups, therefore, the educational experiences of African American, Latinx, and EB students are discussed to better understand their limited identification as gifted.

African American Students and Gifted Education

Special Education

African American students have historically been disproportionately placed in special education (Skiba et al., 2016; Sullivan & Proctor, 2016). The 43rd Annual Report to Congress on the Implementation of the Individuals with Disabilities Education Act (U.S. Department of Education, 2022) shows African American students aged 5 through 21 were more likely to be served under IDEA than were students aged 5 through 21 in all other racial/ethnic groups combined for the following disability categories: autism, developmental delay, emotional disturbance, intellectual disability, multiple disabilities, other health impairment, specific learning disability, traumatic brain injury, and visual impairment. Additionally, when examining the percentage of students aged 5 through 21 served under IDEA by disability category, African American students accounted for 9.5% of students with an intellectual disability; 6.9% of students with an emotional disturbance, second to multiracial students (7.4%); and 38.3% of students with a specific learning disability, behind Native Hawaiian/Pacific Islander (47.8%), Latinx (43.9%), and Indigenous students (42.4%). The overwhelming identification of Black students across numerous disability categories lends itself to the permanence of racism as educators view Black students as disabled and in need of remediation in the most excluded school settings. When educators primarily view Black students through a deficit lens, they do not see Black students’ strengths and assets, and consequently, do not see Black students as gifted. Given the bias around minoritized students with disabilities and giftedness, these students’ chances for gifted access are severely limited.


School Discipline

Not only are African American students overrepresented in special education, but they have persistently been subjected to harsh and exclusionary disciplinary practices (Gregory et al., 2021). Girvan et al. (2017) found supporting evidence of disparities between African American and white students for subjective office discipline referrals (ODR; e.g., defiance or disrespect) compared to objective ODRs (e.g., truancy, fighting), implying the influence of teacher bias on disciplinary practices.

School discipline disparities begin as early as preschool for African American children (Albritton et al., 2019; Office for Civil Rights, 2021). Findings from the U.S. Department of Education Office for Civil Rights presentation on exclusionary disciplinary practices (2021) show African American preschoolers represent 18.2% of preschool enrollment, but 43.3% of preschool children with one or more out-of-school suspensions whereas white children represent 43% of preschool enrollment, but 37% of preschool children with one or more out-of-school suspensions. From an intersectional lens, racial and gender disparities are also concerning as data show African American boys represent 9.6% of total preschool enrollment but comprise 34.2% of preschool children receiving one or more out-of-school suspensions and 30.4% of the expulsions. African American girls represent 8.6% of total preschool enrollment but received 9.1% of one or more out-of-school suspensions and 7.8% of expulsions. African American girls were the only racial and ethnic group for girls where disciplinary disparities were found at both the preschool and K-12 levels. Unfortunately, these disparities persist throughout African American children’s K-12 education where they are suspended at rates more than two times their share of total student enrollment (Office for Civil Rights, 2021).

When students are suspended as early as preschool and/or repeatedly throughout their educational career, they are conditioned to not feel safe or welcomed at school. This disciplinary record also follows students throughout their schooling and educators may unfairly perceive these students as problems and as a result, utilize harsh and punitive practices. Long-term effects included dropping out, entry into the criminal justice system, underemployment, and low graduation rates (Rosenbaum, 2020). The graduation rate for African American students in the 2018–2019 school year was 80% relative to 86% of all students. This rate is only higher than American Indian/Alaska Native students (74%) and significantly lower than white (89%) and Asian/Pacific Islander students (93%; Irwin et al., 2022). Like educator perceptions of minoritized students with disabilities, the perception of Black students as having behavioral problems leads educators to not see these students as gifted.


Teacher–Student Relationships

African American students report discriminatory experiences from their teachers such as differential treatment and discipline compared to their white peers (Benner & Graham, 2013; Hope et al., 2015). Experiences such as low expectations from teachers and tracking into less rigorous classes are unfortunately commonplace (Pringle et al., 2010; Reddick et al., 2011). The effect of discrimination not only impacts academic outcomes but can also affect mental health and manifest as anxiety and depression (Mueller & Haines, 2012). Vega et al. (2015a) examined experiences with and responses to discrimination among African American youth. Findings showed the students largely felt their white teachers and peers held stereotypical beliefs about their racial group for reasons such as their attire (i.e., pants sagging), tattoos, and the neighborhoods in which they lived. Though participants expressed disappointment and felt the perceptions were unfair, they sought to prove negative stereotypes wrong through high achievement. Additionally, due to support from their African American teachers, they felt encouraged to persist academically (Vega et al., 2015a). The experience of having African American teachers may not be common but highlights the significance of positive teacher-student relationships, particularly among same-race teachers.

Positive relationships with school personnel demonstrate benefits for African American students including mentorship, advising, and guidance to reach future academic goals (e.g., college; Williams & Bryan, 2013). When students do not feel supported by school personnel, they may have to navigate their educational journey independently and may make uninformed decisions regarding their future (Vega et al., 2015b). A positive relationship exists between a sense of belonging and grades as well as racial identity and a sense of school belonging among African American high schoolers (Boston & Warren, 2017). Similarly, among African American adolescents, a strong ethnic identity was positively associated with perceptions of school climate and self-esteem (Fisher et al., 2020). Educators must be aware of not only the connection between racial/ethnic identity and social-emotional and academic outcomes but also their critical role in supporting positive identity development.


Gifted African American Students

Much of the literature on gifted African American students, though minimal in and of itself, focuses on males. Given the unique experiences at the intersection of racial identity and gender identity, there is a need to disaggregate their experiences in gifted programming.

GIFTED AFRICAN AMERICAN MALES

Hargrove and Seay (2011) examined teacher perceptions of the types of barriers that limit the participation of African American males in gifted programs. The researchers surveyed 370 teachers in North Carolina and found teachers believed differences in language experiences and a lack of a stimulating home environment served as major barriers to identifying African American male students in gifted programs. Data were disaggregated by teacher race, and findings showed white teachers were more likely than teachers from minoritized backgrounds to perceive intellectual giftedness as not being valued among African Americans. The teachers from minoritized backgrounds were more likely than white teachers to agree with statements such as teachers do not recognize indicators of giftedness among African American male students. Additionally, teachers from minoritized backgrounds agreed standardized tests were biased and the screening process for giftedness was too narrow. They felt students perceived teachers as prejudiced, and felt teachers believed the gifted curriculum would be less rigorous by admitting African American males into the program. This study’s findings underscore whiteness as property in that white teachers valued the exclusive presence of white students in gifted programs and felt the quality would diminish by including Black students. Moreover, the permanence of race is salient as white teachers blamed Black students and their families for their exclusion from gifted programs rather than examining how the system sets up Black kids for failure.

Winsler et al. (2013) conducted a longitudinal study to examine the gifted identification and enrollment process for African American males during the kindergarten through fifth-grade years, the type of gifted services received, and predictors of placement in gifted programs. Participants came from the Miami School Readiness Project (MSRP), in which cohorts of four-year-old children attended a community-based or public school preschool program, and outcome data were tracked through fifth grade. In total, 6,926 African American males comprised the sample, and 453 were identified as gifted throughout the study period. They represented 6.5% of the sample, which was much lower than the overall district-wide percent of students identified (11%) and the MSRP sample of students from all ethnic groups (11.5%). Additional descriptive data showed that the majority of the 453 African American males were identified as gifted in first and second grades (305). Winsler et al. (2013) also examined the gifted courses African American males received, and findings showed 15% of these students, though identified as gifted, were not enrolled in gifted courses. The researcher noted these students may have been receiving some form of pullout instruction or enrichment activity. Correlates of gifted identification included being a non-native English speaker, living in a two-parent household, preschool attendance in the public school district, and having higher socioeconomic status. Given these factors are outside the control of students and their families, schools must examine structural barriers to the participation of African American males in gifted programs.


GIFTED AFRICAN AMERICAN FEMALES

Minimal research focuses on gifted African American girls; therefore, much remains to be learned about their experiences. Anderson (2020) investigated the experiences of three African American women who retrospectively reflected on being gifted adolescents. The participants experienced academic barriers and marginalization in their gifted program. They reported a lack of encouragement concerning their academic ability from their teachers and suspicion about the quality of their work. A participant, Nickiesha, shared how her teacher accused her of plagiarizing a report in front of her eighth-grade class instead of supporting her academic potential. Another participant, Inez, recounted an experience where a white female peer made a comment stating, “Oh, no Black person will ever be better than me!” (p. 86). These experiences are disheartening and can lead to negative academic and social-emotional outcomes, which is why gifted identification alone is insufficient and inclusion needs to be addressed. The counter-stories of gifted African American girls will be valuable to understanding protective factors that help them advance their potential.




Latinx Students and Gifted Education

Latinx students experience similar educational challenges to African American students, but they may also face unique experiences at the intersections of their race, ethnicity, gender, immigration status, and/or language proficiency. Limited empirical and conceptual research focuses on the experiences of Latinx gifted students specifically, nonetheless, this section sheds light on discrepant educational experiences that explain their limited identification as gifted.

Educational Outcomes

In the 2018–2019 school year, the Latinx graduation rate was 82% compared to the national average of 86%, and the status dropout rates in 2020 (SDR; students aged 16 to 24 years old who are not enrolled in school and have not completed a high school credential) for Latinx students was 7.4% exceeding the national SDR average of 5.3% (Irwin et al., 2022). In the 2017–2018 school year, significant gender discrepancies were also apparent, with Latinx males’ SDR of 9.6% and Latinx females’ SDR of 6.3% (Hussar et al., 2020). Moreover, substantial disparities exist between the SDR of U.S.-born and foreign-born Latinx students: U.S.-born Latinx students’ SDR was 6.2% compared to 14.6% of foreign-born Latinx students (Hussar et al., 2020). These data tell us that unique gender and generational status differences impact Latinx boys and foreign-born Latinx students more significantly to the point that they are dropping out of school at much higher rates than Latinx girls and U.S.-born Latinx students. These are important intersectional identities to examine in developing and implementing support for Latinx students.


Special Education

Nationally, Latinx students have not been overrepresented in special education, but Latinx students aged 5 through 21 were more likely to be served under IDEA than were students aged 5 through 21 in all other racial/ethnic groups combined for the following disability categories: hearing impairment, intellectual disability, orthopedic impairment, specific learning disability, and speech-language impairment (U.S. Department of Education, 2022). In fall 2019, 43.9% of Latinx students were identified with a specific learning disability, second to Native Hawaiian/Pacific Islander (47.8%), and 17.2% of Latinx students were identified with a speech-language impairment behind white students (18%), and Asian students (23.3%; U.S. Department of Education, 2022). These disability areas are particularly concerning because they are often subject to the professional judgment of evaluators, thus, bias influences Latinx students’ likelihood of being overidentified. Additionally, these data confirm educators’ inaccurate belief that Latinx students, like African American students, need to be fixed and are not ready for gifted education.


Access to Advanced Curricula

Like African American students, Latinx students have less access to rigorous math and science courses and lower rates of enrollment in advanced math and science courses (e.g., calculus, physics) than white students (Office for Civil Rights, 2016). Further, their access to gifted programs and enrollment in AP courses is also disparate. Specifically, Black and Latinx students only represent 38% of students in schools that provide AP courses, but only 29% of students in at least one AP course. Additionally, Black and Latinx students comprise 42% of students in schools that provide gifted programs, but they only represent 28% of student enrollment in gifted programs (Office for Civil Rights, 2016). Latinx students are also 1.4 times more likely to attend a school with law enforcement or school resource officers than a school counselor, and 6% attend schools with first-year teachers compared to 3% of white students. These data show that schools feel minoritized students need to be policed rather than receive access to rigorous educational opportunities.


School Belonging

Limited access to high-quality educational experiences creates barriers to gifted identification. Educators must understand the conditions and experiences that allow for positive educational experiences and outcomes. In their longitudinal study of fifth- through ninth-grade Mexican adolescents, Hernández et al. (2017) examined the relationship between school belonging and self-esteem, and ethnic pride. Gender differences emerged in that, among boys only, self-esteem was related to school belonging across the transitions from fifth grade to seventh grade and seventh grade to ninth grade. They also found that ethnic pride had a significant effect on increased school belonging for both boys and girls. Additionally, school belonging had a significant, positive effect on subsequent ethnic pride for boys indicating a transactional relationship. These findings, although not representative of all Latinx students, are eye-opening in understanding the importance of affirming racial/ethnic identity and its impact on school belonging and self-esteem. It also emphasizes differential effects by gender and the need to further examine the factors underlying such distinctions.

It is also important to understand the factors that relate to Latinx student retention in school. Herrera et al. (2022) investigated the persistence decisions of Latinx high school students and found that student perceptions of school responsiveness to their academic goals influenced their persistence. They found that school belongingness, while important, was insufficient in supporting persistence, instead support for their academic goals was also critical. Mentorship is also related to persistence decisions, signifying the key role school personnel can play in the lives of Latinx students. Schools must demonstrate they value and are committed to the success of their Latinx students in concrete ways instead of treating them as a burden.



Emergent Bilingual Students and Gifted Education

EB students represent a heterogeneous and rapidly growing population within the U.S. public school system. In the Fall of 2000, EB students comprised 8.1% (3.8 million) whereas, in the Fall of 2019, they made up 10.4% (5.1 million) of the total school population (Hussar et al., 2020; Irwin et al., 2022). Though multilingualism is an asset, it is often considered a deficit within the U.S. school system. Due to the complexity of simultaneously acquiring the English language and learning academic content in English, the educational landscape for EB students has its challenges. EB students are not overrepresented in special education at the national level, yet data at local levels shows evidence of disparate identification for special education services and placement in restrictive settings (Artiles et al., 2005; Rueda et al., 2002; Valenzuela et al., 2006). A recent report by the Office of English Language Acquisition (2020) indicated that Illinois, Montana, New Mexico, and Puerto Rico had the greatest disparities in the identification of students with disabilities between emergent bilingual and non-emergent bilingual students. The percentage point difference between emergent bilingual students with disabilities and non-emergent bilingual students with disabilities was 8.2% (Illinois), 9% (Montana), 9.2% (New Mexico), and 12.9% (Puerto Rico). Thus, this finding underscores the importance of examining identification patterns at more local levels to identify disparities. Moreover, research shows increased special education identification occurring between third and fifth grade and continual increases in secondary school (Rueda et al., 2002; Samson & Lesaux, 2009) as this is a time when intensive language supports generally decreases. Consideration of why this referral pattern is occurring is important to understand why EB representation in gifted programs is minimal.

Access to Advanced Curricula

EB students are under-represented in access to dual credit, AP exam participation, and gifted programs. In the 2017–2018 school year, 4% of EB students were enrolled in dual credit courses compared to 11% of the total student population (The Office of English Language Acquisition, 2022). For AP exam participation, approximately three of every five EB students enrolled in AP courses complete AP exams in comparison to three of every four students in the total population (The Office of English Language Acquisition, 2022). Factors such as AP exam cost may be prohibitive for EB students, and the lack of accommodations related to language proficiency may preclude equitable participation. Additionally, only 1.5% of EB students were enrolled in gifted and talented programs in the 2017–2018 school year (Office of English Language Acquisition, 2021). Access to AP and gifted programs has implications for college readiness and long-term educational success. In the 2015–2016 school year, the four-year national high school graduation rate was 84% while the graduation rate for EB students was a dismal 60% (U.S. Department of Education, 2018). Again, it is evident that the school system is drastically failing to meet the educational needs of EB students.


Identification Practices

Gubbins et al. (2018) conducted an exploratory study to examine the identification of EB students for gifted programs. They identified three states according to five preset criteria related to gifted identification and programming mandates, and state data collection processes. Across the three states, EB students represented between 12.1% and 21.7% of the student population; yet the proportion of EB students identified for gifted services by fifth grade was between 3.8% and 14.4%.

The lack of proportional representation is not surprising given the limited access and opportunity to participate in advanced curricula often due to educator deficit views about minoritized students.

Gubbins et al. (2018) also analyzed the gifted representation index (RI) to examine subgroup (e.g., race/ethnicity, EB, free reduced lunch status) likelihood for identification for gifted programming. Gubbins et al. (2018) noted:


A group’s RI represents the actual proportion of the group being identified in the school divided by the expected proportion of that subpopulation, given the proportion of gifted students and the subpopulation in the school. A value of “1” indicated that the subpopulation was proportionately represented in the gifted and talented programs. A value less than “1” indicated that the subpopulation was proportionally underrepresented and a value greater than “1” indicated that the subpopulation was proportionally over-represented in gifted and talented programs, when compared to the base rate of the subgroup within the population.

(p. 7)



The EB students’ RI was lower than 1 in all three states, further confirming their proportionate under-representation in gifted programs. In each of the states, EB students were less likely to be identified for gifted programs, and less likely to be identified as gifted compared to non-EB students with similar achievement levels (one standard deviation above the mean) in two of the three states. These findings underscore the permanence of racism and whiteness as property, specifically, not identifying EB students as gifted despite having similar achievement levels as non-EB students. Gifted education continues to be a place reserved for white students while the system provides EB students with less rigorous academic experiences.

In schools where EB students were proportionately identified for gifted programs, findings showed states used a variety of methods to identify EB students including universal screening, nonverbal assessments, cutoff scores, speed of language acquisition, and a talent pool/watch list. This finding is an important counter-narrative to demonstrate the methods and practices used to identify EB students make a significant difference in proportional identification. Reliance on nominations is a problematic practice as teachers, parents, and other educators were reluctant to refer EB students for gifted evaluation; therefore, much work remains to address any underlying beliefs and biases inhibiting referral. Nonetheless, most schools used universal screenings to address this barrier (Gubbins et al., 2018).




Increasing Gifted Access for Minoritized Students

To tackle barriers related to access to gifted education among minoritized students, alternative approaches to identification have and continue to be developed and evaluated such as (1) reconsidering how standardized tests are used, and (2) the use of universal screening. These approaches can provide access to gifted education that has been historically exclusionary toward minoritized youth.

The Use of Standardized Testing

The use of standardized testing alone to identify giftedness prevents access for many minoritized students while preserving its exclusivity for white students (Callahan et al., 2013; Harris et al., 2007; Mun et al., 2016). Historically, intelligence tests were used to support the eugenics movement and consequently, segregate minoritized persons deemed inherently inferior to whites (Graves & Aston, 2016). The persistent use of IQ tests continues to harm minoritized students, evidenced by disproportionalities in gifted and special education (Womack et al., 2021). Thus, the question of which tests to use and how to use those measures in the identification process remains a significant concern (Carman et al., 2018). Assessment instruments designed in one culture can be biased when evaluating students from a different culture. In addition to cultural differences, lower levels of language proficiency may invalidate test scores. Students from low socioeconomic, EB, and minoritized backgrounds often score lower on academic and cognitive ability measures (Giessman et al., 2013; Peters & Engerrand, 2016; Plucker et al., 2013), not because of lower ability, but because these tests do not represent their culture. Therefore, the tenets of critiques of liberalism and the permanence of racism underscore that we must understand what we are measuring when utilizing these instruments with culturally and linguistically minoritized students and interrogate the need to use standardized measures. It is insufficient to rely on these tests as valid indicators of ability given their history and the lack of cultural and linguistic relevance.

Nonverbal Cognitive Measures

The use of nonverbal cognitive measures has been recommended as an alternative to the more culturally and verbally loaded cognitive measures to help diversify participation in gifted programs (Naglieri & Ford, 2003; National Association for Gifted Children, 2010). While these tests have their merit, evaluators must be aware of their limitations and resulting implications. Nonverbal tests are not truly nonverbal as they require a level of receptive language to understand task demands. Ortiz (2011) refers to these tests as language-reduced instead of nonverbal and notes their limited utility due to the narrow range of abilities they measure. Similar issues that impact verbal cognitive assessments also affect nonverbal measures such as norm representation and culturally bound tasks (Ortiz & Ochoa, 2005). Carman et al. (2018) found that using the nonverbal portion of the CogAT7 did not eliminate group differences in gifted identification, thus its use alone to identify giftedness is insufficient. As with special education, the use of multiple measures (e.g., interviews, observations, tests) and a comprehensive data collection process are recommended (Lakin, 2018). Findings from McClain and Pfeiffer (2012) show some promise that states are not requiring the use of a single cutoff model approach to gifted identification and many states are utilizing alternative criteria for the identification of minoritized students. However, the use of cut scores (e.g., 95th percentile), the lack of knowledge about the alternative criteria for the identification of minoritized students used, and the lack of widespread use of equitable identification procedures will continue to impact minoritized students’ access to gifted education.



Universal Screening

The use of a universal screening process has been proposed to address disparities related to race, ethnicity, and language proficiency that results from bias in referral and nomination processes (Grissom & Redding, 2016). In the referral or nomination method, a parent or teacher recommends a student be screened to determine eligibility for gifted services. This approach is riddled with bias in terms of who is perceived as gifted, which leads to students from minoritized backgrounds being overlooked and instead, pathologized as having a disability (McBee et al., 2016). Conversely, universal screening involves screening all students for identification; therefore, all students have a chance of being identified for gifted services (Peters, 2022). Of course, there are disadvantages to this approach as it can be costly and time-intensive (Grissom & Redding, 2016; Lakin, 2016).

Card and Giuliano (2016) examined whether the use of a universal screening process would increase access for students from minoritized and low-income backgrounds in a Florida public school district. To be identified as gifted, Florida law requires a cut-off score of 130 on intelligence measures. For EB students and students from low-income backgrounds, “Plan B” permits a cut-off score of 116. Despite this approach, gifted students were largely made up of white students; Black and Latinx students made up 60% of all students in the district, but only 28% were identified as gifted. To address these concerns, the district implemented a universal screening process where all students in the second grade were assessed with a nonverbal cognitive assessment, the Naglieri Nonverbal Ability Test. Results showed that the screening led to a 174% increase in the odds of being identified among all under-represented students, with a 118% increase for Latinx, and a 74% increase for Black students. Additionally, they found that Black, Latinx, and EB students from low-income backgrounds, and female students eligible for services were under-referred in the previous referral model. Unfortunately, while this approach serves as a critical counter-story to the narrative of minoritized students as lacking high potential, the district cut program funding after two years and suspended the program after a total of five years. Eliminating the program is also evidence of whiteness as property as reifying exclusive access to gifted education for white students.

The use of universal screening can level the playing field for students consistently under-referred; however, districts should identify cost-effective screeners such as curriculum-based measures, which are often used as part of the multi-tiered systems of support (MTSS) process. Specifically, in MTSS, all students would be screened to determine a benchmark of their present levels of performance, and progress monitoring would occur regularly (e.g., quarterly) to identify changes in performance. Students who exceed performance expectations (e.g., grade-level) should be considered for gifted screening and identification. Moreover, because progress monitoring is occurring multiple times within and across school years, there are multiple opportunities for screening and identification throughout one’s education (Gubbins et al., 2018). Also, districts should consider how to integrate gifted screening tools into existing MTSS processes and utilize assessments that have multiple purposes to maximize expended resources (Lakin, 2016).

Gubbins et al. (2018) provided additional recommendations for the universal screening process for EB students, which can also be applied to African American and Latinx students. They recommended the use of culturally and linguistically sensitive assessment measures, the inclusion of nonverbal cognitive measures, and supplementing the universal screening process with identification tools such as rating scales and portfolios. For EB students, an added consideration is to assess the speed of English language acquisition and mastery in the four areas of language: reading, writing, listening, and speaking (Gubbins et al., 2018; Linan-Thompson et al., 2022).

Local Norms

Screening the top 30% to 50% of students in a school may combat universal screening concerns related to cost and time (Peters et al., 2019). The use of local building norms, which compare students to other students at the same school instead of comparing students to national norms, may also be a viable solution (Peters et al., 2019). The use of national norms disproportionately over-identifies students at high-achieving schools as gifted and under-identifies students in schools with overall low achievement (Lohman, 2005). Because the use of local norms (e.g., school building or district-level) is not without issue, using group-specific norms such that students from similar educational backgrounds are compared to one another, may help address limitations in using local norms.




Recommendations to Enhance Equity in Educational Practices

Minoritized students deserve equitable access to and inclusion in gifted programs; however, CRT frames how their limited access is rooted in racism, which is reinforced by exclusionary practices and policies. Deficit views and low expectations regarding minoritized students’ abilities play a significant role in exclusion from gifted programming and over-referral to special education. Minoritized gifted and non-gifted identified students’ counter-narratives continually attest to experiences of discrimination and stereotyping at the intersection of their various identities. Lack of attention to and acknowledgment of racism by educators is unacceptable, thus, this section focuses on recommendations to remedy gifted inequities.

Data-Based Decision-Making

Addressing disparities in gifted education requires data-based decision-making to inform the implementation of a plan to address inequities and evaluate the plan’s efficacy (Grantham, 2003). District leadership is particularly important in guiding systemic change to practices and policies that disadvantage minoritized students; they should also actively encourage equitable representation in gifted programs and monitor representation (Mun et al., 2021). Identifying discrepancies in gifted identification is a critical step in addressing how the permanence of racism and whiteness as property manifests in policies and practices. Educators must examine district and/or school policies and procedures for gifted and other advanced curricular programs (e.g., honors, AP, dual credit). Also, educators should review school-level data to determine the number of gifted students being served by race/ethnicity, gender, EB status, and grade level to identify which subgroups are under and over-represented. This data should be examined regularly (e.g., annually) to determine disproportionate placement in gifted programs.

The equity allowance formula helps determine if the under-representation of minoritized students in gifted programs is likely a result of discriminatory practices and policies (Ford et al., 2020). Specifically, the formula for under-representation is calculated as:

100% − [(Composition % of Black students in gifted education/(Composition % of Blackstudents in general education)].

Please note that the formula can be used for various racial/ethnic groups, not only Black students. When analyzing data using the formula, school personnel should determine the following, “(1) When is under-representation significant? (2) How severe must under-representation be in order to require changes? (3) How severe must under-representation be to be deemed discriminatory?” (Ford et al., 2020, p. 31). To further understand why under-representation is occurring and to determine the minimum percentage of students that should be identified as gifted within a particular group, the Equity Index (EI) should be used. To calculate the EI, there are two steps:


	[(Composition (%) of Black students in general education) × Threshold of 20% = B


	[(Composition (%) of Black students in general education) – B = EI (see Ford et al., 2020 for further detail).




Educators should examine their gifted data and determine the difference between the percentage of a specific subgroup of students (e.g., African American) in general education compared to the composition of that specific subgroup of students in gifted education (Wright et al., 2017). Educators must also ask which factors mediate under-representation among minoritized populations (e.g., subjectivity and prejudice in beliefs, attitudes, and values; subjective instruments: checklists and nomination forms; biased and unfair tests; discriminatory policies and procedures). And which policies and procedures moderate the under-representation of minoritized populations (e.g., reliance on teacher referral or checklist versus school-wide grade level screening; parent/caregiver referral or checklists; designated cutoff scores; grade at which gifted programs begin; ongoing screening). Importantly, school leaders need to consider what procedures they have in place to educate teachers who consistently under-refer minoritized students; specifically, how will they be trained and held accountable (Wright et al., 2017). The impact of racism is detrimental to minoritized gifted students and requires educators to be accountable for their bias. District-level representatives must be prepared to respond to and remediate the under-representation of minoritized students in gifted programs (Stephens, 2020).

Gifted screening and identification practices typically take place around second grade, which leaves no opportunity to be assessed again if not identified at that time (Gubbins et al., 2018). Advocacy for repeated assessment such as with an annual identification process (Peters et al., 2019) or using a universal screening process within MTSS using local norms, where student performance is assessed regularly throughout each school year, can help increase the representation of gifted minoritized students (Peters, 2022). This would be very helpful for EB students as their language proficiency advances with time (Mun et al., 2016). Moreover, planned experiences, portfolios, and a performance watchlist can aid in increasing the proportion of minoritized students in gifted programs (Mun et al., 2021). Specifically, educators should work with students placed on the “performance watchlist”, those who were close to meeting cut scores, through engagement in planned experiences to help them build their portfolio for consideration for gifted services (Mun et al., 2021).


Program Evaluation

The use of data would also aid the evaluation of gifted program policy and practice changes as well as inclusion efforts for minoritized students (Grantham, 2003). Some areas to address include not only examining the enrollment of minoritized students in gifted programs but also their retention (Briggs et al., 2008). These data would help educators understand how effectively gifted programs are serving minoritized students and delve deeper into reasons for attrition. Additionally, the collection of gifted program evaluation data can assist in comprehending minoritized student retention. The use of multiple methods of data collection such as interviews, surveys, and focus groups to examine the experiences of minoritized gifted students is recommended (Wright et al., 2017). Questions such as the following may be useful: Do students feel welcome in gifted classrooms? Do educators affirm gifted minoritized students? How do gifted minoritized students find ways to excel rather than exist in gifted education? How supportive, involved, and informed are their families to serve as advocates and cultural brokers? (Wright et al., 2017). Data should also be disaggregated at the intersection of student identities including but not limited to race, ethnicity, gender, class, and linguistic background (Wright et al., 2017). Further, disaggregating data by country of origin within racial and ethnic groups (e.g., Cambodian, Black Hispanic) may shed light on within-group disparities (Yeung & Mun, 2022). These data can serve as mechanisms for counter-storytelling due to the pervasiveness of discrimination.


Instruction and Talent Development

In considering how whiteness as property manifests as exclusionary access to gifted education, educators must identify ways to prepare minoritized students for potential identification. Front-loading is a process where students are prepared for advanced learning material before being formally assessed for gifted identification (Olszewski-Kubilius et al., 2017; Peters, 2022). This process is used to identify students who exhibit high potential but are not yet enrolled in gifted programs. High potential can be identified in multiple ways such as observations, teacher–student interactions, and both informal and formal assessments. Schools and districts should consider developing a preparation program that provides students with learning opportunities to enhance skills essential for a student to be identified as gifted (Gubbins et al., 2018). Additional consideration includes partnering with universities as they may have more resources available than schools and districts. University–school partnerships can be used to offer mentoring, afterschool and/or weekend courses, and/or summer programs to increase the identification of gifted minoritized students.

Olszewski-Kubilius et al. (2017) conducted a longitudinal study to evaluate the outcomes of their accelerated enrichment program in math and science for minoritized students called Project Excite. This front-loading program consisted of a university–school district partnership aimed at increasing the representation of minoritized students in accelerated courses. The cohort of students participated in supplemental instruction from third grade through eighth grade, which became more intense with each grade level (e.g., weekend, summer, and after-school activities), to prepare them for placement in high school advanced math and sciences courses. To be eligible for the program, third graders from minoritized backgrounds needed scores of 75th percentile or above on the Naglieri Nonverbal Ability Test and a reading and math test. Findings showed a reduction in the achievement gap in math and science for participants, readied them for advanced grade level placement in math, and increased their representation in advanced courses in high school. Relative to their school district counterparts, participants demonstrated greater gains in math, science, and reading during their participation in the program. Noting the long-term benefits, participants tended to attend academically selective universities over time. This type of program would also be valuable to ready minoritized students for gifted programs, and a larger number of minoritized students would achieve their advanced potential (Dixson et al., 2020).


Continued Professional Development

Recurring and comprehensive professional development for educators with up-to-date research can play a critical role in reducing bias and increasing the use of equitable practices to identify minoritized gifted students (Lockhart et al., 2022; Vega & Moore, 2016). Reflective and intentional professional development is important in remedying racist and exclusionary practices while helping educators understand their bias, advance their cultural responsivity, and expand their notions of giftedness (Mun et al., 2021; Novak, 2022). Moreover, there is a need for accountability for the continued exclusion of minoritized students from gifted education, which involves not only recognizing racism but also taking action to create an equitable and anti-racist learning environment (Novak, 2022). Implementation of a professional development series (e.g., monthly) should focus on various topics related to equity including racism, whiteness, language acquisition, barriers to identification, the role of culture and language in testing, social–emotional outcomes, and teacher-student relationships (e.g., affirming racial/ethnic identity, supporting goals) to fully grasp the exceptionality of minoritized students (Novak, 2022; Wright et al., 2017).

Professional learning communities (PLC) can also be beneficial to address knowledge and skill gaps among educators working with minoritized gifted students. Lewis et al. (2018) identified the following steps to facilitate educator change in practices. First, facilitators should administer a brief confidential survey to assess teacher beliefs related to minoritized students and exceptionality. Based on survey results, training should be adapted to the group’s needs and foundational knowledge. As part of the training, culturally relevant information, which addresses cultural differences, strengths, and challenges encountered in schooling, should be discussed in depth. Open conversations addressing bias and stereotypes are needed as they are critical in shifting educator viewpoints and advancing their awareness of minoritized groups. Finally, PLCs should support collaboration among educators and specialists (e.g., gifted specialist, EB teacher) and share effective knowledge and instructional strategies (Lewis et al., 2018).



Conclusion

Gifted students come from all backgrounds, but the permanence of racism continues to impede access for minoritized students. The systemic injustices minoritized students face should be alarming to all educators and lead to race-conscious solutions. Key research questions for the next 10 years include What are the experiences of gifted minoritized students? How do experiences vary at the intersections of identities such as race, ethnicity, country of origin, gender, and/or linguistic ability? What strategies can improve the educational experiences of gifted minoritized populations? What universal screening measures are cost and time-effective and increase access and identification for minoritized students? What identification policies and procedures increase access and identification for minoritized students? Would a federal mandate and funding for gifted education increase the identification of minoritized students? What professional development approaches demonstrate efficacy for educators to increase access to gifted education for minoritized students? And given the exclusionary nature of gifted education and its limited capacity and reach due to inadequate funding, how can minoritized students be challenged and supported to advance their potential within their classrooms?
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Introduction

Peers are key socializing agents who afford a wide array of learning opportunities to students across distinct life stages (Bronfenbrenner & Crouter, 1983). As students age, their time spent with peers increases, and the forms of interactions and relationships become more complex and dynamic (Lam et al., 2014). While there has been a growing attention in research about how peers influence students’ cognitive and academic development, a systematic review that synthesizes the state-of-the-art research in this field remains lacking. This chapter brings together theoretical and empirical research about peer influence on students’ executive functioning, academic motivation and engagement, and academic achievement across three distinct life stages: early childhood, middle childhood, and adolescence. We focus on executive functioning as well as academic motivation and engagement because both areas have been considered critical to students’ success in school (Ahmed et al., 2019; Wigfield & Koenka, 2020). In addition, academic achievement has been the most common indicator of school success and plays a fundamental role in students’ future development in societies at large (Al-Bahrani et al., 2020). We focus on early childhood through adolescence because peer influence in these developmental stages has been more fruitfully documented compared to later stages. An in-depth understanding of the complex and dynamic peer ecology in early life stages is expected to inform educational practices and policies, particularly early interventions, for students’ school success and educational aspirations.

This chapter begins with an introduction of theories supporting peer influence that occurs at different levels (intrapersonal, dyadic, group, network) of one’s academic life, followed by a systematic review of empirical studies on the roles of peers in different aspects of cognitive and academic development from early childhood through adolescence. We then review the literature of adult influence on peer interactions and relationships and the joint influence of adults and peers in students’ academic life. The chapter ends with a summary of peer influence across the three life stages and a discussion of potential future directions. Overall, this chapter highlights multiple roles of peers in conjunction with influence of adults in students’ cognitive and academic development from early childhood to adolescence.


Theories of Peer Influence

Various theoretical perspectives inform the critical roles of peers in individuals’ cognitive and academic development. Some theorists focus on individuals’ psychological processes in peer contexts, such as psychological needs (Deci & Ryan, 2000), mental resources (Muraven & Baumeister, 2000), and social comparisons (Dijkstra et al., 2008; Festinger, 1954). Some theorists suggest that learning and development arise from interactions between dyads of students, such as peer tutoring and modeling (Piaget, 1985; Vygotsky, 1987). Other theorists focus on the influence of peer groups, such as collective beliefs (i.e., peer norms, e.g., Dijkstra & Gest, 2015) and peer groups’ achievement level (Dicke et al., 2018). Furthermore, there has been a surge of interest in discussing selection and influence effects in peer socialization from a social network analysis framework (Brechwald & Prinstein, 2011).

Theories Focusing on Individuals’ Psychological Processes in Peer Contexts

Peer influence on students’ cognitive and academic development is contingent on students’ feelings, motivation, or belief systems. One theory that informs our understanding of individuals’ psychological processes under peer contexts is self-determination theory (Deci & Ryan, 2000), which posits that when students’ basic need (i.e., relatedness, autonomy, and competency) are met, they become more motivated to overcome challenges and to achieve academic goals. Positive peer relationships are associated with social and emotional support, which can enhance students’ sense of relatedness and alleviate their distress and frustration in learning (Wentzel et al., 2016). When students have opportunities to choose peers with whom to play or work, such social processes can cultivate students’ sense of autonomy, which then contributes to a sense of ownership in the classroom or social community (Rose & Asher, 2004). Acknowledgment, affirmation, and instrumental help from peers are conducive to students’ competency in learning (Ladd et al., 2017; Sytsma et al., 2019).

According to social cognitive theory (Bandura, 1986), peers can influence students’ academic self-concept or self-efficacy beliefs (how students construe their capability; see Bong & Skaalvik, 2003 for more information) via vicarious learning, in which peers serve as powerful social models to influence individuals’ goals, values, expectations, and behavior (Jones et al., 2017). Students’ self-concept is also directly affected by their surrounding peers. Social comparison theory (Dijkstra et al., 2008; Festinger, 1954) suggests that humans have the tendency to compare themselves with those around them for different reasons. Specifically, individuals can engage in upward comparison (i.e., comparison with higher-performing others) for self-improvement purposes, lateral comparison (i.e., comparison with equal-performing others) for self-evaluation, and downward comparison (i.e., comparison with lower-performing peers) for self-enhancement.

Drawing from a cognitive perspective, regulatory depletion model (Muraven & Baumeister, 2000) cautions the tradeoff between cognitive and social processes of learning. The model is built upon the assumption that humans have a limited pool of bio-psychological resources. Resources spent on developing and maintaining positive peer interactions, resolving conflicts, and concerns about being isolated, rejected, or victimized can constrain the mental resources needed for other cognitive functions.


Theories Focusing on Dyadic Peer Interaction

Two foundational theories provide explanations to the learning processes underlying students’ day-to-day, moment-by-moment interactions between pairs of students. Vygotsky (1987) suggested that learning first occurs on the inter-psychological plane through social interactions and later on the intra-psychological plane through internalization. The Zone of Proximal Development theory proposes that individuals’ cognitive level can progress from their actual to the potential developmental level through assistance from more competent peers. Asymmetry of knowledge status is the lever for the instructional roles of peers (Leman & Oldham, 2005). When a collaborative learning environment is structured with mixed-ability students working together, language and cultural artifacts serve as vehicles for students to share information, to offer justifications and feedback, to generate challenging ideas, and to internalize knowledge and understandings (Mercer et al., 1999). By working with peers who are more advanced in certain areas of development, students could reach a developmental level that would not have been achieved when working alone.

Unlike Vygotsky who proposed that purposeful learning is built upon knowledge asymmetry, Piaget (1985) stressed the importance of knowledge symmetry for stimulating cognitive development in peer interactions. Knowledge is actively constructed through one’s persistent effort to coordinate between existing knowledge and new information encountered in the world. The peer context in which learners share relatively equal knowledge status are likely to support the occurrence of sociocognitive conflicts and co-construction of knowledge. Such cognitive conflicts can induce students’ effort to resolve cognitive disequilibrium, to co-construct new understandings with peers, and eventually to reach cognitive equilibrium.


Theories Focusing on Peer Groups or Norms

Peers can influence students’ academic development through group norms, which serve to inform behavioral expectancies in the social (e.g., prosocial and aggressive behaviors) and academic domains (e.g., participating in class, studying for tests, academic goal orientations, and academic abilities; Laninga-Wijnen et al., 2019). At least two types of peer norms have been examined in the classroom context. Descriptive norms refer to the grand-mean level of behavior performed by students in a classroom (Cialdini, 2007; Dicke et al., 2018; Televantou et al., 2021). Injunctive norms or norm salience reflects the extent to which certain behavior is approved in the classroom, which has been operationalized as either the correlation between students’ behavior and sociometric popularity or a classroom-aggregated behavior weighted by students’ sociometric popularity (e.g., Gest & Rodkin, 2011; Laninga-Wijnen et al., 2018).

Two potential processes account for the influence of group norms on students’ learning. First, peer norms convey social expectations for all students in the classroom. Social cognitive theory (Bandura, 1986) suggests that people tend to follow rewarded actions observed from peer models. Social misfit theory (Wright et al., 1986) suggests that conforming to group norms allows students to fit in and gain acceptance from the group. Social identity theory (Tajfel & Turner, 1986) indicates that following peer norms helps individuals form shared identities that can provide a sense of relatedness or sense of belonging (Dijkstra & Gest, 2015; Laninga-Wijnen et al., 2019).

Second, peer norms present “generalized others” that students can use as a reference to shape their behaviors and beliefs in learning. The well-known Big-Fish-Little-Pond-Effect (BFLPE, Marsh, 1987) documents that students tend to compare themselves with general others to determine their ranking within the group. When students find themselves ranked low among high-achieving others, they tend to be more susceptible to lower academic self-concept or achievement (Dicke et al., 2018). The peer spillover effect (Fruehwirth, 2013), on the contrary, assumes that the average level of peers’ achievement can have positive impacts on individuals’ achievement over and above the effect of individuals’ achievement (Stäbler et al., 2017). This theory aligns with the notion of social contagion, or the diffusion phenomenon, reviewed in the next section.


Processes Focusing on Social Network Processes

Peers within a group (e.g., a classroom or a school) are interdependent with each other. Interpersonal relationships and interactions form dynamic social networks. Social contagion or diffusion describes a phenomenon that concepts, beliefs, behaviors, and even emotions tend to spread from individual to individual within social networks (Christakis & Fowler, 2013). This phenomenon could be explained by at least two network theories. Social Capital Theory (Patulny & Svendsen, 2007) suggests that information or resources are inherent in social relationships and are transmitted through social connections. Individuals vary in social capital, defined as the number of interpersonal connections and to whom they connect. Those with more social capital are considered the “hubs” (Wölfer et al., 2012) of the network who may exert significant influences on the contagion or diffusion process (i.e., spreading of behaviors or resources across connected individuals). The structural cascading theory (Schaefer et al., 2010) suggests that social networks involve multiple endogenous processes that can shape the network structure and density over time. Reciprocity and transitivity are two examples of the endogenous processes. Reciprocity means that once a student initiates an interaction with a peer, the interaction is likely to become reciprocal over time; transitivity means that when a student has connections with two peers, these two peers are likely to connect with each other over time (e.g., Daniel et al., 2019).

Another commonly studied network phenomenon is the homophily effect (Brechwald & Prinstein, 2011; Kandel, 1978), that similarities in personal characteristics are associated with the likelihood or strength of interpersonal social relationships. Recent advancement in social network analysis (e.g., Ripley et al., 2021; Snijders et al., 2010) draws distinctions between two network processes, which together contribute to the homophily phenomenon: selection and influence. The selection process describes the tendency for students to interact with peers with whom they share similar characteristics. It aligns with the similarity-attraction hypothesis (Byrne & Nelson, 1965) which suggests that interacting with peers of similar attitudes and beliefs can lead to greater trust and predictability in social interactions. The influence process refers to the tendency for group members to become more similar to each other after a sustained period of interactions. Understanding how peer selection and influence processes affect students’ cognitive and academic development allows researchers to uncover the dynamic changes in peer social networks.


Peer Influence on Cognitive and Academic Development – Past Decade of Research

This section reviews over a decade of research on peer influence in three key areas of cognitive and academic development: executive functioning, academic motivation and engagement, and academic achievement. For each of these key areas, the review demonstrates how peer influences vary in forms (e.g., dyadic interaction, peer group) and processes (e.g., via individual beliefs or network processes) during the transitions from early childhood (age 3–5) to middle childhood (age 6–11) and adolescence (age 12–18).


Peer Influence on Executive Functioning

Executive functioning refers to a set of higher-order cognitive regulatory abilities, including working memory, inhibitory control, and attentional flexibility (Miyake & Friedman, 2012). Students with more mature executive functioning are better at regulating emotions and behaviors toward learning (e.g., goal setting, planning), and have greater capacities to perform complex cognitive tasks (e.g., problem-solving and reasoning; see Greene et al., 2024; Hawkley & Capitanio, 2015; Park & Lee, 2015). The developmental links between executive functioning and peer experiences have been documented from early childhood through adolescence stages (de Wilde et al., 2016; Holmes et al., 2016). While some researchers focused on the roles that executive functioning plays as students form interactions and relationships with peers (e.g., Park & Lee, 2015), others emphasized how interactions with peers shape the development of executive functioning as students learn to regulate their emotions, inhibit responses toward aggressive impulses, or exercise perspective-taking (e.g., White et al., 2021). A review of these studies is organized by stage of development below.

Early Childhood

Executive functions are highly malleable during early childhood due to the rapid development in students’ brain functions (Diamond, 2013). The primary context of peer interactions during this development stage is through play (e.g., Lillard et al., 2013). Peer play in early childhood displays a developmental progression from solidary play to complex forms of cooperative play (e.g., pretend play, Thompson & Goldstein, 2019). To sustain cooperative play, children must actively adjust their actions, speech, and interaction to fit the particular roles (e.g., pretending to be a teacher and students) that they take on, through which their “higher mental functions” are developed (Elkonin, 1978; Vygotsky, 1967). Further, in play, children follow directions from others and create shared regulations as they observe and monitor peers’ play. These directions and regulations may then be gradually internalized by children as mental tools to be used in their future actions. Overall, existing evidence supports the influence of play on young children’s growth in executive functions (Colliver et al., 2022; Thibodeau-Nielsen et al., 2020; White et al., 2017; 2021), although issues remain regarding the generalization of findings to more diverse populations (e.g., Head Start vs. non-Head Start children), comparisons between different types of play (e.g., fantastical vs. realistic pretense), and the roles of adult instruction (vs. unstructured play).


Middle Childhood and Adolescence

Compared to the early childhood literature, only a handful of studies in this field focused on middle childhood or adolescent populations (Ilmarinen et al., 2017; Miller et al., 2018; Rutherford et al., 2018). These studies generally show that students with poorer executive functions are more likely to engage in physical aggression with peers, which then hinders their peer relationships. Experiencing negative peer relationships, such as peer exclusion, over an extended period would deplete students’ cognitive resources for executive functions or reasoning – a process outlined in the regulatory depletion model (Muraven & Baumeister, 2000). To date, however, the reciprocal relations between peer relationships and executive functioning have not been reliably replicated, especially when specific types of peer relationships (peer acceptance, peer rejection) or executive functions (e.g., working memory, inhibitory control) are examined (Lecce et al., 2020). Moreover, longitudinal studies suggest that the association between peer relationships and executive functioning is weakened over time as students transition from early childhood through middle childhood (e.g., Holmes et al., 2016). This weakened association may be attributed to the maturation of executive functioning in older children or adolescents, where there might be less variation across individuals. Additionally, as the forms of peer interactions and relationships become more complex and effortful across life stages, executive functioning alone might become less sufficient for students to build or to maintain their peer interactions.

The weak association involving executive functioning in older children might explain why adolescent research tends to shift the focus to another related construct – self-regulation (Rutherford et al., 2018), although the shift might simply reflect a preference in the use of a different terminology. Self-regulation is defined as the capacity subserved by executive functions to construct, evaluate, and achieve goals (Hofmann et al., 2012). Breiner et al. (2018) examined the impact of a virtual peer on adolescents’ self-regulation, where adolescents were asked to complete an adapted go/no-go task while undergoing an fMRI scan. Participants were randomly assigned to either an “alone” or a “peer” condition. In the peer condition, participants were led to believe that a friend (peer) would also be participating in the experiment and would be viewing the participants’ performance from a different room. It was found that adolescents in the peer condition had a poorer task performance than their counterparts, given that adolescents in the peer condition likely expended additional cognitive resources to overcome cognitive interference that stemmed from peers, social cues, and rewards. Similarly, Wolf et al. (2015) found that adolescents showed poorer performance on a cognitive task (relational reasoning) when observed by a friend than when observed by an experimenter or performing the task alone; the peer influence was stronger for older adolescents than younger adolescents, while adults (21–34 years) were not subject to such a peer influence. These findings suggest that adolescents are sensitive to peer evaluations as they engage in high-level cognitive tasks.White



Peer Influence on Academic Motivation and Engagement

Academic motivation refers to the antecedents of behaviors and decisions related to academic functioning and success (see Miele et al., 2024; Schunk et al., 2008), which is related to students’ effort and investment in learning (Wigfield & Eccles, 2002). Engagement in learning arguably is a part of the academic motivation processes, which can be expressed in the form of behavioral, cognitive, and emotional engagement (Fredricks et al., 2004). The associations between peer relationships and self-reported academic motivation and engagement have mainly been examined in middle childhood and adolescence, which may be due to difficulties in obtaining reliable self-reports of motivation and engagement from younger students. Thus, the reviews in this section mainly focus on middle childhood and adolescence.

It has been found that having better affiliations with classmates, such as peer acceptance and sense of belonging, contributes to adolescents’ academic engagement (Mikami et al., 2017), responsible classroom behaviors (Wentzel et al., 2016), interest in particular academic subjects (Wentzel et al., 2010), and academic achievement (Hemi et al., 2021; Im et al., 2016; Zhang et al., 2019). Particularly, researchers have shown that peer groups, particularly when stable, can help students re-engage in academic work in the face of obstacles and setbacks during middle school transition (Vollet & Kindermann, 2020). On the contrary, experiencing dissatisfactions or conflicts in peer interactions (e.g., arguments and fights) is associated with a decrease in their emotional engagement (e.g., I feel like I am part of my school, Buhs et al., 2018) and predict higher dropout rates (Moses & Villodas, 2017).

The homophily phenomenon of motivation, engagement, and achievement in adolescents’ classroom social networks has received substantial attention. Shin and Ryan (2014) found that adolescents tend to affiliate with peers who were similar in their level of academic self-efficacy and school GPA (selection effect) and that adolescents’ GPA was also influenced by that of their friends over time (influence effect). The homophily phenomenon has also been evidenced in adolescents’ three facets of school engagement (i.e., emotional, cognitive, and behavioral, Wang et al., 2018). Specifically, Wang et al. showed that although students tended to be similar with peers over time regarding the three aspects of engagement, the selection effect was limited to behavioral engagement but not other types of engagement. This might be explained by behavioral engagement being more salient and observable for students when selecting peers in friendship formation. Similarly, the homophily phenomenon for other related constructs, including intrinsic motivation, achievement goals, and disruptive classroom behaviors, have been evidenced, such that friends become increasingly similar over time in motivation and engagement (e.g., King & Mendoza, 2021; Mendoza & King, 2020; Shin et al., 2019).

The downside of the homophily effect has also been documented. Rambaran and colleagues (2017) found that, although high-achieving friendship dyads tended to benefit each other’s achievement over time, students who shared low achievement levels and high levels of unexplained absence were more likely to form friendships with each other and reinforce academic maladaptiveness. It is possible that poor academic behaviors and values would gain greater approval and are more likely to become a part of the peer norm, when such behaviors are shared by the students. Failing to attend to such peer norm might lead to academic disengagement among adolescents in schools.

In line with the abovementioned studies focusing on peer influence in academic achievement, research has been conducted to examine classroom norms as a potential moderator of the homophily effect of academic motivation and engagement. For example, Masland and Lease (2013) revealed that for students from Grade 3 through Grade 5, those with low academic values are more likely to conform to academic behaviors when they belonged to classrooms with higher academic norms than that in classrooms with lower academic norms. However, peer group norms for motivation have also been found to moderate the homophily of academic ability. Focusing on fifth- and sixth-grade students in math and science classrooms, Laninga-Wijnen et al. (2018) showed that students were more likely to select peers as friends based on similar levels of achievement in classrooms with peer group norms centering on higher academic goal orientation, manifested as the correlation between students’ sociometric popularity and their academic goal orientation. Their findings support the moderation effects of peer norms associated with performance or mastery goal orientation.


Peer Influence on Academic Achievement

Compared to executive functioning and academic motivation or engagement, the links between peers and students’ academic achievement are most studied in the field of peer influence. Major focuses in early childhood research include how peers shape young children’s language and literacy development (e.g., vocabulary knowledge) and the generalization of findings to historically marginalized populations. In middle childhood and adolescent research, a wider array of research topics has been investigated, such as the mediating or moderating role of academic self-concept and peer-mediated interventions. Social network analysis has been applied in cross-sectional and longitudinal studies to understand the underlying mechanisms of peer influence across these distinct life stages. These studies are reviewed in this section.

Early Childhood

A substantial body of literature has documented the direct and indirect influences of peers on students’ academic achievement across distinct lifespans. Peer influence studies conducted in early childhood settings have been mainly focused on students’ language growth. Language development is the foremost accomplishment in early childhood and serves as a strong predictor of students’ success in later learning (Justice et al., 2011). Interacting with peers offers students a wide array of exposure to language resources, such as vocabulary (Chaparro-Moreno et al., 2019; Gámez et al., 2019), decoding skills (Jones et al., 2017; Kiuru et al., 2017), syntactic knowledge (Anderson et al., 2001), as well as opportunities for students to use and to practice their language skills in real-life settings.

Driven by the cognitive development theories (Piaget, 1985; Vygotsky, 1987) and Bandura’s vicarious learning (1986), empirical studies have consistently shown that the average language ability of students in the classroom is positively associated with preschoolers’ language growth across the academic year (Mendolia et al., 2018; Justice et al., 2011). Students’ communicative exchanges with various peers in the classroom expose them to peer language that is contingent on students’ own language level. Such contingency is expected to stimulate language growth within their zone of proximal development. Furthermore studies have demonstrated the differences across individuals regarding the amount of exposure to peer language resources in the classroom (Chaparro-Moreno et al., 2019; Chen et al., 2020a). For example, Chen and colleagues found that peer language resources, operationalized as a weighted aggregation of classmates’ language skills based on individuals’ frequency of interactions with classmates, varied significantly among students and were positively associated with their language growth.

In recent years, a growing body of research focuses on the association between peer interactions and language development particularly for dual language learners’ (DLL). For instance, Schmerse (2021) and Garcia (2021) showed that DLLs experienced greater gains in vocabulary skills when grouped with peers who had higher vocabulary skills in the dominant language socialized in the classroom. Other studies (Choi et al., 2018; Kohl et al., 2021; Weiland et al., 2014), however, did not find a significant association between peer language skills and DLLs’ language development. Such mixed findings suggest that peer influence in linguistically and culturally diverse classrooms is not solely operationalized by peer language skills. For instance, Lin et al. (2023) considered classroom DLL compositions when examining the roles of peer language skills in DLLs’ language development from preschool to Grade 3. Lin et al. found that, by grouping emergent bilinguals (children who mainly spoke their native language but some English at home and in school) alongside fluent bilinguals (children who spoke English in school and both languages at home) and English monolinguals in the classroom, the proportion of emergent bilinguals predicted children’s language growth above and beyond the influence of peers’ average language skills. This finding supports the use of asset-based approaches (see López, 2024) in education, viewing diversity in language and culture as developmental resources in early childhood classrooms.


Middle Childhood and Adolescence

Peer influence research conducted in middle childhood and adolescence contexts has painted a largely consistent picture that having positive peer relationships is predictive of higher levels of academic achievement. A meta-analysis by Wentzel et al. (2021) based on 72 studies published between 1989 and 2017 showed a moderate positive association between peer acceptance and academic achievement. This association was stronger in primary than secondary school students, in Asian countries than European countries, and when academic achievement was measured by grades or tests than standardized tests (the former are more proximal to the contexts in which peer acceptance evolves).

Research during these life stages highlights the roles of academic self-concept as an important mediator or moderator of the links between individuals’ and their peers’ academic achievement. Academic self-concept is generally defined as students’ knowledge and perceptions of their own academic ability (Bong & Skaalvik, 2003). Wentzel and colleagues’ (2021) meta-analysis supports the self-determination theory (Deci & Ryan, 2000), demonstrating that peer acceptance can contribute to greater academic self-concept and sense of belonging, which then fosters active engagement and positive affect in schools. Consistent with research on the Big-Fish-Little-Pond effect (BFLPE), two studies (Dicke et al., 2018; Televantou et al., 2021) based on national samples of children in the United States and the United Kingdom demonstrate that students in higher-achieving schools tended to exhibit poorer academic self-concept and academic achievement, even after controlling for measurement error and including strong controls for baseline differences.

Negative peer experiences, such as peer victimization or rejection, have shown long-term deteriorating influences on middle childhood and adolescent students’ academic competence or achievement. Ladd et al. (2017), for example, reported a longitudinal study tracking the associations between peer victimization and academic achievement from kindergarten to high school. It was found that experiencing chronic victimization could dampen students’ school liking and engagement, which affects their long-term academic achievement. Aligned with the regulatory depletion model, researchers posit that relationship disruptions as a consequence of peer victimization could detract cognitive resources that are necessary for maintaining focus and engagement at school, which thereby leads to academic maladjustment (e.g., Juvonen et al., 2011). Consistent with these notions, a large-scale, longitudinal study in Korea indicates that youth bullied by their peers not only had a lower sense of self-worth but also exhibited lower levels of school engagement and achievement (Cho & Choi, 2017); a large-scale study focusing on middle and high school samples drawn from the California Healthy Kids Survey demonstrates that peer victimization was associated with lower academic performance as measured by GPA and school truancy (Wormington et al., 2016).

Engaging in deviant behaviors is negatively associated with academic achievement. Véronneau and Dishion (2011) demonstrated that engagement with friends with high levels of problem behaviors, such as lying and being physically aggressive, was associated with lower levels of academic achievement. These researchers postulated that the availability of immediate rewards as a consequence of engaging in deviant behaviors may detract them from the development of skills pertinent to successful learning (e.g., self-regulation), thereby creating a downward spiral of poorer academic achievement. Based on the dual failure model (Patterson & Capaldi, 1990), van Lier et al. (2012) revealed that students who exhibited externalizing problems (aggression, delinquency, and hyperactivity) during early elementary years (ages 6–8) were more likely to experience double failures in peer relationships and academic achievement, which could lead to internalizing problems (e.g., anxiety, loneliness).

In line with the theory section discussing social processes in groups and classrooms, the peer influence literature conducted with adolescents has dedicated to the influence of peer culture, which are “stable set of activities or routines, artifacts, values, and concerns that students produce and share in interaction with peers” (Corsaro & Eder, 1990, p. 197). For example, Lynch et al. (2013)’s 4-H Study of Positive Youth Development found that perceived peer culture in schools – as indexed by an aggregate of friendship quality at the school level – was associated with early adolescents’ academic achievement. Specifically, the more positive students viewed the peer culture in their school, the higher was their GPA. This longitudinal association between peer culture and achievement was evident even after controlling for individuals’ school engagement and social competence.

The literature on peer-mediated interventions for middle childhood and adolescent students sheds light on how peers in these life stages socialize knowledge and understanding. Many of these interventions are rooted in the cooperative or collaborative learning literature that has lasted for at least four decades (see Gillies, 2014 for a review). For example, several small-group discussion approaches have been designed to stimulate high-level thinking, comprehension, and engagement through well-scaffolded peer talk and social interactions, such as Collaborative Reasoning (Anderson et al., 2001; Sun et al., 2015), Quality Talk (Murphy et al., 2018), and Thinking Together (Mercer et al., 2019). Van Ryzin and Roseth (2021) implemented structured small-group activities in middle schools, which was designed to enhance positive interdependence in learning groups (Johnson et al., 2013). They showed that the peer-mediated intervention effectively promoted greater peer relatedness, reduced student stress caused by negative peer interactions, and promoted academic outcomes.


Influence of Peer Social Networks across Life Stages

Social network approaches have emerged as a trend for examining dynamic relations between students’ learning and peer socialization processes across life stages. Preschool social networks are highly reciprocal and tend to spread social connections within the classroom (i.e., forming transitive triads, Daniel et al., 2019). Such network dynamics are in part driven by students’ academic competence. DeLay et al. (2016a) showed that students in Head Start classrooms chose to interact with playmates or partners who shared similar academic competencies. The level of academic similarity was augmented through sustained interactions across the academic year. Such homophily effects have also been found in rural preschool classrooms where educational resources are limited (Lin et al., 2016). Teachers in these rural preschool classrooms reported observing students interacting more often with classmates who share similar learning-related behaviors (e.g., task persistency and peer collaboration). Although these studies mainly focused on the selection process of the homophily phenomenon, the findings suggest that preschoolers can discern peers’ learning-related behaviors in relation to that of their own and can assimilate the learning-related behaviors observed from their peers. The findings caution the potentiality of classroom segregation based on students’ characteristics, and highlight the roles of teachers in attuning to students’ interaction patterns and creating opportunities to diversify peer experiences.

Compared to the selection process in early childhood, research conducted in middle childhood and adolescence focused more on the influence process of the homophily phenomenon as well as its differential effects for high- versus low-achieving students. Examining reading ability in Finnish primary schools, Kiuru et al. (2017) showed that first- to fourth-grade students tended to choose peers with similar levels of reading fluency but not comprehension, and they became more similar to their peers in both reading fluency and comprehension over time. Specifically, students with higher reading ability were more influenced by their high-ability peers than low-ability peers, whereas low-ability students were more susceptible to their low-ability peers, cautioning the downward spiral effects of peers for low-ability students. Similarly, Gremmen et al. (2017) suggested that similar-achieving peers are attractive to adolescents, particularly for low-achieving students with high truancy levels. They further discovered that the selection and influence processes followed a developmental sequence. Seventh-grade adolescents tend to select peers with whom they like to be friends based on their similarity in academic achievement, whereas the change in academic achievement in response to the friendship selection mainly take place in the following academic year. On the contrary, Cooc and Kim (2017) found that second- and third-grade students were generally capable of identifying and seeking help from peers with greater reading ability, and students with lower reading ability appeared to benefit more from their high-ability peers, supporting Vygotsky’s (1979) theory of zone of proximal development. Findings from such network analyses raise an important question of whether naturally occurring (i.e., not instructed by the teachers) social processes can facilitate the learning experiences of low-ability students in the classroom.

The recent development of longitudinal social network analysis methods allows more nuanced examinations on the homophily phenomenon. For instance, Gremmen et al. (2019) went beyond same-behavior processes (the selection and influence processes based on a single type of behavior) to discuss the circumstances where the selection and influence processes are based on combinations of different types of behaviors (i.e., cross-behavior processes). They found that students with risk behaviors tended to befriend peers who had similar risk behaviors and those who are low-achieving (i.e., a cross-behavior selection process), and that having friends with risk behaviors was associate with an increase in risk behaviors and a decrease in academic achievement (i.e., a cross-behavior influence process). They reasoned that both low-achieving and risk behaviors students are accepted by peers during adolescence as a response to the challenging transition to adulthood and as a purpose of gaining a sense of autonomy under the Western culture. Thus, these two behaviors are likely to go hand in hand in the selection and the influence process of the homophily phenomenon. Furthermore Laninga-Wijnen et al. (2019) investigated the moderation effect of classroom academic norm salience on the academic homophily phenomenon. They showed that in classrooms where popular students are high-achieving, both high- and low-achieving adolescents are likely to be friends with peers based on similarity in achievement. However, in classrooms where unpopular students are high-achieving, the academic homophily effect is specifically salient among low-achieving students, whereas high-achieving students tend to avoid high-achieving peers to achieve a higher peer status.



Adults’ Roles in Peer Influence

Teachers’ Role

Teachers act as “invisible hands” in shaping classroom norms and interactions among students (Farmer et al., 2011). Research in this field has suggested several approaches teachers use to mediate or moderate peer influence on students’ cognitive and academic development. One line of studies focuses on the impacts of teachers’ instructional practices, such as academic or emotional support, instructional quality, and grouping strategies, on the classroom social dynamics (Audley-Piotrowski et al., 2015; Farmer et al., 2019). It has been shown that teacher academic support (e.g., answering student questions, explaining incorrect answers) and academically interesting instruction based on students’ perceptions could buffer the negative influence of the classroom descriptive norm of disruptive behavior in students’ learning (Müller et al., 2018). A handful of studies began to focus on teachers’ grouping strategies, which have yielded mixed findings. van den Berg et al. (2012) found that students who did not like each other at the beginning of the school year showed higher likability with each other at the end of the school year when they were placed in the closer seats. However, a similar seating intervention resulted in greater peer-nominated aggressive behaviors and less perceived cooperation than in the control condition (Braun et al., 2020). Other instructional grouping studies showed that the more ability differentiated instruction perceived by students, the higher the descriptive classroom norms of disruptive behaviors among adolescence (Müller et al., 2018). Teacher-report heterogeneous ability grouping was also negatively associated with students’ friendships and girls’ experience with peer conflicts in early childhood (Kim et al., 2020). These mixed findings suggest the need for future research to further understand the social processes underlying grouping strategies and their academic and social influence.

A second line of research focuses on teacher attunement, defined as teachers’ knowledge of students’ social roles and positions in comparison to students’ own knowledge (Ahn & Rodkin, 2014. p. 1146). Research has shown that teachers’ attunement to bullying and victimization was associated with students’ sense of belonging and peer acceptance in elementary and middle schools (Gest et al., 2014; Norwalk et al., 2015). One plausible explanation is that teachers who are more aware of students’ social roles are more likely to take actions to prevent or intervene in these negative social interactions. However, these studies also document significant discrepancies between teachers’ and students’ knowledge of classroom social dynamics. The discrepancies may be attributed to teacher biases toward certain student characteristics, such as popularity or internalizing behavior (Dawes et al., 2017). To date, very few studies on teacher attunement are conducted in early childhood settings, with a few exceptions. Chen et al. (2020b) and Huitsing et al. (2019), for example, reported lower congruency between child-report and teacher-report social networks than the congruency between child-report and researcher-observed social networks or self-report networks. Explanations for such discrepancy between children’ and teachers’ perceptions remain largely unexplored. Recently, Peceguina et al. (2022) who showed that preschool teachers tend to pay more attention to older preschoolers and children without disability on peer preferences, suggesting the need for teacher professional development focusing on peer social networks for younger preschoolers and children with disabilities.

A third line of literature documents the affective influence of teachers on peer relationships, including teachers’ emotional support, teacher–student relationships, and teacher preferences (Hughes et al., 2014; Shin et al., 2019; Wang et al., 2016). Based on a sample of ethnically diverse and predominantly low-income sample of elementary students, Hughes and Im (2016) found that elementary students were more liked by peers if they had warmer and less conflictual relationships with teachers. Shin et al. (2019) showed that early adolescents’ perceived relatedness with their teacher can amplify their friendship selection toward prosocial or aggressive peers. Furthermore, research shows that students’ peer reputation of teacher liking or disliking was associated with peer liking or disliking (Hendrickx et al., 2017) and even with peer victimization (Wang et al., 2016).


Parents’ Role

In the past decade, parents’ roles in peer influence on students’ cognitive and academic development has received increasing attention, where the primarily focus is placed in the adolescence period when parent involvement in students’ learning declines and student involvement with peers increases. Researchers have examined the joint influence of parents and peers on student learning, including the moderating role of parents in peer interactions and parents’ restriction in peer selection (Lam et al., 2014; Larson et al., 1996). For instance, research indicated that parent involvement and friendships showed additive effects on academic engagement and achievement of adolescents who are academically at-risk (e.g., Bradley et al., 2021; Darensbourg & Blake, 2014; Im et al., 2016). However, poor quality in father–child relationships was associated with decreased self-control in 10th to 12th graders, which in turn was associated with students’ deviant peer relationships (Liu et al., 2020).

Contrary to the positive influence of parental involvement, parents’ monitoring of students’ activities did not predict early adolescents’ academic achievement, after accounting for friends’ school engagement and achievement (Véronneau & Dishion, 2011). Moreover, parent restriction in students’ peer interactions (i.e., limiting students’ time with peers) was associated with dampened behavioral and psychological adjustment (Xiong et al., 2020). A few studies have simultaneously examined roles of teachers, parents, and friends on students’ learning. In terms of social support, Wang and Eccles (2012) found that teachers’ and parents’ social support predicted adolescents’ higher levels of school compliance, while peers’ social support predicted decreases in school compliance. In terms of social relationships, Sethi and Scales (2020) found that student–teacher relationships showed the strongest associations with school outcomes (e.g., academic motivation, perception of school climate, and GPA) than student–parent or friendship relationships, and that student–parent relationships were weakly associated with school outcomes in high school than in middle school students.




Summary and Future Research Directions

In this section, we synthesize the theories and research reviewed in this chapter. Specifically, we summarize multiple roles that peers play in students’ cognitive and academic development, similarities and differences of research on peer influence across early childhood through adolescence, joint influence of adults and peers, and directions for future research.

Multiple Roles of Peers

Peers play multiple roles in individuals’ cognitive and academic development. They are key socializing agents with whom students co-construct knowledge or emulate social behavior or beliefs. Peers are also assets that can satisfy students’ psychological needs and shape their academic identity and motivation. Meanwhile, distress, psychological burdens, and negative self-evaluation can surge when students are excluded by peers, receive negative peer evaluation, or engage in upward social comparisons. When considering peers as a social context, peers’ average academic achievement and group norms salience for academic-related characteristics (e.g., achievement, goal orientation, learning behaviors) are critical in shaping individuals’ academic development due to the reference and expectations delivered by peer group and individuals’ desire to fit in. From the social network perspective, the social affiliations among peers are constantly evolving via complex selection and influence processes, which can lead to different trajectories of cognitive and academic development based on characteristics of individuals and those of their peers.


Similarities and Differences of Research from Early Childhood to Adolescence

Research across the three life stages generally shows that positive peer interactions and relationships consistently exert positive influences on students’ executive functioning, academic motivation and engagement, and academic achievement (e.g., DeLay et al., 2016b, Wentzel et al., 2021), whereas negative peer interactions and relationships, such as rejection, victimization, or friendships with deviant behaviors, hinder students’ academic and psychological development both concurrently and longitudinally (e.g., Ilmarinen et al., 2017; Ladd et al., 2017). Research in this field has also gradually shifted its focus from traditional means-end approaches or pre–post comparisons to more process-driven approaches to unpack the underlining processes of complex peer influences in learning. Particularly, social network analysis has received much attention in the past decade of research, allowing researchers to simultaneously examine processes and characteristics at the individual, dyadic, and contextual levels. Some of these studies have successfully revealed the dynamic and reciprocal influence of peers over a static or unidirectional assumption (e.g., Kiuru et al., 2017; Wang et al., 2018).

A major difference among studies across the three life stages pertains to how researchers conceptualize and operationalize peer influence. Early childhood research tends to treat students as active social agents within dyadic peer interactions (e.g., play or fight), and assumes that exposure to classmates with different levels of ability can lead to various degrees of emulation, internalization, or appropriation of knowledge (e.g., Chen et al., 2020a; Justice et al., 2011). The focus of middle childhood research has been evenly split between the peers-as-social-agent perspective and peers-as-social-context perspective. Drawing from the former perspective, researchers have investigated peer influence using experimental frameworks in which students’ academic outcomes under a peer-mediated intervention were compared with control-comparison conditions for causal inferences (e.g., Lin et al., 2022; Mercer et al., 2019; Murphy et al., 2018; Sun et al., 2015; Webb et al., 2014). These peer-mediated interventions feature particular forms of interactions with peers (e.g., explanation to peers) that are the processes of learning. Drawing from the latter perspective, researchers focused on observing naturally occurring peer relationships and peer group norms and how they interact with individuals’ perceptions or beliefs to affect school outcomes (e.g., Dijkstra & Gest, 2015; Hendrickx et al., 2017).

The differences across the three life stages correspond to the dominant methodological paradigms adopted by researchers. While early childhood researchers tend to rely on cross-sectional, observational research methods, middle childhood and adolescence researchers tend to rely on longitudinal survey designs based on multi-informant methods. This might be in part due to the consideration of young students’ limited ability to accurately reflect on their internal states or relationships with others. The lack of long-term longitudinal studies and consistent methodological paradigms in this field limits our understanding of changes in the magnitude and scope of peer influence across these distinct life stages.


Joint Influence of Adults and Peers on Cognitive and Academic Development

Research over the past decade supports the unique influence of peers on students’ cognitive and academic development over the influences of teachers and parents. It has also begun to explore teachers’ and parents’ roles in fostering more positive peer interactions and relationships. Findings on teacher influence raise the importance of teacher attunement to classroom social dynamics, teachers’ instructional strategies, and their social–emotional support. Findings on parental influence underscore the importance of student–parent relationships and parental involvement in learning during adolescence, but caution deteriorating types of parent monitoring and restriction in students’ engaging in peer interactions. Social network research (e.g., Chen et al., 2020a; Shin & Ryan, 2014) and the few long-term longitudinal studies (e.g., Ladd et al., 2017) indicate that maladaptive peer experiences (e.g., victimization, isolation) tend to cause chronic or downward spiral effects on their school outcomes since early school years. This suggests a critical need for teachers and parents to intervene in students’ peer experiences early to break the downward-spiral effects.

Future Research Directions

Over the past decade, the field of educational psychology has shown a surging interest in peer influence in students’ developmental trajectories. The studies by Cooc and Kim (2017) and Chen et al. (2020a), for example, draw our attention to the fact that, as early as early childhood, students show individual preferences for certain peers with whom they affiliate, and this selection process affect the ways by which they are influenced by peers in the classroom. Yet, as noted in the previous sections, research that focused on different life stages often vary in the conceptualization and operationalization of peer influence as well as methodological paradigms. Even constructs that bear the same name might not share the same meaning across studies (e.g., executive functioning, motivation). There is a strong need for longitudinal studies where peer influence and cognitive and academic constructs are investigated consistently across distinct life stages to advance our understanding of how the roles of peers in students’ academic life change as they age. Further, systematic examinations on qualitative changes in how students at different life stages interact with peers are needed to inform understandings regarding the developmental discontinuity (Lerner et al., 2018) in peer influence of learning. Mixed methods social network analysis (Froehlich et al., 2019), for example, might help addressing this issue, which allows researchers to examine communication and learning patterns underlying peer social networks that could not be revealed by quantitative social network analysis alone.

There remains a strong need to understand whether findings can be generalized to students with diverse backgrounds. For example, to what extent the peer selection and influence process identified from White and middle-class populations could be applied to classrooms and schools serving historically marginalized students? To what extent could peer influence buffer against or exacerbate risk factors for vulnerable students, such as low-achieving students or those who come from families with low socioeconomic status? Research on these critical issues will inform educational practices and policies for creating more equitable and inclusive learning environments for all students (Farmer et al., 2019).

Although research has begun to examine the associations between peer influence, teachers’ instructional practices (e.g., Gest & Rodkin, 2011; Hamm et al., 2014), and parental involvement (e.g., Im et al., 2016), only a handful of studies simultaneously examined the joint influence of peers, teachers, and parents, and the work has mostly been correlational and focused on adolescent populations. Effective educational interventions that can augment positive peer influence or eliminate negative peer influence on cognitive and academic outcomes have also mainly been found in middle childhood or adolescence research (e.g., Van Ryzin & Roseth, 2020). One exception is the Buddy Up intervention designed to help preschool students engage in play with more diverse peers (Hanish et al., 2021). Furthermore, findings focused on teachers’ social dynamic management practices have been mixed and could benefit from more replication or efficacy trial studies.

So far, the bulk of the literature on peer influence is concerned with processes that occur in traditional classrooms or school contexts. These environments are often considered as bounded systems for identifying peer interactions and relationships. However, rapid technological advancements are transforming schools and students’ social networks in remarkable ways, where the boundaries for learning and peer interaction become vague and their complexity and richness have gone beyond those in traditional classrooms. Recent research has started to incorporate technology to augment the efficacy of peer-mediated learning. For example, Mercier et al. (2017) incorporated multi-touch technology in upper elementary classrooms to facilitate students’ engagement in others’ ideas. Mercer et al. (2019) used Interactive Whiteboard to facilitate students in learning how to talk and think together. Jeong and Hmelo-Silver (2016) proposed seven affordances that technology-supported collaborative learning must provide to yield successful learning outcomes: joint tasks, communication, sharing resources, engaging in productive processes, engaging in co-construction, monitoring and regulation, and finding and building groups and communities. The growing trend of online learning and social networking with friends in virtual contexts may have exerted unique influences on students’ cognitive and academic development, which is worth future investigation.

In closing, we draw readers’ attention to a limitation of this chapter. That is, the chapter exclusively focuses on peer influence in the domain of cognitive and academic development from early childhood to adolescence. As such, studies that examine the influences of peers on students’ social–emotional development and learning among adults are not included. We acknowledge that cognitive and academic development and social–emotional development are not independent from each other, and that peer influence is not limited to school-aged children. Future review of the literature of peer influence thus should be extended by further examining the interplay between the academic and social–emotional development across the full life span.




Conclusion

This chapter contributes to the field of human development by offering (1) a synthesis of theories that underpin peer influences through various mechanisms, including psychological, interpersonal, group, and network processes, and (2) a review of decade-long evidence from empirical research suggesting how students’ executive functioning, academic motivation and engagement, and academic achievement would be shaped by peers from early childhood through adolescence. We are excited about the growing evidence and emphasizes on the associations between peer interactions/relationships and students’ cognitive and academic development, as well as increasing efforts in unpacking the dynamic and reciprocal processes, exploring potential mediators or moderators, and examining the joint effects from peers, teachers, and parents. However, programmatic research efforts are needed to better understand the multi-dimensional roles of peers in students’ academic life throughout the distinct life stages. To date, the amount of research on peer-mediated interventions significantly lags behind observational research in early childhood and adolescent stages of development. We therefore urge educational psychology researchers to engage in school-based research that can simultaneously advance scientific knowledge and translate the knowledge into transformative educational practices to bridge research-practice gaps.
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Introduction

Advances in cognitive neuroscience research opened up new possibilities for connecting knowledge about the human brain to different disciplines in social sciences, such as clinical practices, law, and psychiatry (Huys et al., 2016; Jaeggi & Shah, 2018). One such extension, to education, has generated much discussion regarding the degree of meaning, feasibility, and practicality (e.g., Bowers, 2016; but see Gabrieli, 2016). Cognitive neuroscience research has been typically conducted in laboratory settings, involving methodologies such as magnetic resonance imaging (MRI, see review by Silva & Citterio, 2017), electroencephalography (EEG, see review by Beres, 2017), magnetoencephalography (MEG, e.g., Ahlfors & Mody, 2019), or functional near-infrared spectroscopy (fNIRS, see review in Pinti et al., 2018). Generally, these tools can capture information about brain structure or brain activity (when participants are completing tasks or at rest without a specific task at hand). In this chapter, we (1) provide an overview of the intersections between cognitive neuroscience and education, and (2) discuss a framework and topics linking cognitive neuroscience with development and learning. We emphasize the importance of engaging in meaningful and translational research through the lens of transdisciplinary collaboration between cognitive neuroscience researchers and educators. For contextualizing transdisciplinary, we refer to Rigolot’s (2020) definition of actively involving non-researcher stakeholders into research as active agents in realistic problem solving. Furthermore, we use bilingualism and summer learning as two examples of this transdisciplinary approach. We conclude this chapter by highlighting the potential to bridge cognitive neuroscience and education with increased collaboration across disciplines and beyond the research community.

In the early years of cognitive neuroscience and education coming together as a meaningful new area of study, Bruer (1997, 1998) described the connection between the fields as “a bridge too far” and the passion of connecting brain science to education and child development as overly optimistic. We provide an overview of how cognitive neuroscience and education have been bridged in the decades since Bruer’s publications. In the first section, we discuss the labels and terminology associated with neuroscience applications to educational issues. To narrow the scope of the chapter, we focus on cognitive neuroscience, a discipline in neuroscience research that has direct relevance to human behavior, particularly in learning, which is a behavior/process central to schooling experience. Then, we propose a model of transdisciplinary collaboration that has the potential to “bridge the gap” as well as strengthen the bond between research and practice, providing examples in bilingualism and summer learning. We conclude that meaningful collaboration requires a transdisciplinary approach connecting researchers and educators in context.

The connection between cognitive neuroscience and education has several beginnings. In the 1990s, research on dyslexia, a condition characterized by difficulty in accurate and/or fluent word reading, expanded to include brain-specific correlates of reading performance using neuroimaging tools (e.g., Wood et al., 1991). The acquisition of academic skills such as literacy (reading and writing) and math typically occurs during primary school years. Early work connecting cognitive neuroscience and education has focused on development of skills as well as developmental differences such as dyslexia and mathematics disability (i.e., dyscalculia; Goswami, 2006). In 2007, the inaugural issue of the journal Mind, Brain, and Education was published as the official journal of the International Mind, Brain, and Education Society (IMBES). Kurt W. Fischer (1943–2020) served as the founding president of IMBES and the founding editor of the journal. In the first issue, four concept papers were published, linking a diversity of disciplines to education: social neuroscience (Immordino-Yang & Damasio, 2007), genetics (Plomin et al., 2007), genomics (Grigorenko, 2007), and mental representations (Dehaene, 2007). In a subsequent issue, Szücs and Goswami (2007) differentiated neuroscience research conducted to inform educational practice from those studies identifying the functional mechanisms of high-level mental representations, coining the latter line of work with the phrase “educational neuroscience.” Since these early issues, the journal has continued to serve as a forum for basic and applied research on learning and development; to target content informing education for students of all ages, across diverse contexts, with an international scope; and to foster collaboration across stakeholders.

Another relevant term describing the synergy between cognitive neuroscience and education is “neuroeducation” (Ansari et al., 2012). This term emphasizes the collaboration between educators and scientists needed to improve classroom teaching based on cognitive neuroscience and cognitive psychology research findings. In turn, these collaborations and their discoveries are expected to facilitate the learning process and to support positive outcomes in students. Although often used interchangeably with educational neuroscience, or mind, brain, and education, neuroeducation has a broader definition and an expectation to connect with teaching and learning in a classroom context. This expected connection to pedagogy, however, differs from Szücs and Goswami’s (2007) definition of educational neuroscience in which the authors formulated the “combination of cognitive neuroscience and behavioral methods to investigate the development of mental representations” (p. 114). Additional terms that appeared in the literature are brain-based learning (Caine & Caine, 1994, p. 1995) or brain-based education (Bruer, 1999), which refer to the concept of treating learners holistically by providing developmentally and socioculturally sensitive pedagogy. Similar to his position in earlier publications, Bruer (1999) critiqued the connection between brain science and education as rooted in developmental and cognitive psychology, and not relevant to research in neuroscience. Overall, there are many terms associated with the potential association between cognitive neuroscience findings and education. We view meaningful outcomes as dependent on transdisciplinary collaboration through transmission of knowledge that is bidirectional between research and practice. Therefore, we use the term cognitive neuroscience and education to reflect this expectation of a bidirectional partnership. Our view of education is that of a collective system determined in a socio-cultural context that supports and facilitates an individual child’s development and learning. In comparison, empirical research in cognitive neuroscience has primarily focused on learning as a mechanism of knowledge acquisition. To achieve transdisciplinarity, researchers are expected to actively involve educators in research rather than conceptualizing primarily from scholarly literature.

Learning Through Experience-Expectant or -Dependent Mechanisms

Since the early 1990s, there have been substantive advancements in gaining knowledge on how the human brain enables perception, action, and cognition. Extensive research efforts have been focused on cognitive development in children and adolescents (e.g., Karmiloff-Smith, 1997; Munakata et al., 2004; Nelson & Carver, 1998), expanding the field of developmental cognitive neuroscience. One important focus is on neural plasticity, a phenomenon that reflects changes in the human brain as a result of experience. Greenough et al. (1987) proposed a framework separating experience that is largely relevant to biological maturation, coining the phrasing of experience-expectant mechanism. (A shorthand way to remember experience-expectant is linked to development is to recall two letter e’s in expect and develop.) This mechanism is expected to be shared among members of the same species spanning widely beyond humans. For example, in their classic experiment, Hubel and Wiesel (1970) identified the critical period in the development of the visual cortex in kittens, showing that sutured eyelids during the fourth or fifth week after birth (depriving the kitten of visual input in one eye) led to significantly fewer cells in the visual cortex. Similar sensitive periods in humans were also reported (Banks et al., 1975) in areas such as language acquisition (Neville et al., 1992). These experience-expectant mechanisms, which have relatively limited variability (i.e., largely consistent) across members in the same species, reflect neural plasticity associated with physiological or biological timetables.

Another type of experience involves a higher degree of individual difference across members of the same species and is tightly tied to the available experiences in the environment that an organism is situated in. This experience was coined by Greenough et al. (1987) as the experience-dependent mechanism. (A shorthand way to remember that experience-dependent is linked to learning is to consider a pen is a tool used in learning.) One classic example of an experience-dependent mechanism is the environmental complexity paradigm described in Hebb’s (1949) book, The Organization of Behavior: A Neuropsychological Theory. In this paradigm, Hebb described his experience rearing three groups of rats: (1) one group of a dozen rats was in a stimulating environment in his home, along with daily exposure to a maze or toys; (2) another group was raised together in a laboratory with food and water, but no stimulating objects; and (3) the last group was raised in individual cages for each rat. The group of rats raised in a stimulating environment including toys showed higher performance in learning complex tasks relative to the other two groups. In addition, there were observable brain morphological differences in the stimulated rats than the other groups, including more dendritic connections, thicker cortex, and larger neuronal cell bodies. These findings marked the beginnings of evidence-based work of a direct association between context-driven behavior and changes in the brain.

Subsequent research efforts have extended to humans and the education context to study areas such as plasticity, sensitive periods, academic skills, and socioemotional learning. For example, researchers have applied a cognitive neuroscience lens to studying adversity (e.g., through socioeconomic status [SES] differences) and plasticity (e.g., by examining intervention efficacy) to understand the relevance for child development and learning. Often, this work has aimed to use cognitive neuroscience methods to evaluate underlying mechanisms linking brain and behavior for skills such as reading and mathematics. We next extend our discussion to examining brain plasticity in the context of learning outcomes.


Stimulation and Protection of Minds

Concerning learning, brain plasticity is one topic to bridge cognitive neuroscience and education. Learning, or acquisition of new knowledge, skills, or connections, inherently reflects changes in an organism, in this case considering students in school-based contexts. Harnessing the principle of brain plasticity (i.e., how the human brain changes in response to experience or the experience-dependent mechanism), it is reasonable to assume that behavioral instruction and or interventions can lead to improved outcomes by focusing training on certain skills, particularly ones that a student may show difficulty in learning without sufficient support. (We use the term “behavioral” to refer to a student’s academic performance and not their actual behavior in a classroom. The field uses this shorthand often in contrast to brain-specific changes.) This assumption is reinforced by ideas such as the 10,000 hour rule whereby skill acquisition is guaranteed by repeatedly engaging in the same activity. Indeed, physical activity and associated differences in brain function and structure have been reported in convergent and robust findings (e.g., see Tarkka et al., 2019, for a monozygotic twin studies; see Stillman et al., 2020, for a review). These findings are part of a large corpus of work illustrating that behavioral plasticity is directly associated with experience-dependent mechanisms.

Development has also been investigated in the context of neuroscience, albeit in a slightly different direction. In Greenough et al.’s (1987) model, development and learning were both expected to grow over time. One aspect of Greenough et al.’s model that is particularly relevant to education considerations is the environment, and its features, within which development or learning occurs. Training studies (of specific skills) are a common way to explore how learning can be improved through changes to the environment. In training studies, the modality, intensity, and methods of training have been manipulated to shape learning outcomes, allowing researchers to examine these elements to determine facilitators (or inhibitors) of learning. In addition to work in highly controlled research paradigms, work focusing on ecologically valid approaches to study experience-dependent mechanisms integrates the association between SES and child development outcomes. Hackman et al. (2010) addressed the widespread and robust negative health, psychological, and academic consequences associated with low SES. Indeed, it is not the case that poverty or low SES is detrimental to health and cognition. Rather, it is the inequitable access to social, economic, financial, and educational infrastructural resources as well as the toxic stress associated with poverty/low SES leading to suboptimal developmental outcomes (Tooley et al., 2021). A key example is the Bucharest Early Intervention Project highlighting the negative impact of suboptimal early rearing environments on the developing brain (see the overview in Nelson et al., 2014). In addition to navigating complex socio-cultural considerations, this work studied brain and cognitive development comparing children who remained institutionalized in Romanian orphanages and those who moved into foster families with financial assistance. Results showed that institutionalized children had profound cognitive and socio-emotional deficits compared to typically developing children. Nevertheless, institutionalized children who moved into foster families showed growth in language, cognitive skills, and socio-emotional functioning, particularly when the transition occurred before two years of age. Findings from this line of research emphasize the importance of both stimulation and protection of the developing brain as (early) experience leaves a footprint on brain functions and structures with long-term consequences.


Academic Skills

Cognitive processes underlying learning are directly relevant to academic success. These processes are often examined in reading and mathematics, which have received ample research attention in the last two decades. Notably, our understanding of the brain mechanisms underlying reading and mathematics processing has been enriched through cognitive neuroscience research as described below.

Reading

Reading acquisition is a complex and long-term developmental process with comprehension as the most common goal of reading. For successful reading comprehension, component processes are powerful predictors, including word reading, fluency, language comprehension, background knowledge, and executive function, based on decades of theoretical and empirical studies (see Kendou et al., 2024). In emergent reading development, at least in languages represented by an alphabetic writing system, one essential skill is to connect letters and speech sounds, also known as grapheme–phoneme correspondence. In the English language, where one letter can be associated with multiple speech sounds (or phonemes, the smallest units of speech sounds in a language) and vice versa, grapheme–phoneme correspondence conventions can make the reading process more challenging. In more transparent languages, such as Italian, grapheme–phoneme correspondence is more consistent. This consistency is represented by 1:1 mapping between letters and the sounds they represent. The process of learning to read becomes a task specific to each language context, with grapheme–phoneme correspondence serving as one example of how languages can vary in the demands on the reader.

The brain mechanisms under language processing have largely been believed to be localized in the left hemisphere from early clinical studies on patients with brain lesions and those who have suffered from aphasia (e.g., Wernicke–Geschwind model, Geschwind, 1970). Advances in cognitive neuroscience have pointed to a more complex and dynamic network of brain regions supporting language comprehension and production (e.g., Dual Stream Model, Hickok & Poeppel, 2007), suggesting speech processing involves both left and right temporal regions of the brain for primary auditory processing as well as associating speech sounds to meaning, constituting the ventral stream. The dorsal stream entails the left temporal regions and the left inferior frontal gyrus, which together support speech production. Oral language skills serve as the foundational skillset of reading (and literacy more generally), as well as grapheme–phoneme mapping for the binding of print and speech. Consequently, the underlying neural mechanisms between language processing and reading are similar and overlapping (Preston et al., 2016).

Similarly, researchers interested in the cognitive neuroscience of reading have recognized that there is no single region responsible for a complex behavior like reading (Shaywitz & Shaywitz, 2008). Rather, reading is a culturally inherited activity that the brain becomes adapted to over time with experience and instruction. The brain regions responsible for reading include the left occipitotemporal region (slightly posterior to the temporal region in the ventral stream in the Dual Stream Model involving the occipital cortex, which is responsible for vision), left temporo-parietal region (involved in the Dual Stream Model as part of the articulatory network for speech production), and left inferior frontal gyrus near Broca’s area (also involved in the Dual Stream Model responsible for speech articulation). The similarity in the neural mechanisms underlying language and reading exemplifies the similar component skills necessary for processing spoken and written language. The connection between oral and written language is essential knowledge for those responsible for teaching reading, and who carry the responsibility of integrating and understanding the dependency of language processes.

Reading is a learned or experience-dependent process. But reading acquisition also depends on the unfurling of experience-expectant mechanisms. Interestingly, reading disorder is described as a neurodevelopmental condition in which children struggle to acquire reading skills that can manifest as word level accuracy/fluency challenges (i.e., dyslexia) or reading comprehension challenges (see review by D’Mello & Gabrieli, 2018). Children struggling with reading acquisition often can carry a genotypical risk (i.e., a genetic predisposition) that is linked to behavioral phenotype (i.e., reading difficulty), and is reflected in the structure and function of brain regions responsible for phonological processing (Skeide et al., 2015). Heschl’s gyrus is part of the primary auditory cortex and was first implicated in reading disorders in a post-mortem study of adults with dyslexia (Galaburda et al., 1985). Thinner cortex in Heschl’s gyrus was observed in pre-reading children who were later identified with developmental dyslexia (Clark et al., 2014). These findings suggest that developmental dyslexia presents as a biologically predisposed condition for many students, which can manifest even with adequate access to basic literacy instruction.

While reading difficulty may have an experience-expectant etiology for many students, experience-dependent mechanisms, including literacy instruction/intervention and reading habits, for example, can contribute to differential brain structure/function and behavioral change (i.e., reading improvement). Reading acquisition emerges differently for students with reading disorder, even when they have the environmental stimulation (i.e., resources, instruction, materials) that is sufficient for their peers’ reading development. Although reading disorder is a behavioral manifestation of experience-expectant mechanisms, interventions can be effective in improving reading outcomes. Barquero et al. (2014) used activation likelihood estimation, a meta-analytic technique for functional neuroimaging data to identify themes in neuroimaging reading intervention studies. The meta-analysis focused on children with reading difficulty/disorder and found increased activation in left-lateralized regions (e.g., left inferior frontal gyrus, superior temporal gyrus, inferior temporal gyrus, occipitotemporal cortex) as well as right hemisphere regions implicated as “compensatory” (Barquero et al., 2014; Perdue et al., 2022) associated with reading intervention. Studies have also demonstrated converging evidence supporting brain activity as a predictor of later reading gains in children with reading difficulties (e.g., Barquero et al., 2014; Nugiel et al., 2019). The overall findings point to two likely overlapping pathways to improved reading ability: remediation, where vulnerable skills are strengthened, and compensation, where alternative approaches are established to bypass areas of challenge.

Cognitive neuroscience research has enriched the understanding of the brain’s mechanisms underlying reading, particularly among children who struggle with learning to read. This corpus of research has established brain–behavior relations for readers across the continuum of reading ability, supplementing and expanding findings from behavioral studies of reading. Neuroimaging findings have also demonstrated functional brain differences associated with reading acquisition challenges and response to effective intervention.

Cognitive neuroscience research on reading has informed our understanding of mechanisms underlying different sources of variability. These sources include (1) reading development for students with and without difficulties; (2) reading across different languages (see a meta-analysis by Li et al., 2021 and a review paper by Verhoeven & Perfetti, 2021) and (3) the impact of reading interventions – and degree of improvement – for readers across the continuum of ability (e.g., Proctor et al., 2020). Convergent research from education and neuroimaging contexts has offered insights to explain potential “whys.” For example, understanding why some students might not acquire reading skills like their peers is a powerful framework when shifted from perceptions of laziness or inattention to appreciating differences in reading brain networks. Understanding that reading consistently requires grapheme–phoneme mapping (and corresponding brain systems) across languages offers a unifying component of why dyslexia exists across languages for developing readers. Evidence about the plasticity of the brain’s reading networks offers insight about the impact of effective instruction that considers the key question of “for whom should we do what” or why an approach is effective.


Mathematics

Mathematics is another academic domain that has been examined in the context of cognitive neuroscience. The investigation of mathematics processing has largely focused on how numbers are represented in the human mind. Evidence from both infants and animals shows they are more accurate when choosing a presentation with a larger numerical value when the distance between the target and the alternative is greater, an observation termed the numerical distance effect (Dehaene et al., 1998). Numerical representation, in general, is considered to be experience-expectant, and is sometimes referred to as number sense. Number sense is measured through estimating numerosities or magnitudes through non-symbolic representations (i.e., non-numeral dot representations or positions on a number line). While it is common to assume that number sense is related to the processing of numerals, the Arabic numerals are symbolic representations that require mapping magnitude to symbols. Therefore, to remove the confound of symbolic representations that require explicit learning or instruction, using non-symbolic representations as stimuli, such as number of dots represented in a space, allows researchers to capture the experience-expectant mechanism associated with number representations.

Another skillset that is closely related to mathematics learning is spatial processing (Verdine et al., 2017; for a review, see Hawes & Ansari, 2020), though readily considered an experience-expectant skill, experience-dependent mechanism, such as explicit instruction, is also expected to substantially contribute to the learning and acquisition of this skill (see review in Newcombe et al., 2013). Obersteiner and colleagues (2019) demonstrated potential educational applications in pedagogy based on neuroscience research on processing fractions by drawing on Dual-Process Theories (Gillard et al., 2009; Kahneman, 2000), which posit that both intuitive and analytic systems are recruited. Following these theories, Obersteiner and colleagues (2019) recommended that teachers could build scaffolding steps leveraging young children’s knowledge about symbolic systems to avoid misleading preconceptions about fractions. For example, although 5 is larger than 4 in numerical value, 1/4 is larger than 1/5 when the numbers become denominators of fractions. Cognitive processes have the potential to inform classroom instruction focusing on conceptual change and facilitate students’ learning of fractions.

Early insights regarding how people process math-related concepts was also based in studies of brain injury. In the mid 1900’s clinical neurological findings showed that among patients with lesions in the parietal regions of the brain, their spatial and numerical processing was often compromised (Gertsmann, 1940). While this clinical observation cannot be used to ascertain the brain–behavior relationship, cognitive neuroscience research using functional magnetic resonance imaging (fMRI) has established that the intraparietal sulcus is at the anatomical center of the network supporting both numerical and spatial processing, pointing to a common brain region subserving the abstract presentation of magnitudes, quantities, and special information in the environment.

To examine the developmental brain differences in reading and mathematics between children and adults, Kersey and colleagues (2019) identified brain regions that are uniquely recruited by children during mathematics and reading. This finding countered a common misconception by showing that children are not “little adults” showing less brain activation in the same brain regions, rather, they recruit different brain regions when solving these tasks over the course of development. In a meta-analysis examining functional regions recruited to solve tasks related to numbers and calculations, Arsalidou and colleagues (2018) reported that the right parietal cortex was uniquely reported in studies examining number processing, while a large set of regions including bilateral frontal and parietal regions were reported in studies examining calculations. These results point to converging evidence from clinical and developmental studies that number representation is fundamental to mathematical processing. Importantly, despite the potential misconception that math is “only” an academic skill, mathematics abilities are constrained by development but facilitated by learning, relying on both experience-expectant and experience-dependent mechanisms.

Research on mathematics focusing on number sense and subsequent mathematics achievement has the power to differentiate experience-expectant and experience-dependent mechanisms underlying mathematical processing and learning. Findings, if interpreted with insights from educators, have the potential to inform pedagogy that is sensitive to cognitive development of number processing. For educational psychology researchers, charting the developmental trajectories of mathematics acquisition would provide invaluable information to shape and design developmentally sensitive mathematics curriculum. Furthermore, understanding the role of language in mathematics could also enhance instructional delivery (e.g., to overcome language barriers for students who receive instruction in their second language).



Cognitive Neuroscience “Misapplications” to Education

The translation and dissemination of cognitive neuroscience findings regarding reading, math, and many other topics are ripe for productive application, and simultaneously vulnerable to misinterpretation. The study of misconceptions about human psychology related to neuroscience is collectively referred to as neuromyths. Pasquinelli (2012) explored the origins of neuromyths and attributed the emergence and popularization of these misconceptions to media sensation, potential commercial exploitations (e.g., the Mozart effect where claims were made that listening to classical music facilitates brain development in infants), as well as the shift of public conversation using neuroscience jargon even though the jargon may not have any relevance to a message (i.e., the circular messages in their study). Indeed, Pasquinelli’s (2012) analysis echoed Weisberg et al. (2008) findings that the mere inclusion of neuroscience information can impact people’s judgments of circular or bad scientific explanations.

While any misconception is important to update, the investigation of neuromyths has largely focused on teachers’ knowledge about learning and its relationship with the brain (e.g., Grospietsch & Mayer, 2019). This line of research has portrayed teachers’ beliefs in neuromyths as ones that may negatively impact or influence their performance in teaching. Some examples of neuromyths relating to teaching and learning include: the existence of learning styles, that humans only use 10% of the brain, and that the program Brain Gym facilitates linkages between two hemispheres (Grospietsch & Mayer, 2019). While the majority of studies focused on the percentage of teachers surveyed endorsing different myths (e.g., see Howard-Jones, 2014 for a cross-cultural perspective), it is important to integrate these myths and the counter evidence to teaching programs and professional development, where educators being trained carry the main responsibility of learning as opposed to conducting independent research for the many misconceptions outside of these supported contexts.

Another perspective on the prevalence and impact of neuromyths considers whether teachers know more about learning, but not necessarily neuroscience, when compared to the general public. MacDonald et al. (2017) reported that while educators rejected neuromyths less often than those who had been exposed to neuroscience knowledge, they did reject neuromyths more often than the general public. As expected, from their professional experience, teachers or educators are more knowledgeable about learning than the general public. While the literature on neuromyths captures educators’ knowledge about neuroscience, the purpose of this literature is to consider strategies promoting facts that facilitate designs of pedagogy relevant to students’ development and learning as well as equipping educators with credible knowledge about brain development to avoid perpetuating neuromyths (and potential consequences for instruction) in the teaching force. Although neuroscience is not typically included in the curricula of teacher preparation programs, pieces of usable knowledge can be promoted through community outreach programs (e.g., Society for Neuroscience’s BrainFacts.org, n.d. or Dana Foundation’s Resources for Educators, n.d.). Indeed, relevant neuroscience knowledge has become part of the expected knowledge and professional standards for reading specialists in Massachusetts, for example (MA-DESE, 2019).



A Transdisciplinary Approach to Cognitive Neuroscience and Education

This chapter’s overview of connections between cognitive neuroscience and human learning relevant for education are highlighted through the lens of experience-expectant and experience-dependent mechanisms of brain plasticity. Sigman et al. (2014) offered that it is “prime time” to connect cognitive neuroscience and education in a review article, providing an array of relevant topics including physiological mechanisms (e.g., circadian rhythm, stress response, sleep), language acquisition, and bilingualism. In addition, cultural perspectives and the connection to socio-affective neuroscience has reinforced the connection between human development and learning, leading to significant implications for education where culture, emotion, and learning are integrated (Immordino-Yang & Gotlieb, 2017; see examples in Hutton et al., 2017a, 2017b). Immordino-Yang and Gotlieb (2017) have advocated for an interdisciplinary approach between cognitive neuroscience and education for a fruitful intellectual-practice partnership. Here, we build on this advocacy to suggest that a genuine collaboration between cognitive neuroscience and education can be enriched by considering the transdisciplinary approach. In this section, we address: the directionality issues in connecting cognitive neuroscience and education, the relevant use of cognitive neuroscience methods, focusing on fMRI; and transdisciplinary research and the implications for novel research directions. We adopt the term transdisciplinary as inclusive of stakeholders about whom the research is concerned. While interdisciplinary collaboration involves psychology, neuroscience, and education researchers, transdisciplinary collaboration can also involve in-service educators and education leaders who could provide contextual information about the students or learners in the research, as well as students themselves.

The debate on the relationship between cognitive neuroscience research and education has largely been directed from the former to the latter, with more limited examples of bidirectional efforts. One rationale for this common unidirectionality is that thus far, most cognitive neuroscience research does not commonly include the primary objective of solving educational challenges, but rather informing our understanding of mechanisms and the “way” behind development, differences, and disabilities relevant for education. It follows that often the primary purpose of cognitive neuroscience research is not about improving educational issues directly, but rather empowering stakeholders with information that explains why a child may be struggling with reading, how a student may be at risk for reading challenges prior to school entry, why SES can differentiate learning trajectories, and many more such inquiries. Indeed neuroimaging-based insights have been included in educational policy decisions, as in the example of Massachusetts requiring screening of reading skills in early elementary school to identify which students may be vulnerable to challenges during reading acquisition (MA-DESE, 2021).

To advance the bidirectionality of cognitive neuroscience research and educational learning contexts, two considerations from cognitive neuroscientists are warranted: (1) conducting ecologically relevant research (i.e., asking questions with value to practitioners); and (2) integrating contemporary educational issues and reciprocity such that research questions are taken directly from relevant practice challenges and areas of need. This second goal can be enriched by collaboratively operationalizing important educational issues in terms of neuro-psychologically/-physiologically testable hypotheses. In this context, collaborators based in education settings contribute areas of challenge, curiosity, or concern, share examples of issues and observations, offer barriers faced in addressing challenges, and other meaningfully contextualized information. Likewise, researchers can carry the responsibility of translating relevant research questions by operationalizing variables, considering contexts, accounting for relevant variables, managing a research budget, and guiding translation to practice (e.g., using an implementation science framework, NIH, n.d.; for a global health perspective, see Villalobos Dintrans et al., 2019). Through such a partnership, ongoing dialogue and collaboration can offer rich opportunities for bidirectional transdisciplinary efforts. Ultimately, the goals of improving the use, usefulness, and impact of research evidence, as described by the William T. Grant Foundation (2016), will largely determine the impact of these efforts.

The consideration of ecological relevance brings our attention to ways in which cognitive neuroscience research conducted in lab settings can increase relevance to learning in classroom contexts. We consider ecological relevance from the perspective of data collection efforts. In a typical fMRI session, a participant is expected to lie supine (i.e., on their back) on a bed that slides into the bore of the scanner until the head and the upper body are inside the scanner. (The body part being scanned has to be closest to the center of the magnet.) For participants with conditions that need visual corrections, such as hyperopia, or myopia, special non-metallic glasses with approximate degree adjustments are fitted prior to the MRI session. Ear plugs and headphones are also given to participants to avoid interference from the loud knocking noise when the MRI scanner is collecting data. Importantly, participants are asked to stay very still in the scanner in order to avoid movements that can create artifacts, or distorted image quality and analysis. Behavioral performance in the scanner is primarily collected via a participant’s button press or in some cases, overt oral responses with technical adjustments for the potential head movements and scanner noise. As expected, the context where testing occurs in MRI research does not replicate learning in a classroom setting, a limitation common across research collected in lab settings. Although ecological validity is limited, designing ecologically relevant research contexts using neuroscience methods is still possible and warranted (see Cantlon, 2020 for an in-depth discussion and a special issue on naturalistic imaging edited by Vanderwal et al., 2019).

Despite the different settings, how the mind is prompted to think is the key commonality such research aims for. For instance, Hasson and Egidi (2015) have shared that there is great potential in utilizing naturalistic viewing of movies or listening to narratives in fMRI studies. These new methods come with greater computational demands to identify complex brain activation patterns that reflect neural engagements responsible for behavior simulating realistic human behavior, which neuroimaging analyses are increasingly capable of. While ecological validity may be difficult to achieve in the context of cognitive neuroscience research, aiming to accomplish a certain degree of ecological relevance strengthens the translational value of research findings. Adopting ecological relevance is an important goal to build the bridge between cognitive neuroscience and education. Here, we adopt the term ecological relevance instead of ecological validity as we fully acknowledge that it is not reasonable to expect, given the current technology, ecological validity in the MRI environment.

In addition to ecological relevance considerations as a methodological innovation, the second consideration relates to establishing an intellectual bridge, calling for genuine and candid communication between cognitive neuroscientists and educators. While cognitive neuroscience research often reflects scholarly inquiry, the impact of this corpus can be enriched by integrating elements representative of contemporary educational issues. This consideration is necessary to establish research directions with an expectation to produce translatable outcomes. Situating cognitive neuroscience research in the context of learning processes relevant to students’ experiences in school would reinforce the first methodological consideration. Importantly, integrating the practical context into scholarly investigation also allows formulating research questions and hypotheses relevant to learning processes or other individual difference characteristics. To achieve this consideration, cognitive neuroscientists and educators are seen as partners, formulating a bidirectional relationship at the beginning of the research journey all the way to the implications, and potentially applications, of research findings.

A transdisciplinary research program also calls for including educators in the conversation such that research questions and study design can be integrated intellectually as well as logistically. Carrasco et al. (2015) also offered plasticity as a potential perspective that brings fruitful collaboration between cognitive neuroscience and education. Similarly, Ravet and Williams (2017) called for a transdisciplinary research program between cognitive neuroscience and education, crafting a research program on autism within an educational context and involving a team of researchers and practitioners from different disciplines. Some examples include using a wireless EEG system that captures brain signal with a high level of temporal precision in high school students used by Dikker et al. (2017), who reported that variation in synchrony of the students’ brain activity as a group predicted engagement during a biology class. Furthermore, using the same technology, students’ learning outcomes are correlated with their synchrony with the teacher (Bevilacqua et al., 2019). These studies show significant promise in materializing social interactions happening in classrooms beyond asking students to self-report, which may not elicit candid responses. Considering the educational contexts where participants are situated and where the learning processes under question occur are in line with a transdisciplinary research program.

While direct application of cognitive neuroscience research in education contexts is limited due to factors related to technology, funding, or feasibility, we offer two topics that can serve as examples: bilingualism and summer learning. For each topic, we describe the education challenge, the key research motivation, the theoretical foundation, and the intersection of cognitive neuroscience and education. The purpose of these examples is to demonstrate the intellectual accommodation needed to foster the transdisciplinary collaboration between cognitive neuroscience, developmental psychology, and education.

Transdisciplinary Example 1: Bilingualism and Learning

The first transdisciplinary example concerns children who speak or are exposed to a language other than English at home, contextualized in the U.S. education system. In the United States, around 5 million children attend U.S. public schools as English Learners (ELs, National Center for Education Statistics, 2020). ELs refer to children who are in the process of learning English as the majority of U.S. schools use English as the instructional language. As expected, EL children are tasked with the challenge of acquiring novel academic knowledge through their weaker but developing language. It is not surprising to see that the research and practice discourse surrounding ELs often focuses on the achievement gap in academic settings (e.g., Soland & Sandilos, 2021).

Currently, there is a scarcity of research on ELs (or bilingual children in general) in cognitive neuroscience research, which considers the developmental aspects of second language acquisition. Importantly, there is a lack of direct transferrable research–practice connections between what we know about bilingualism in developmental and cognitive neuroscience research and what this experience means for children speaking a minoritized language studying in a developing language. Following the framework of developmental plasticity based on experience-expectant and experience-dependent mechanisms in the brain, bilingualism is considered both experience-expectant and experience-dependent as there is no justification that the human brain is biologically equipped to learn a specific language (e.g., Mishra, 2018), allowing flexibility to acquire and learn language; yet bilingualism occurs only when an individual’s environment provides the opportunity to adapt to multiple languages (i.e., experience-dependent).

Despite the often-reported achievement gap between ELs and their English proficient peers, we aim to leverage cognitive neuroscience research to shift the discourse from focusing on ELs’ inferior academic performance to one that reveals differences when children are learning new academic information in English as their non-native, developing language. Toward this end, we believe that shifting the discourse would prompt educators to consider learning processes that can be harnessed to improve support for children from diverse language backgrounds. In the limited cognitive neuroscience research on children, it has been reported that diverse language experiences change brain structure in white matter (Mohades et al., 2012, 2015) and that this structural change is associated with the onset age of second language acquisition in young adults (Luk et al., 2020). Given this educational context, we review the existing cognitive neuroscience findings on bilingualism and identify developmental and learning processes relevant to ELs. Finally, we propose fruitful avenues for a transdisciplinary research program integrating cognitive neuroscience research in this education context.

Research on the influence of bilingual experience on developing brain functions and structure has been scarce. Collectively, diverse language experiences appear to have a modulating effect on structure and function of brain systems (Archila-Suerte et al., 2013; Mohades et al., 2012, 2015). However, it is not known how brain differences associated with bilingualism shape online information processing, such as learning novel knowledge or executive function. Importantly, brain structure or function differences are not positive or negative, as there is no better or worse brain function or structure, but rather are interpreted in the context of education as how well suited an individual’s skillset is to the tasks and contexts they are experiencing. Unlike academic performance, developmental neuroimaging data does not have a “benchmark” to qualify having a good brain. (Considerations of the aging brain and correlates with adverse behavioral sequelae are also framed in terms of goodness-of-fit between skillset and task demands). Aside from learning core academic knowledge through a developing language, ELs are often at risk for economic difficulty (Goldenberg, 2020; Yamasaki & Luk, 2018), which is an experience-dependent mechanism. In terms of academic achievement, research accounting for ELs’ English proficiency showed that English-proficient bilingual children had comparable academic performance in reading and mathematics even though they may experience increased economic risk compared to their monolingual peers (Swanson et al., 2019),echoing research showing that bilingualism as an experience has the potential to buffer the negative impact of economic risk on learning, and in turn academic achievement.

To meaningfully integrate cognitive neuroscience research in the education context or vice versa, research teams ought to diversify the framing of the research questions and design ecologically relevant paradigms to capture learning mechanisms used by students with diverse language experiences. Utilizing naturalistic viewing paradigms (e.g., Sonkusare et al., 2019; Vanderwal et al., 2019) that adapt educational content is one example of contributing to transdisciplinary value. Naturalistic paradigms involving rich and complex visual and auditory stimuli, such as educational videos, could be adopted in an fMRI design to capture functional activation during learning. Collaborating with educators to create the content and evaluation of learning outcomes of such naturalistic paradigms increases ecological relevance and has the potential to generate research findings that are directly relevant to student characteristics such as bilingualism and acquiring new information. The following big questions could be considerations for future transdisciplinary research involving researchers and educators:


	For learners acquiring new knowledge in their second language, how does their developing second language proficiency support and constraint learning? What instructional features support learning in second or subsequent language(s)?


	Is there a general trajectory in second language acquisition at different onset time of second language exposure? Does this trajectory change with the mode of second language instruction (e.g., in the United States, immersion education vs. English language services)?


	What are the common socio-demographic characteristics associated with bi-/multilingual experiences in the student populations? How do these characteristics interact with language experience and modulate learning beyond behavioral measures?




These questions mark a starting point of framing research to focus on the learning processes rather than the outcomes. Additional collaborations between in-service educators and cognitive neuroscience researchers are warranted to develop meaningful and transdisciplinary research questions. Importantly, to enrich our understanding of learning processes among students from linguistically diverse backgrounds, it is also essential to characterize these students’ learning environments to extrapolate how language diversity may modulate experience-expectant and experience-dependent mechanisms.


Transdisciplinary Example 2: Summer Learning

The summer months, when students are often on school vacation for about two months, are a unique opportunity to study the development of academic skills in the absence of extended formal instruction. As reading is dependent on instruction, practice, and exposure, a focus on extended out-of-school time can provide insights on experience-dependent mechanisms that may contrast with school-year trajectories. In educationally relevant research, plasticity is frequently studied in regard to reading intervention outcomes among struggling readers. In contrast, plasticity is less commonly studied in the absence of both formal instruction and stimulation of experience-dependent mechanisms as might be evaluated during the summer vacation period. The experiences of students are expected to vary widely during summer vacation when school schedules, curricula, and resources are not consistently available for all students. Thus, we offer that the study of reading skills during summer vacation serves as a valuable transdisciplinary example integrating cognitive neuroscience and education that offers unique insights into experience-dependent reading development by considering individual differences.

Academic skills such as reading are often discussed in the context of summer slide, slump, or regression. These phrases typically refer to the decrease of reading scores from the end of one school year (e.g., June) to the beginning of the subsequent school year (e.g., September). Research on this topic has quantified summer learning loss in reading with estimates ranging from two weeks to three months (Cooper et al., 1996; von Hippel & Hamrock, 2019; von Hippel et al., 2018). The wide range in these estimates have been attributed to student factors (e.g., academic area, SES, reading habits, grade; Cooper et al., 1996; Hill et al., 2008) and/or measurement factors (e.g., test formats, item difficulty, scaling; von Hippel, 2019). The focus on summer reading outcomes is not due to learning differences compared to the school year; formal schooling is meant to boost reading achievement more than summer vacation. Instead, summer reading outcomes are of concern to educators and stakeholders who anticipate differential learning loss that can disproportionately impact vulnerable learners such as those who are from lower SES backgrounds or those who are experiencing reading difficulties. Furthermore, summer vacation is an area of focus for stakeholders exploring opportunities to reduce and close existing achievement gaps. An important note: the term learning “loss” denotes a negative gap between expected and actual outcomes, based on the assumption that students should start a new school year matched to their performance at the end of the previous school year or higher. While the phrase may not be favored universally, we use it here for alignment with the majority of published work on the topic.

Summer learning loss has been studied most often through the lens of SES. However, the evidence for differential summer reading outcomes by SES is not consistent across research studies. Earlier work conducted through the lens of SES indicated disproportionately more negative consequences on reading skills during summer vacation for lower SES students compared to their higher SES peers (e.g., Alexander et al., 2007; Cooper et al., 1996; Cornelius & Semmel, 1982), such that accumulated summer learning loss explained at least half of the achievement gap by high school (e.g., Alexander et al., 2007). Later research relying on large and nationally representative datasets (e.g., Measures of Academic Progress [MAP]; Early Childhood Longitudinal Study [ECLS]) report trivial differences in summer reading outcomes by SES, on average (von Hippel, 2019), attributing the contrast with previous findings to differences in test design and measurement. SES is an important lens because it is a large part of the “experience” in experience-dependent mechanisms underlying reading acquisition, especially during summer vacation. To date, convergent findings are pending regarding both the association of SES and summer reading outcomes, as well as the more nuanced question of which SES-associated factors may play a role in attenuating or exaggerating summer learning loss.

While SES is the most commonly studied student factor in the summer learning literature, attention has grown for evaluating summer reading in students with (or at risk of) reading disabilities. Selected studies have examined summer reading outcomes in this population. Evidence from a randomized control study points to elevated risk of summer reading loss for early elementary school students with word-level reading challenges who do not receive intensive summer reading instruction compared to those who do (Christodoulou et al., 2017). These findings were amplified by neurocognitive evidence in the same population, showing that at-risk readers in the intervention group accompanied reading score gains with increased cortical thickness of key language regions (Romeo et al., 2018). Furthermore, both lower SES and lower initial reading skill were found to be significant predictors of more intervention benefit for these at-risk readers (Romeo et al., 2018). This convergence of cognitive neuroscience and behavioral data amplifies the importance of summer learning opportunities for struggling readers.

The status of summer reading loss (or progress) by SES or reading disability has yet to be conclusively addressed by available approaches, which invites contributions from related methods, perspectives, and approaches. Convergence of cognitive neuroscience and education perspectives can address both experience-dependent and experience-expectant mechanisms underlying summer reading trajectories. A useful framework for this purpose is the Matthew Effect (Stanovich, 2017). In shorthand, this framework draws from a biblical reference that the rich get richer, the poor get poorer; when applied to reading, stronger readers are more likely to enjoy reading, read more, and continue improving reading skills, in contrast to struggling readers who are less likely to enjoy reading and engage in reading activities. The framework has implications for reading trajectories, with a growing reading experience gap between stronger and struggling readers expected over time. The Matthew Effect could be considered through the lens of SES in a parallel narrative. Both SES and RD, for different reasons, suggest increased risk of falling behind peers in reading based on experience-dependent mechanisms during the summer.

Practice-inspired research questions can naturally emerge from these summer reading outcome narratives for SES and RD. Specifically, examinations of the neurocognitive basis of learning loss would serve as a valuable complement to the ample evidence of learning gain evident in reading intervention studies (see meta-analysis: Barquero et al., 2014). Research is needed to address plasticity in the context of summer reading outcomes, in the direction of gain or loss. A transdisciplinary approach can improve our understanding of how students learn, hold on to ‘learned’ information, how it may shift outside of formal schooling, and how it may be recovered upon return to formal schooling. Cognitive neuroscience research has a long history of demonstrating plasticity in the context of skill gains. Early evidence of plasticity related to training came from a study of adults who were taught how to juggle; pre- to post-training differences showed experience-dependent and selective structural brain changes in regions supporting complex visual motion processing (Draganski et al., 2004) as well as in relevant white matter pathways (Scholz et al., 2009). Neuroplasticity studies have since extended to reading interventions (Barquero et al., 2014) and their impact on improving reading achievement.

In summary, summer reading outcomes offer a viable area of study especially regarding vulnerable readers due to lower SES or to reading difficulties. The summer months provide the natural temporal window for researchers to examine the behavioral and neurocognitive consequences of changes to/reduced stimulation during an extended, contiguous, but short period of time. Unlike research on active learning as a form of stimulation or on maltreatment as a form of harm, summer learning can showcase the behavioral consequence of passive and unstructured experience being stagnant or “regressed” learning outcomes. The convergence of cognitive neuroscience and education interests regarding the potential for plasticity to manifest as contracted or expanded skillsets – reading regression or gains – showcases the opportunity for improved conceptual, methodological, and practice-based research findings. Outcomes of such research can offer insights regarding the experience-dependent process of learning to read considering mechanisms associated with SES and reading difficulty.

The following big questions could be considerations for future transdisciplinary research, relevant to reading but also to other key academically relevant skillsets:


	In contrast to reading gain typically studied and expected, what is the neurocognitive basis of reading loss as demonstrated during summer vacation months?


	What factors predict positive reading growth during summer vacation months as reflected in both behavioral and neuroimaging datasets?


	What neurocognitive characteristics may differentiate students who show reading gain vs. loss during summer months? How might this differ by reading skill or summer experiences?


	How might risk and/or resilience for summer learning outcomes be related to either experience-expectant vs. experience-dependent mechanisms?




Such work would complement insights gathered from a focus on upward score trajectories commonly anticipated in reading research, and put a spotlight on the very grounded observation many educators offer in their observations of individual differences in progress among their students. Our team has conducted work in this area, which has resulted in: helping local schools/districts create new summer programming for developing readers, focusing on those of high need for supportive summer opportunities; developing fidelity monitoring tools for instructional delivery; establishing a research-practice partnership providing real-time data to inform instructional practices; and creating collaborative dialogue between researchers, practitioners, families, and students.

The two examples of bilingualism and summer learning have illustrated the importance of analyzing the integration of experience-expectant and experience-dependent factors. For bilingualism, learning at school becomes a challenge because new knowledge is presented through a learner’s second language which often has a lower proficiency than their first language. Furthermore, considering the experience-expectancy of language acquisition, bilingualism is experience-dependent and has consequences on brain functions and structures. In a transdisciplinary context, the sociodemographic context of bilingualism in the United States cannot be ignored as SES and other social factors also contribute to these students’ experience-dependent learning. Combining cognitive neuroscience research and conventional assessments on learning outcomes shifts the conversation from focusing solely on performance and introduces differences in brain resources as a set of factors underlying student learning outcomes. Similarly, in the summer learning example, cognitive neuroscience shows brain and behavioral plasticity in response to even a short period of instruction (or lack of). The timetable of formal schooling offers a natural scenario to examine the experience-dependent learning using both behavioral and neuroimaging methods. Integrating these educational contexts with cognitive neuroscience methods brings together researchers and practitioners with the core research goal of identifying experience-dependent factors that are malleable and leveraging this knowledge to design developmentally sensitive pedagogy or intervention strategies.



Conclusion

In this chapter, we reviewed the scholarly literature on cognitive neuroscience and education, particularly focusing on the worthwhileness of establishing and strengthening this bridge. Earlier literature suggested that there is no fruitful knowledge that can be transferred from cognitive neuroscience to education. Yet, we posit that bidirectional exchange, not unidirectional transfer, of knowledge can be leveraged through careful examination of cognitive neuroscience theories with an emphasis on plasticity, particularly on development and learning. By focusing on experience-expectant and experience-dependent mechanisms proposed by Greenough and colleagues (1987), the connection between cognitive neuroscience and education can be cultivated through transdisciplinary research. A transdisciplinary approach to research recognizes the importance of being inclusive of stakeholders for research planning, design, discovery, dissemination, and application, and situating research in an educational context where development and learning occur. These strategies should be implemented before establishing a research program rather than seeking cognitive neuroscience findings as applications to education. This proactive bidirectional approach was discussed in two examples on bilingualism and summer learning. In conclusion, cognitive neuroscience and education have the potential – in part realized and in part remaining – to inform each other with active collaborations between researchers and practitioners.
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In the first edition of the Handbook of Educational Psychology, Calfee and Berliner (1996) called for a “dynamic and relevant educational psychology” (p. 1). Therefore, in this chapter, we asked, What would it take for educational psychology to become more dynamic and relevant in teacher education? As educational psychologists who began careers in P-12 schools and worked for decades alongside teacher educators, we have witnessed positive impacts from educational psychology research in our work with preservice teachers (PTs). At the same time, educational psychology research has not been connected widely or deeply in teacher preparation programs. Although some research-based practices have slowly become more prominent in teacher education courses (e.g., conceptual change, growth mindset, reform grading practices), other areas of educational psychology research have yet to gain traction (e.g., classroom emotions, epistemic beliefs, student-teacher relationships). One contributing factor to this limited impact may be that few studies outside teacher education involve new teachers learning to teach or describe how novice teachers develop and negotiate successful new practices in different cultural contexts. Therefore, for this chapter, we searched for ways in which educational psychologists could make more significant contributions to the successful preparation of P-12 teachers for all students.

In reviewing studies of PTs, we took a two-pronged approach. First, we examined research trajectories in both fields. In educational psychology, we drew from The Top 20 Principles (Coalition for Psychology in Schools and Education, CPSE, 2015). These principles were created to bridge research and practice by describing what psychologists believe teachers need to understand. For comparison, we used Cochran-Smith et al.’s review of teacher education research (Cochran-Smith & Villegas, 2015; Cochran-Smith et al., 2015). This comprehensive synthesis addressed areas of progress as well as gaps in teacher education research over a decade (Cochran-Smith et al., 2016). Using these frameworks, we chose two areas in which educational psychology could more meaningfully inform teacher preparation: (a) explaining changes in PT pedagogical learning over time, and (b) describing the development of teacher-student relationships (TSRs). Second, we prioritized research using educational interventions through either systematic research designs or the natural process of completing courses and fieldwork in a teacher education program (TEP). Both types of interventions highlight possibilities for informing PTs experiences in TEP courses and P-12 fieldwork in meaningful ways.

The chapter is organized into four sections. We begin by comparing research agenda in educational psychology and teacher education to illustrate their overlap and divergence. Next, we highlight research investigating changes in PTs pedagogical beliefs and learning and the congruity from TEP coursework to classroom practice. We interweave examples from teacher education with those from educational psychology to highlight what shared research goals look like. In the third section, we pivot to the psychological research on TSRs that has been used widely in educational psychology but remains nascent in teacher education research. TSR research offers compelling possibilities for supporting new teachers’ emerging practices to teach all students and sustaining their own professional well-being. We conclude the chapter with recommendations for creating a more collaborative research agenda that would critically inform teacher education by using more multifaceted research designs and interdisciplinary research teams.

Throughout the chapter, we highlight studies involving asset-based pedagogies because of their consequence in general and content-specific pedagogical practices, their importance in teacher preparation program design, as well as their critical role in developing positive TSRs. Asset-based pedagogies are grounded in the view that all students bring personal and cultural strengths to learning. Most TEPs in the United States use a combination of such frameworks (e.g., culturally relevant pedagogy, culturally responsive teaching, culturally sustaining pedagogy). However, empirical support for asset-based approaches is just emerging (López, 2017; 2024). Therefore, not only is more research needed, it is especially needed regarding how PTs develop and learn to apply these approaches successfully. Moreover, educational psychologists should prioritize work involving inequities in school curriculum, policies, and practices, especially at a time when political bans on these asset-based pedagogies, curricular materials, and equitable practices are increasing (see López, 2022). As we explored the possibilities for stronger connections between educational psychology and teacher education, we discovered an array of exciting possibilities that would position educational psychology as more dynamic and relevant in teacher preparation.

A Pursuit for Relevance in Educational Research

Although educational psychology’s history has always been grounded in connections to classroom practice, its relationship with teacher education has been tenuous. A pivotal point in this relationship was during the 1980s when U.S. TEPs underwent significant reforms that often marginalized work in educational psychology (Woolfolk, 2000). These changes led to critical self-reflection by educational psychologists, especially within APA Division 15 (Pintrich, 1994), resulting in recommendations for instructors of educational psychology courses and a call for collaboration between educational psychologists and teacher educators:


Faculty must be able to talk with prospective teachers in compatible ways, using similar language to represent similar ideas, and to carry on such conversations across the entire program. This requires that faculty with different expertise in teacher education develop a common discourse for thinking about teaching.

(Anderson et al., 1995, p. 154)



Decades later, however, the marginalization of educational psychology in TEPs persisted (E. Anderman, 2011; Patrick et al., 2011). For example, Patrick et al. proposed three challenges to educational psychologists for improving collaboration with teacher educators: (a) communicating the relevance of educational psychology principles for PTs; (b) actively seeking opportunities to work within teacher preparation collaborations; and (c) demonstrating evidence that understanding educational psychology principles makes a difference. The most recent action to communicate such research principles is the Top 20 Principles from Psychology for PreK-12 Teaching and Learning (CPSE, 2015). For instructors of educational psychology courses, the organization of the principles reflect five familiar research areas commonly introduced to PTs:


	Student thinking and learning (eight principles)


	Student motivation (four principles)


	Context, relationships, and emotion (three principles)


	Assessment (three principles)


	Classroom management (two principles)




Thus, the communication of the principles is primarily accomplished through educational psychology courses. In contrast, collaborating within teacher education and researching how the principles make a difference in new teachers’ practices and their student outcomes have not been as actively pursued. While there has been progress in creating collaborative research agenda among educational psychologists with colleagues in related disciplines (e.g., developmental psychology, learning sciences), who team with P-12 teachers to apply research-based principles in classrooms (e.g., Baldinger & Munson, 2020; Gray et al., 2020; Marchand et al., 2022), such innovative collaborations are rare with PTs and teacher educators.

The Changing Terrain of Research in Teacher Education

A first step in successful teacher education collaboration would be co-developing research questions that are relevant in contemporary contexts for preparing new teachers. In the United States, teacher educators have been navigating an increasingly complex and confusing accountability system in P-12 schools in which diversity and historical inequities became more salient (Cochran-Smith & Villegas, 2015). For example, in their research synthesis of teacher education studies published between 2000 and 2012 on professional preparation of elementary and secondary general education teachers, Cochran-Smith et al. (2015, 2016) described three major research areas that emerged over that period:


	TEP accountability, effectiveness, and policy;


	Preparation for “the knowledge society;” and


	Preparation for diversity and equity.




In addition, they discussed the social changes underlying these research trends (e.g., student demographic changes; political agenda linked to educational accountability and teacher quality) influencing these agenda. Cochran-Smith et al. viewed teacher preparation as historically situated social practice (cf. Nolen, 2024). Since their literature review, the challenges in P-12 education have been further complicated by the COVID-19 pandemic and new policy distraction tactics (López, 2022), coupled with an increasingly diverse student body and a primarily White faculty (Schaeffer, 2021).

What we discovered was that many of the research trajectories identified for the teacher education research agenda paralleled significant advances in educational psychology with some notable exceptions. For example, contemporary educational psychology research aligns well with “knowledge society” research. According to Cochran-Smith et al. (2015), these studies support new conceptualizations of learning in a “knowledge economy” (e.g., critical thinking, problem solving, collaboration). Cochran-Smith et al. described that most of the “knowledge society” research focused on the “… dissonance between universities and schools … with universities generally promoting contemporary views of teaching that support constructivist views of learning while schools are typically organized in ways that promote traditional transmission teaching” (p. 111). This dissonance is also supported by educational psychology literatures on conceptually rich instruction, collaborative learning, and formative assessment, which have highlighted the lack of these practices within a context of high stake testing policies that promoted a “drill and skill” mindset. A majority of the Top 20 Principles (CPSE, 2015) emphasize social constructivist approaches to classroom learning, assessment, and motivation as well as the influence of teacher beliefs and epistemologies about teaching and learning on practice. In fact, educational psychology courses in TEPs emphasize this research.

In their second category, preparing teachers for diversity and equity, Cochran-Smith et al. (2015) described how researchers had focused on teacher candidate diversity and their preparation for diverse student populations. This body of research included teacher educators studying their own practices in teaching asset-based pedagogies. Most of this research centered on the extent to which TEP courses and fieldwork changed PTs’ beliefs and practices or examined PT beliefs about diversity and equity. Related research is evident in current educational psychology studies with inservice teachers; for example: teacher identity (see Hong & Perez, 2024), belief and belief change (see Trevors, 2024), and asset-based pedagogies (see López, 2024). However, as Cochran-Smith et al. argued, researchers need to examine changes in beliefs and practices over time (i.e., extending beyond one-semester) in order to describe if and how well new teachers negotiate equitable practices across teaching contexts.

The final research category that had emerged in teacher education centered on the unprecedented focus on teacher accountability and teacher quality. These historical changes, which also influenced the teaching of educational psychology in TEPs, drove research agenda on TEP effectiveness and program accountability (Cochran-Smith & Villegas, 2015). Although we did not have space to incorporate research examples in this chapter, work in educational psychology clearly has much to contribute to these research agenda, such as value-added models (Harris & Herrington, 2015); new teacher performance assessment (Gitomer et al., 2021); and inservice teacher evaluation (Mantzicopoulos et al., 2018). Moreover, Cochran-Smith and Villegas recommended that future accountability research should further explain how teachers learn to teach while accounting for differences in teaching contexts, teacher candidates, and TEP features while simultaneously considering broader societal injustices (e.g., poverty) institutionalized in the school communities in which they are learning to teach. Finally, across Cochran-Smith et al.’s teacher education research framework, understanding context emerged as essential if any type of research was to be more relevant for teacher preparation. The growing focus on context parallels educational psychologists’ decades-long calls for investigating the socio-cultural and situated nature of teaching and learning (e.g., Anderman & Anderman, 2000; Brophy, 1979; Kaplan et al., 2020; Nolen, 2024).


Rethinking Relevance Gaps

In summary, we discovered that over the last three decades, teacher education research has moved toward practices in context, while educational psychology research has moved toward principles in context. Although these conceptualizations are compatible, as Kennedy (2016) described, shifting from bodies of knowledge to situated teaching practices requires more in-depth inquiry into how teachers negotiate the dynamic nature of classroom instruction and the culturally embeddedness of their interactions with students. The shift in teacher education research from principles to practice also simultaneously prioritizes and questions ecological validity, suggesting that new teachers need learn how to problem solve in different situations rather than acquire generalized teaching strategies. Therefore, Tatto et al.’s (2016) call to teacher education researchers also applies to educational psychologists: “More research is needed … to help move the field beyond unhelpful dichotomies and overly simplistic ideas, and shine light on the highly complex intellectual and situated activity that is teaching and learning to teach” (p. 248). While theoretical and practical dimensions are both important (Greene, 2022), research that best informs how teachers learn to teach must more fully explain the deeply relational, temporally dynamic, and situated activities that are core to learning to teach (Nolen, 2024).


Studying Change in Preservice Teacher Pedagogical Learning

The disconnect between PTs learning research-based practices and applying them in classrooms is all too common in teacher education research findings (Beck, 2020). Thus, a shared assumption within teacher education is that most PTs will need to go through conceptual change to understand, value, and apply reform-based practices (Cochran-Smith et al., 2016). However, research suggests that promoting such changes are not always successful, and when successful, the success is found in a subset of prospective teachers. While research areas in educational psychology, such as conceptual change (e.g., Lombardi et al., 2016; Lombardi & Bailey, 2024) and teacher reflection (e.g., Feucht et al., 2017), have potential for informing teacher education, educational psychologists rarely study PT learning and belief change. Moreover, educational psychologists often aggregate teachers with different levels of experience whereas teacher education researchers differentiate new teachers by years or even semesters of preparation and field experiences (e.g., first year teacher candidates, student teachers). Therefore, in the following section, we illustrate how teacher education and educational psychology researchers have approached studying PT change over time and across contexts, as recommended by Cochran-Smith et al. (2016). These examples include studying PT pedagogical change within a TEP course or across transitions, either from coursework-to-fieldwork or fieldwork-to-inservice. In this way the TEP courses and field experiences as well as the first years of teaching, serve as interventions to study PT change over time and contexts. Then we discuss what educational psychologists might glean from these examples to design research that would be more relevant and impactful for preparing new teachers.


Examining Teacher Learning in Teacher Education Program Courses

Course-based studies frequently focus on learning content-specific instructional methods (e.g., inquiry in science) or general teaching strategies (e.g., assessment methods, asset-based strategies) and belief change about learners and the learning process. In many studies, researchers examined their own course-based interventions. Stohlmann et al.’s (2014-2015) study of 30 elementary PTs in a mathematics pedagogy course represents an example from the teacher education literature that illustrates the resistance in belief change and adopting more constructivist instructional practices. Their intervention involved explicitly teaching PTs conceptual instructional practices using reflective activities (e.g., videos of sixth graders struggling to understand math concepts). However, only about half of the PTs changed to supporting the more conceptually centered beliefs (e.g., elementary students can apply procedures without understanding, conceptual understanding is better than recalling procedures), and only a third changed to endorsing that elementary students should learn math concepts before procedures.

Another research approach has been to study changes in beliefs and application of new practices within a course, which focuses on PTs’ connections between theory and practice. For example, in a science methods course, Siegel and Wissehr (2011) analyzed 11 PTs’ course journals, science units, and teaching philosophies regarding assessment practices. Journals and philosophy statements indicated changes in understanding and valuing of using multiple reform-oriented assessment strategies taught throughout the course. However, PTs chose traditional assessments when planning science units, leading Siegel and Wissehr to conclude that “they are already thinking distinctly differently about planning for practice and theorizing about practice” (p. 388). Siegel and Wissehr’s and Stohlmann et al.’s (2014–2015) studies illustrate a trend in the research findings regarding PT resistance in belief change and adoption of new practices. In addition, Siegel and Wissehr’s study described how PT belief change may seem successful, but they do not apply new practices, even in hypothetical planning.

A less frequent but more longitudinal approach to studying PT pedagogical development is documenting belief changes across TEP courses. Examples from educational psychology are Kumar and colleagues’ (Kumar & Hammer, 2012; Kumar & Lauermann, 2018) studies on the relationships between PT beliefs about students from diverse backgrounds and their instructional intentions. Across two years, Kumar and Hamer asked 843 White PTs to respond to a survey at three points: beginning of program, end of multicultural education coursework, and during student teaching. The survey asked about cultural beliefs regarding students’ ethnic minority status, socioeconomic backgrounds, and assimilation into mainstream school culture, as well as the PTs’ comfort with interacting with diverse students and colleagues (pp. 167–168). PTs also responded to items about plans for (a) adapting instruction for students from diverse backgrounds, (b) using mastery- and performance-oriented instructional strategies, and (c) promoting classroom respect and collaboration. Kumar and Hamer found that early growth in intended classroom practices had disappeared by student teaching, which was the first major field experience, concluding that “…when preservice teachers’ learning is put to the test, the stresses associated with first-time field experiences in schools diminish their capacity for critical thinking and reflection” (p. 173). In a subsequent study, Kumar and Lauermann collected cross-sectional data from 2,129 PTs across 12 semesters. PTs completed four-part surveys assessing: (a) stereotypes about minority students, (b) discomfort with student diversity, (c) reluctance to change practice to meet the needs of diverse students, and (d) endorsement of mastery- and performance-focused practices (pp. 432–433). Similar to Kumar and Hammer (2012), they found that completing multiple courses resulted in sustained belief changes (i.e., number of courses; quality was not examined). And, while PTs on average demonstrated positive growth in beliefs and intended practices, this growth was again highest at the end of multicultural coursework and did not continue into student teaching.

Together, findings from Kumar and Hammer (2012) and Kumar and Lauermann (2018) suggested that although more coursework might contribute to greater changes in PT beliefs and intended practices, this positive development appears to end when PTs begin fieldwork. Kumar and Lauermann found this pattern concerning because PT bias against students from diverse backgrounds as they encounter fieldwork challenges could result in feeling less responsibility for adapting their instruction. Their findings corroborate emerging educational psychology literature on asset-based pedagogies with inservice teachers. For example, in a study of 36 elementary teachers and 568 Latino students, López (2017) found that teacher bias effects were substantial, affecting learning opportunities and students’ ethnic and achievement identities. López argued that teachers’ development of critical awareness is essential for changing expectancies because it impacts both teacher beliefs and practices. Integrating related findings from preservice and inservice studies is important if the research is to be relevant in teacher preparation.

Given that dissonance between theory and practice is present before PTs begin significant fieldwork, research that investigates the relationships among changes in beliefs and practices across contexts is needed. However, as Tanase and Wang (2010) cautioned, “to simply bring a conceptual change mentality into the design of teacher education classrooms can be problematic since it presumes PTs’ beliefs are consistent and single dimensional” (p. 1247). Rather Naidoo and Kirch (2016) recommended that teacher educators should teach the “tools, structures, and relationships” (p. 389) necessary for enacting new forms of practice. They suggested providing opportunities for PTs to recreate new practices in different contexts under challenging conditions so that they can learn to problem solve, consider multiple perspectives, and negotiate with others. In other words, PTs need to experience how principles may be more difficult to apply than less effective alternatives. They also must learn to anticipate complex challenges to their instructional plans and how to adapt their teaching in ways that support all students. In sum, studies of PTs’ pedagogical development should address how they navigate resistance from others and within themselves across time and place.


Applying Teacher Education Program Learning in P-12 Classrooms

Field experiences are critical TEP components in early professional learning (e.g., Dunst et al., 2019), but fieldwork does not always provide optimal opportunities for deepening understanding and practice. Studies examining PT fieldwork represent a significant body of teacher education research and have consistently found that student teaching may have weak implications for first year teaching success (Cochran-Smith et al., 2016). Although rare, research combining TEP coursework with fieldwork and the first years of teaching provides valuable insights into why PTs in the same TEP have different learning-to-teach trajectories. The following studies illustrate such longitudinal designs. In addition, the researchers highlight how PTs must continuously negotiate their practices and describe why some PTs are more successful at applying TEP reform-based practices.

From Teacher Education Program Course to Student Teaching

Research in preservice science education by Kang (2017, 2021) is a good illustration of how student teaching contexts offer varied opportunities for applying TEP science practices. Using a multiple case study design, Kang (2017) followed a cohort of eight student teachers implementing conceptually challenging science lessons. Differences in PTs’ personal backgrounds and placements (urban/suburban; affluent/under-resourced) did not explain their practices. Rather Kang found three interconnected opportunities distinguished successful application of TEP coursework. First, when PTs framed their lessons around higher-level science practices, they implemented more challenging lessons. Second, PTs’ planning choices were dependent on mentor support for teaching scientific concepts rather than topics. Third, opportunities to successfully plan also were associated with additional experiences for learning about their students and interacting with other teachers who supported their use of available resources.

In a subsequent study, Kang (2021) focused specifically on mentor supports for 35 student teachers in different TEP cohorts. In this multiple case study, Kang examined PT-Mentor interactions for the relative degree (high, medium, or low) of three supports: (a) mentor modeling of TEP science practices; (b) mentor encouragement for trying out teaching ideas; and (c) mentor feedback. Kang’s findings suggested that modeling of TEP practices and high-quality feedback were rare, and when present did not appear to distinguish PTs’ progress in using conceptually rich scientific practices. Critical to progress was mentor support for experimentation. Moreover, Kang found that the quality of PT-student interactions during instructional experimentation was more important than the number of opportunities. While this situated analysis provided rich descriptions of successful mentor support in applying TEP practices, as Kang noted, mentors are one source of mediation in successful learning-to-teach trajectories. For example, Kang reported 13 of the 35 student teachers showed substantial progress. Accompanying their successes were multifaceted discourses about the students’ learning of science. Thus, in concert with experimentation, PTs’ discourse changes (i.e., how they talked about teaching their students science) from TEP coursework through student teaching appeared to influence their practice.


From Teacher Education Program Course through First Year(s) of Teaching

A large body of research exists on the transition from student teaching through the first year of teaching (Cochran-Smith & Villegas, 2015), but there has been less research on the transition from TEP courses into the first years of teaching (Cochran-Smith et al., 2016). The lack of such longitudinal research is surprising given that TEP accountability commonly requires evidence that teacher preparation impacts future classroom outcomes (Patrick et al., 2011; Russ et al., 2016). One possible reason for this difference may be that teacher education research often focuses on teacher development whereas accountability research measures student outcomes. The following two research projects demonstrate how longitudinal designs that focus on teacher development are critical for documenting change, explaining PT trajectories, and providing meaningful implications for improving learning-to-teach experiences. These studies also highlight how work in teacher education (Thompson et al., 2013) and educational psychology (Nolen et al., 2011) often converge.

Thompson et al. (2013) followed 26 PTs from a 6-month science methods course through a 10-week student teaching practicum and into their first year of teaching, which included a university-supported induction experience. They conducted classroom observations and interviews to develop thematic narratives for each teacher. Both the TEP course and induction program targeted four science practices: (a) selecting big ideas/models; (b) working on students’ ideas; (c) working with science ideas; and (d) pressing students for evidence-based explanations (pp. 586–587). Thompson et al. found three trajectories: 11 PTs integrated TEP practices into their teaching; 7 created some opportunities for some practices; and 8 did not use the practices but nominally used associated terminology. In explaining how and why PTs experienced different pathways, the authors described three related dimensions of support: (a) community affiliations, (b) critical discourses around student learning, and (c) provision of tools to revise discourse practices. Thompson et al. described why these dimensions had been critical for full integration of the science practices as follows:


In all early learning-to-teach situations, novice teachers confront contextual discourses—institutional, social, and historical messages about teaching and learning—in the forms of norms, ideas, curricula, tools, and so on that can disrupt, support, or extend their critical pedagogical discourses.

(p. 607)



Thus negotiating discursive practices appeared central for teachers to implement all four science practices (cf. Kang, 2021). Thompson et al. also discussed how teacher beliefs and dispositions may not be reliable indicators of practice because beliefs and dispositions did not predict practice well, a finding that cautions against exclusively relying on teacher perceptions. Rather, they found that professional discourses persisted across contexts and helped explain why new teachers, who shared similar opportunities and supports in using the same science practices, varied in if and how they implemented them.

With a similar emphasis on situated practice, Nolen et al. (2011) examined secondary PTs learning reform-based assessment tools and practices over four-years from preservice coursework through the first two years of teaching. Using a case-based ethnography of four mathematics and four social studies PTs, the authors explained their findings in terms of negotiating teacher roles while moving among different “worlds” (i.e., TEPworld, Fieldworld, Realworld), where some PT/teachers remained in the same schools while others changed locations. Similar to Thompson et al.’s (2013) community affiliations, Nolen et al. found different teaching trajectories based on role perceptions within professional communities through documenting how perceptions varied by context. For example, in TEPworld PTs viewed assessment as an individual teacher decision. During student teaching, they observed mentors negotiating assessment practices (e.g., graduation requirements with administration, grading practices with students and families), but they were not deeply involved. After transitioning to Realworld Year 1, they began sharing several types of negotiations related to assessment. They described discussions with colleagues and hearing different assessment perspectives that sometimes created professional tensions. They also shared learning to discuss grading with students and families. During Realworld Year 2, three teachers changed schools and described negotiating their practices at the school-level after encountering new assessment norms and student expectations.

Noln et al. (2011) concluded that teachers brought their histories, understandings, beliefs, and practices continually to new communities of practice – some of which they actively sought to change, others to which they adapted. While their findings have important implications for how teacher educators might approach instructional decisions as negotiations rather than individual choices, the most compelling implication was directed at future research: “More longitudinal, situated research into the development of teachers’ practice that takes into account the unfolding relationships among teacher knowledge and beliefs and the contexts in which these cognitions take shape could further inform our understanding of teacher learning” (p. 119).



Investigating Pedagogical Learning and Change

Longitudinal TEP-based research in PT pedagogical learning and change has remarkable potential for informing educational psychology and teacher preparation. Teacher educators need more research that describes how to monitor PT learning-to-teach trajectories as well as when and how to offer support and intervene successfully. These research examples offer glimpses into the possible benefits of teacher educator-educational psychologist collaborations. For educational psychologists, collaboration with teacher educators could help PTs understand the connections and disconnections between theory and practice as well as how to anticipate and reconcile incompatible beliefs, discourses, and practices (e.g., Thompson et al., 2013: Kang, 2021). Relatedly, investigations of course and field assignments that challenge PTs’ beliefs, discourses, and practices, as well as help them practice strategies for negotiating teaching tensions could be collaboratively designed and studied (e.g., Nolen et al., 2011).

Research implications for TEPs suggest that rather than applying a list of principles and course-bound instructional practices, there could be a developmental sequence in learning-to-teach that integrates principle-based practices in different contexts. For example, researchers might co-design TEP course assignments so PTs view planning as a negotiated decision and learn to analyze plans for bias (cf., Kang, 2021; Kumar & Hamer, 2012; Kumar & Lauermann, 2018; Nolen et al., 2011). Whereas Kang’s findings suggested that a few highly meaningful PT-initiated teaching opportunities could be critical, Kumar and Lauermann’s findings implied that more opportunities for learning key principles and practices may be equally important (i.e., quantity and quality). However, these researchers also found that fieldwork presented differential opportunities and challenges for applying TEP course outcomes. Furthermore, carefully scaffolding discourse practices throughout TEP coursework and fieldwork in ways that align with research-based principles and reform-based practices appears to be critical for sustaining pedagogical learning for successful learning-to-teach trajectories (e.g., Kang, 2021; Thompson et al., 2013). But what are these discourse practices like? And how do we support new teachers in negotiating them? Finally, central to all research on teacher pedagogical change is a deeper understanding of what happens during PTs’ interactions with their students in terms of student learning experiences and outcomes.



Integrating Teacher-Student Research into Teacher Education

A major component in preparing teachers for success requires helping them negotiate their interactions with others (e.g., students, families, colleagues). Therefore, in this section, we pivot to focus on TSR research because it has a well-established research base in educational psychology with much to contribute to teacher education, especially with respect to promoting asset-based pedagogies. Several reasons support this potential area of contribution. First, the robust TSR research literature has been synthesized from multiple disciplines (e.g., developmental psychology, educational psychology, social psychology, early childhood education). Second, TSR research designs frequently involve interventions to improve relationships over time, which suggest possibilities for designing teacher education field experiences. Third, teachers’ social-emotional competencies impact instructional effectiveness and can be developed through TSR strategies. Finally, TSR research has implications for addressing inequities in opportunities and expectations for students who have been and are being marginalized.

Researchers have also established that TSRs are critical for both students and teachers. Positive TSRs predict multiple student outcomes, including engagement in school activities and achievement (e.g., Dennie et al., 2018; Hughes, 2011), perceived academic competence (Cheung, 2019), happiness (Froiland et al., 2018), and adaptive transitions to high school (Wang & Eccles, 2012). High quality TSRs support positive interactions among students (Mikami et al., 2011; Sette et al., 2020) and buffer the effects of peer victimization in high school (Ryzkyanti et al., 2021; Sulkowski & Simmons, 2018). Furthermore, TSRs are an important source of positive affect for teachers (Aldrup et al., 2018; Jo, 2014; Veldman et al., 2013) and may mitigate the potential impact of teacher-student conflict on teachers’ stress and burnout (Evans et al., 2019) and promote professional commitment (Jo, 2014). Yet almost all this research is focused on practicing teachers. While understanding the importance of TSRs is helpful for PTs, knowing which aspects are malleable and how to develop relationships is needed. With this in mind, application of TSR research to teacher education, both in terms of PTs learning to build relationships with students and understanding how TSRs are deeply contextualized, represents an essential area of pedagogical development for ensuring equity.

Teacher-Student Relationship Intervention Studies

Many educational psychologists are familiar with the multiple TSR intervention programs that have been developed and are often evaluated using experimental or quasi-experimental research designs. Broadly, these approaches can be categorized as addressing teachers’ dyadic relationships with specific students, or more general interactions with whole classes. In comparison, in teacher education, TSRs are primarily emphasized via teacher dispositions and instructional strategies, but little is known about how PTs successfully develop TSRs during fieldwork. Thus, intervention studies with practicing teachers currently offer the primary examples of what is possible and how research in TSRs might be advanced.

Dyadic Teacher-Student Interactions

In interventions targeting dyadic relationships, some of the best-known were developed for early childhood contexts. Based in attachment theory, both Banking Time (e.g., Driscoll & Pianta, 2010) and the Playing-2-gether program (Vancraeyveldt et al., 2015) involve the teacher and child interacting in a series of short (10–15 minute) one-on-one sessions during which the teacher practices conveying acceptance and labeling feelings while the child plays. Playing-2-gether also aims to improve the teacher’s behavioral management. In experimental studies, students were rated as showing fewer conduct problems and inattention, increased frustration tolerance and task orientation, and closer TSRs than those in control groups (e.g., Driscoll & Pianta; 2010; Driscoll et al., 2011; Vancraeyveldt et al., 2015). Such benefits may reflect teachers’ greater attunement and sensitivity to student needs and emotions (Alamos et al., 2018). Furthermore, researchers have claimed that, with appropriate training and consultation, preschool teachers can implement the interventions with fidelity (Alamos et al.; Williford et al., 2015).

Duong et al. (2019) evaluated a similar dyadic intervention with middle school teachers, which involved a brief PD program based on the three-phase Establish-Maintain-Restore (EMR) approach. The Restore phase is an important feature that occurs when a relationship is damaged and includes responses such as expressing care, validating students’ feelings, and collaborative problem solving. In their randomized field study, Duong et al. delivered a three-hour PD program followed by teacher meetings in professional learning communities. Teachers planned specific practices for improving their relationships with ten students. This intervention resulted in an increase in teacher-reported relationship quality and improvements in observer-rated academically engaged time and disruptive behavior three months later. In contrast to studies reviewed earlier, the students were selected randomly and had not been identified as demonstrating adjustment or behavioral difficulties. Nevertheless, the strongest effects were with students who were in the least positive relationships at pretest. Duong et al. suggested that this type of shorter, more focused intervention is likely to be practical PD for many schools, which suggests it could also be integrated in a TEP during fieldwork and student teaching.

Despite the promise of these intensive one-on-one interventions, questions remain about the robustness of the findings. Although specific relationships may improve, in the absence of longer-term follow-up, it is unclear how well teachers maintain strategies with current and future students. Additionally, some studies relied solely on teacher reports of outcomes, even when teachers had not been blind to study conditions (e.g., Driscoll et al., 2011; Vancraeyveldt et al., 2015), or found that teacher reports of behavioral improvements were not supported by independent observation (e.g., Williford et al., 2015). Thus, the reported changes may reflect teachers’ perceptions of individual students or socially desirable responses rather than actual behavioral changes. Changes in teachers’ perceptions are not inconsequential. As Vancraeyveldt et al. noted, “teachers’ perceptions have been shown to predict school related outcomes such as behavioral engagement and school trajectories, above and beyond objective test results and observations” (p. 254). Teacher perceptions may also lead to self-fulfilling prophecy effects (e.g., López, 2017). In the research to date, however, it is unclear how teachers are developing the social-emotional competencies needed to understand student perspectives and the ways in which their emotions impact students. Understanding the development of teacher social-emotional competencies, especially for PTs, is an important new research direction (Aspelin, 2019).

Additional questions about dyadic interventions center on the feasibility and ecological validity of these intensive, individualized approaches. First, whereas participants receive standardized instruction and on-going consultation in implementing an intervention, it is unclear how practicable this type of manualized program would be in classrooms and teacher preparation (e.g., Alamos et al., 2018). Even with the provision of a standardized manual, teachers, especially PTs, may need significant support to conduct sessions while managing and instructing their classes. Furthermore, while implementation fidelity is an important consideration for intervention designers, it is not clear how to balance this priority with teachers’ need to adjust student interactions within their local setting. Finally, researchers have not been explicit about how “improvements in behavior” reflect asset- rather than deficit-based perspectives.


Teacher-Student Interactions at the Classroom Level

An alternative approach to intensive dyadic interventions is to improve teacher-student interaction quality in general. Given the short-term nature of fieldwork for some PTs prior to student teaching, these approaches may be more applicable in TEPs. The best known of these interventions, My Teaching Partner (MTP), has demonstrated improvements in teacher-student interactions across a range of dimensions (e.g., Hamre et al., 2012). The adapted version for secondary students (MTP-S) has contributed to improved academic achievement (Allen et al., 2013) and peer interactions (Mikami et al., 2011). Despite well-documented success, however, these programs are expensive and time-consuming (Early et al., 2017). In addition, the MTP interventions focus on teacher effectiveness broadly rather than TSR specifically (Duong et al., 2019). Some researchers have claimed that TSRs cannot be fully captured by observable interactions and more affective dimensions must be considered (e.g., Brinkworth et al., 2018).

These interaction-based interventions would need to be carefully examined within TEP contexts. In particular, the broad teacher-effectiveness focus would not fit within a single pedagogical course, requiring coordination across courses and fieldwork. Research based on PD programs may serve as better models for adapting PT field observations and self-analyses. For example, Early et al. (2017) conducted a randomized control trial to compare MTP with Making the Most of Classroom Interaction (MMCI) for early childhood teachers using the Classroom Assessment Scoring System (CLASS). The CLASS is a measure of classroom interactions with 10 dimensions organized into 3 broad domains: emotional support, classroom organization, and instructional support. The emotional support dimension is most closely aligned with TSR quality, including respect, enjoyment, lack of hostility, responsiveness, and focus on students’ interests. Both the MTP and MMCI were developed by the CLASS authors to improve teacher-student interactions. Whereas the MTP matches individual teachers with cycles of one-on-one virtual coaching, the MMCI utilizes a cohort model of group discussions combined with homework assignments (e.g., video analysis). Early et al. found that although both interventions improved teacher behavior, the results favored the MMCI. Moreover, the MMCI was more feasible because it requires fewer staff and less implementation time. In terms of teacher preparation, the MMCI, which was adapted from a college-level class, could have strong potential for use with PTs.

In a third approach, Gehlbach et al. (2016) developed a brief intervention seeking to improve TSRs through highlighting perceived similarities between ninth-grade students and their teachers. Students and teachers in the treatment group completed a “getting to know you” survey from which researchers created feedback sheets, identifying five things teachers had in common with individual students. Both students and teachers reported feeling more similarity to one another as a result of the treatment, although only teachers reported improvements in the relationship. Compared with more intensive or comprehensive intervention programs, such brief interventions have the advantage of greater feasibility and accessibility, suggesting they could be more easily integrated across TEP fieldwork. Once again, however, the extent to which teachers’ longer-term practices or thinking about their TSRs changed remains unclear.



Quality Relationships with All Students

One concerning aspect across the TSR research conducted in the United States is the robust finding that teachers’ reports of relationship quality vary on the basis of students’ gender, ethnicity, and socioeconomic status (e.g., Hughes, 2011; McGrath & Van Bergen, 2015; Rucinski et al., 2018). Thus, teachers’ perceptions of students are based on culturally bound expectations of “appropriate” communication and behavioral patterns, and therefore adjustment to formal schooling. For example, Boykin et al. (2005) demonstrated that White teachers tend to associate mainstream cultural behaviors, such as individualism and competition, with the likelihood of academic success. In contrast, Afrocultural characteristics such as preferences for communalism and verve were viewed unfavorably.

Understanding the role of culture in TSRs can be enhanced through cross-cultural research (see also Zusho & King, 2024). For example, den Brok et al. (2010) reported differences in students’ perceptions across four ethnic groups in the Netherlands (majority Dutch and three major immigrant groups: Turkish, Moroccan, and Surinamese). Students differed in their perceptions of both the quality and importance of TSRs. The authors summarized how “it is important for teachers to realize that they are not only perceived differently by different ethnic groups of students, but also that the strength and direction of effect of their behavior might be different for students from various ethnic groups” (p. 218). Similarly, Chen et al. (2019) found that Chinese students and teachers perceived less conflict in their relationships than Dutch dyads. The authors suggested these findings may reflect that Chinese students’ socialization promotes compliance and respect for teachers. Extrapolating beyond cross-cultural comparisons, they argued for greater awareness regarding how cultural values influence TSR quality, noting, “…teachers may consciously reflect on how their common beliefs … affect their interactions with students, and thereafter students’ learning and social emotional behaviors” (p. 102).

Similar arguments have been made about the relationships between teachers and ethnic minoritized students in the United States; however, this research tends to be undertaken by scholars who specialize in aspects of asset-based pedagogies (e.g., Garcia & Chun, 2016; Liang et al., 2019; Paris, 2021; Paris & Alim, 2017) and is not well integrated into the psychological literature on TSR. In summarizing 20 years of scholarship on culturally relevant pedagogy, Howard and Rodriguez-Minkoff (2017) highlighted the “relational component of culturally relevant teaching” (p. 16), noting that teachers’ expectations for, and behaviors toward, ethnically diverse students communicate caring. A limited number of empirical studies support the role of culturally sensitive practices and beliefs in promoting positive TSR between White teachers and culturally diverse students. For example, Liang et al. (2019) conducted multiple focus groups with Black and Latino males in middle school and high school about their teacher relationships. While students were aware of the importance of healthy relationships with teachers, they described experiences involving disrespect and discrimination that interfered with potential relationships. The authors suggested that current educators, at all levels, need to “focus attention to structural racism, gender-related biases and … the academic and psychological well-being of boys of color” (p. 10). In particular, they draw attention to the importance of disrespect, which is “commonly interpreted by boys of color as an assault on self-image … character, and family” (p. 8).

Teachers also must be able to assess whether their TSR practices have positive outcomes for all students. In evaluating the EMR program, Duong et al. (2019) noted that, although their intervention appeared to improve relationships for students from all cultural backgrounds, ethnic minoritized students tended to have lower-quality relationships at baseline. They argued, “a truly culturally responsive intervention should correct for systemic inequities at baseline … (and) be more helpful for disadvantaged groups and offset the potential lack of belonging and mistrust that can result from cultural mismatch and misunderstanding” (p. 219). Recently, educational psychologists have advocated for research paradigms that intentionally apply a cultural lens (e.g., DeCuir-Gunby, 2020, critical race mixed methodology; see also DeCuir-Gunby, 2024). Similarly, Kumar et al. (2018) claimed that the generalizability and practical relevance of motivational research can be improved by integrating principles of culturally relevant education. In sum, the practical relevance of TSR research for teacher education will require integration with asset-based pedagogies and an explicit focus how teachers improve TSRs with students who have been and are being marginalized.


Measuring Student versus Teacher Perspectives

A limitation of TSR research is that relatively little evidence regarding students’ relationship perceptions is available. Much of the TSR research, particularly that with young children, has relied on teacher reports to judge relationship quality. The most widely used measure, the Student-Teacher Relationship Scale (Pianta, 2001), includes three dimensions: closeness, conflict, and dependency, although many studies tend to focus on the first two (e.g., Chen et al., 2019; Duong et al., 2019; Zee & Koomen, 2017)1. In many studies, teacher reports are supplemented with observational data, assessing teachers’ interactions with students and student behavior. While this approach is not unreasonable, if interventions are focused on changing student behavior without cultural bias, there is an important distinction between observable classroom behaviors and affective dimensions of the relationship.

Given the power imbalance in teacher-student dyads, understanding students’ relationship experience is critical for teachers and researchers. As Brinkworth et al. (2018) noted, “TSRs are two-way streets; teachers and students construct these relationships together. Thus, members of the TSR dyad make up a ‘relational unit’ that may not be fully understood by tapping the perspective of a single party” (p. 25). This concern does not discount the importance of teachers’ perceptions and behaviors; however, if a dyad’s interactions improve after intervention, the point where a student begins to trust and feel close to the teacher again remains unknown. Considering the perspectives of both teacher and student is important, as is studying the process of change rather than simply examining pre/post differences.

Recently, several scholars have developed measures of student TSR perceptions, usually with adolescents (e.g., CLASS-Student Report, Downer et al., 2015; Student Perceptions of Affective Relationship with Teacher Scale, Koomen & Jellesma, 2015). When researchers have measured teacher and student relationship perceptions, however, correlations have been low (e.g., Jellesma et al., 2015; Liam et al., 2021; Longobardi et al., 2020; Zee & Koomen, 2017) or, rarely, moderate (e.g., Hughes, 2011). Kavenagh et al. (2012) reported that almost 44% of students reported less positive TSRs than their teachers. Although some have argued these differences are largely methodological (see Zee & Koomen), those working within attachment theory offer an alternative explanation: individuals bring their own histories and characteristics to dyadic relationships and perceive the relationship differently. In support of this argument, Zee and Koomen found that a combination of student characteristics (gender, SES, and peer-reported externalizing behaviors) and teacher characteristics (years of experience and teacher efficacy) predicted student and teacher reports of relationship closeness and conflict. Such perception differences and mutual influences of personal characteristics also are central in calls for teacher education researchers to examine PT preparation in diversity and equity practices longitudinally (Cochran-Smith et al., 2015, 2016).

Understanding the contextualized nature of TSRs is essential for supporting teacher learning and development, especially the given evidence that teacher and student reports are influenced by different characteristics and predict different outcomes. For example, Brinkworth et al. (2018) proposed a new TSR measure for use in middle and high schools. A distinctive feature is the inclusion of both positive and negative TSR aspects, with parallel versions assessing teacher and student perspectives. The authors found different patterns between teachers’ and students’ relationship perceptions and students’ class participation and grades, but similar effects on students’ academic self-efficacy and effort. One important qualification was the relatively low variance in the negativity measures, especially from the teachers. They noted that, “teachers seemed reticent to admit that they had especially negative relationships with any of their students (perhaps because a negative TSR could reflect poorly on their abilities to connect with students)” (p. 35). This reluctance to acknowledge less-than-optimal relationships with some students, coupled with differences in teacher and student perceptions, could represent significant barriers in helping PTs build more positive TSRs. Taken together, these findings emphasize the importance of including student perceptions in TSR studies. Although teachers may act with good intentions and believe that they are building positive relationships, they may be unaware their students have different views. Moreover, because researchers rarely identify teaching experience as a teacher characteristic, little is known about how teachers develop the social-emotional competencies to better understand student perspectives (Aspelin, 2019).


Prioritizing Teacher-Student Relationship Research in Teacher Education

TSR research is an important area for integration into teacher preparation programs and teacher education research. In terms of teacher education, research is needed to address Rucinski et al.’s (2018) conclusion that PTs need support in learning how to build “positive relationships with all their students … rather than concentrating increasingly and exclusively on academic instruction” (p. 1000). Moreover, we need to understand how PTs develop positive relationships with students as well as the outcomes of these relationships, such as their own and their students’ learning and well-being. For example, Thiesen-Homer (2021) described two approaches to preparing PTs for establishing relationships with all students: positioning TSRs as either instrumental (i.e., a “tool to improve student effort and behavior,” p. 275) or as integral to providing instruction that is meaningful and authentic. They argued that TEPs shape the quality and implications of new teachers’ connections with students through their underlying visions of TSRs, which are embedded in coursework and clinical experiences.

Current TSR research also suggests several core understandings and practices that PTs need support in exploring. PTs should learn how positive relationships support student learning, engagement, and well-being, and will help them feel more professionally satisfied and less stressed. Importantly, however, they need strategies for understanding student relationship perceptions, especially across cultural, socioeconomic, and gendered boundaries. Effective TSR approaches will differ based on students’ development and histories with prior teachers, as well as teachers’ social-emotional competencies, cultural backgrounds, and expectations about what TSRs should be like and what kinds of interactions and behaviors are “appropriate.” Thiesen-Homer (2021) recommended three areas of “relational competencies” (p. 272) that help teachers form positive connections with all students: knowledge of self, of students, and of society. To meaningfully integrate these ideas in TEPs, one approach could be to center TSR as a core pedagogical area, integrated across courses and fieldwork. TEP faculty could adopt an agreed-upon framework for socio-emotional development (e.g., Collie, 2020) and a model of asset-based pedagogy to frame learning experiences across the program (see Thiesen-Homer).

Another embedded TEP feature could be to adapt some specific approaches from TSR interventions (e.g., the MMCI program, Early et al., 2017). As part of on-going video analyses, PTs could specifically analyze their student interactions in peer groups to mirror professional learning communities. In particular, learning experiences with racially, linguistically, and socioeconomically diverse students (e.g., those experiencing homelessness, Wright et al., 2019) and opportunities to interact with students in a variety of contexts, other than direct instruction, would be essential (Thiesen-Homer, 2021). However, the limited empirical TSR research during teacher preparation needs to expand if TEPs are to center coursework and fieldwork around TSRs. To guide embedded, integrative TEP designs, longitudinal multiple perspective and collaborative TSR research will be needed.



Pathways Forward for Educational Psychology Research in Teacher Education

Educational psychologists can do more to promote the relevance of our research in teacher education. Traditional approaches for research-to-practice dissemination, for example, could be further improved. Recent examples such as the Motivation Myth Busters Series (https://www.apa.org/ed/schools/myth-busters) and Division 15 practice briefs (https://apadiv15.org/education-practice-briefs/) demonstrate a commitment to informing practice and policy (see also Nichols, 2024). However, to reach teacher educators directly, these resources need to be linked to sources they regularly use and translated into specific implications for preparing new teachers. Similarly, impact statements reflect a heightened recognition that research should be meaningful beyond the scientific community. However, researchers who provide implications for teacher education should consult with teacher educators and make efforts to disseminate their work where they claim it will be relevant.

Efforts to make research more accessible to teacher educators would be one important step at the end of a study. In contrast, we conclude by highlighting two pathways in planning studies that could ensure more meaningful implications in teacher preparation from the start. For research to be more relevant to teacher educators, we must jointly investigate why there are different trajectories in learning to teach and conduct research within teacher education. As described previously, teacher educators are faced with increasingly complex, unpredictable, and politicized teaching contexts (López, 2022). Educational psychologists can help to address these challenges by studying learning-to-teach processes across TEP contexts and with an equity focus (DeCuir-Gunby, 2020; Matthews & López, 2020). Such investigations would be inherently relational and best understood through multiple perspective approaches. Therefore, we propose combining two research strategies: (a) investigating how PTs learn to teach in different settings over time using longitudinal multiple perspectives approaches and (b) conducting research in collaborative interdisciplinary and community-based teams.

Longitudinal Multiple Perspectives Research

While calls for longitudinal research designs are not new, such approaches are rare, especially in ways that explain change. Many longitudinal studies document pre/post differences but researchers cannot describe how or why changes occurred, which is necessary for supporting new teacher development. For example, pre/post TSR findings report that behavioral changes occurred and for whom, but these comparisons do not inform teacher educators about relationship development (“Where were the tipping points?” “How did teachers adapt their interactions for individual students?”). In addition, interactions need to be understood within context (“What were relationships like outside the intervention?” “What behavioral norms had been negotiated?”). Analyses are needed at multiple levels for research findings to fully inform teacher education. In-depth longitudinal research designs for understanding teacher learning could simultaneously investigate what PTs bring (e.g., beliefs, discourses, pedagogical, content knowledge), why they make instructional decisions, how they negotiate discourses and practices, and who is involved in these processes. By tracing learning-to-teach trajectories, the focus becomes situated in PT interactions with others across contexts over time.

Several examples in this chapter illustrated how researchers studying PTs’ development applied situational perspectives in their longitudinal work (e.g., Kang, 2021; Nolen et al., 2011). Situational perspectives position change, which is embedded in context, time, social, and cultural influences, as necessary for understanding teaching and learning (e.g., Turner & Nolen, 2015; Hong & Cross, 2020; Nolen, 2024). Researchers need to account for PTs’ histories as well as variations in their practices using methods that involve their professional communities. At the same time, researchers must be aware of how they may be forcing personal assumptions or theoretical lens onto others’ actions and perceptions (Matthews & López, 2020). As Nolen (2020) critiqued, much of educational psychology has been theorized and researched from an outsider stance using a WEIRD (Western Educated Industrialized Rich Democratic) perspective and participant pool. Such outsider perspectives may be especially problematic in U.S. schools where students are more racially and ethnically diverse than their teachers (Schaeffer, December 10, 2021). Furthermore, research implications from “dipstick methods” (i.e., data without context) often reiterate what teacher educators already know and are doing (e.g., more fieldwork; more integrated courses) or give generic recommendations (e.g., teachers must form trusting relationships with students).

Longitudinal intervention studies should be designed to provide more nuanced understandings about the trajectories of learning-to-teach. For example, the literatures on PT pedagogical learning and TSRs include intervention studies designed to change either teachers’ perceptions, their instructional choices, or interactions with students but often lack information about important setting attributes and student experiences. Although some TSR studies noted differences in intervention effectiveness for specific students (e.g., Duong et al., 2019), such research designs did not provide information about which changes were most critical or most difficult for teachers and for students. As Cochran-Smith et al. (2016) urged, researchers need to simultaneously examine teacher learning and student learning within context, especially for students who have been and are being marginalized.

Finally, relationships are central to teaching and learning therefore, research is needed that unpacks how new teachers are constantly building, sustaining, and repairing a variety of unique yet interconnected relationships (e.g., student-teacher, mentee-mentor, new teacher-experienced teacher, family-school, community-classroom). In addition to shifting from focusing on individuals to interactions, the qualities of relationships undergirding these interactions need to be understood by combining longitudinal with multiple perspectives designs (see Vogl et al., 2017). As the pedagogical change literature suggests, PTs’ trajectories can be explained in part by relational supports for their own well-being, beliefs, discourses, and instructional practices (e.g., Kang, 2021). Similarly, the TSR literature explicitly documents that students’ schooling success is inevitably shaped by their relationships and interactions with prior and current teachers. Thus, positioning learning to teach as contextualized and relational suggests new research questions and data sources, such as how to investigate discourse practices across TEP courses and P-12 fieldwork in ways that explain supportive relationships from different perspectives (e.g., student-teacher, mentee-mentor, family-school).


Multiple Perspective Collaborative Research Teams

Researchers studying change across contexts need research designs and teams to support these relevance-focused goals. Conducting multiple perspectives, collaborative research can accomplish this in a variety of ways. However, if the goal is to inform teacher education, teacher educators are necessary collaborators. For example, cross-disciplinary collaborative research focused on PTs’ development of asset-based pedagogies might involve expertise in (a) the specific TEP framework, (b) the content-area(s), (c) cross-cultural foundations, and (d) educational psychology. Moss and Haertel (2016) urged teacher education researchers to balance their areas of expertise with opportunities to learn by participating in “multimethodological, multiprofessional (‘transdisciplinary’) collaborations” (p. 234). They argued that applying the concept of “adaptive expertise” could move researchers into new areas of study where they would operate as “intelligent novices.” Likewise, educational psychologists should create research teams to include contributors in which expertise in educational psychology is one of several. Moreover, team members could bring different theoretical frames, classroom experiences, and research paradigms and even involve collaborators from different TEPs.

Another approach to collaborative multiple perspectives research would be teams that included PTs, mentor teachers, and P-12 students. Collaborating with teacher educators and their teacher preparation partners better leverages practice to inform theory and the research process. Researching with PTs engaged in their own collaborative learning and reflective work leverages the validity of insider experiences (e.g., Behizadeh et al., 2019). For example, using a collaborative, iterative approach might mean educational psychologists working alongside teacher educators to co-investigate PT pedagogical learning across the TEP experience to understand the theory-practice discontinuities often found in preservice studies (e.g., Kang, 2017; Siegel & Wissehr, 2011) and intervening as needed. Working in research teams with teacher education insiders also would support the longitudinal data collection needed to follow PTs across and within multiple teaching settings. Another collaborative approach might be investigating how to move from research-based practices to their situated application during TEP courses. In other words, how can PTs more effectively learn to negotiate the difficulties in getting principles to work in practice and to effectively problem solve depending on the situation? Designing TEP interventions to investigate such pedagogical innovations might involve collaboratively redesigning course-based conceptual frameworks, assignments, and fieldwork over several iterations. Such collaborations would contribute to the research literature on new teacher learning and inform changes in TEP redesign from within.

A variety of collaborative research approaches have been developed from different disciplines that educational psychologists could apply and adapt. For example, design-based research (DBR) in education would be a powerful way to study PT learning and development. The iterative cycles of designing an intervention for PTs, trying it out, analyzing the progress, and then refining the intervention in collaboration with participants (PTs, teacher educators, PT mentors) could be theory driven and context specific. As Ryu (2020) explained in describing the use of mixed methods in conducting DBR, “DBR not only aims to affect local learning, but also pursues a theory of learning that explains how it happens” (p. 3). An example of co-designing research with practicing teachers, which could be applied to teacher education, is the Motivation - Planning Lessons to Activate eNgagement in Science (M-PLANS) project (https://m-plans.org/; see Marchand et al., 2020; Liu et al., 2022). M–PLANS uses six design principles to support teacher practices that engage students in science. Such “design principles” have compelling implications for how theory might be synthesized to be more accessible for PTs (see also Meyer & Emery, 2021).

Drawing from the teacher education research, the use of teacher collaborative inquiry (e.g., Butler & Schnellert, 2012, 2020) or PT reflective practice groups (e.g., Behizadeh et al., 2019) are possibilities for exploring research questions collaboratively. Additionally, examples of community-based collaborative research can be found across multiple disciplines. This research extends participation beyond school walls to families and community members (see Penuel et al.’s, 2020, review) and would be important for TEP-based research designs. Moreover, as Gray et al. (2020) concluded, community-based collaborative research offers new avenues for promoting equity and agency (see also Vetter et al., 2022). An example of in-depth community engagement in school-based educational psychology research is DeLeon Gray’s iScholar project (Bowen, 2020). Gray and colleagues have focused on the reciprocity between the school community and classroom dynamics, focusing on student belonging, in ways that broaden the impact of students’ success (Gray et al., 2020, 2022). Such innovative research approaches challenge traditional assumptions about researcher roles, how research questions and designs originate, and what is a successful research outcome. These approaches also require rethinking how empirical research is evaluated and disseminated.

While collaborative research approaches were considered “a trend” in the 1990s (Kleine & Greene, 1993), they currently represent valued research opportunities for improving ecological validity and contributing to the greater good. Thus Kleine and Greene’s description of the potential of collaborative research more than three decades ago rings true today: “When we dialogue as friends and colleagues, we learn one another’s language well enough that we do not have to resort to speaking loudly and slowly. A clear message delivered in shared meaningful context can be understood by all” (p. 190). Successful research collaborations between educational psychologists and teacher educators will need to be built around developing a shared language. For example, a growing body of teacher education research focuses on “teacher noticing” and describes PTs learning to attend to, analyze, and respond to specific classroom phenomena, such as PTs noticing students’ mathematical thinking (Munson, 2020), their “racial noticing” (Shah & Coles, 2020), and their noticing of emotional and instructional supports during video analysis (Wiens et al., 2021). Another area where learning to speak the same language might be useful is TEP innovations within “Third Space” designs. These designs blend TEP and clinical practice in ways that “…value and integrate practitioner, scholarly, and community knowledge…” (Beck, 2020, p. 380). For some educational psychologists, these ideas may be readily translated from TEPworld to EPworld, but for many these concepts represent new discourses. In addition, educational psychologists who conduct research in classrooms know the inherent benefits in studying what teachers find relevant. Similarly, it is important for educational psychologists to work with teacher educators to study what is important for PTs and TEPs. In sum, conducting new kinds of collaborative research will require learning to speak a shared language, which is something that educational psychologists (Anderson et al., 1995) and teacher educators (Kleine & Greene, 1993) have called for before. Moreover, successful collaborations will emerge from research teams that prioritize a shared goal of preparing teachers for success with all students and co-design their programmatic work together.



Final Thoughts

Teacher education and educational psychology share the goals of promoting optimal educational opportunities and experiences for all teachers and students. To achieve these goals, researchers in these fields have focused on what teachers need to know (principles) and should be able to do (practices) using mostly parallel research literatures. Teacher educators have studied teachers learning to teach stopping after the first year or two, and educational psychologists have primarily studied practicing teachers, often without consideration for their experience levels or teaching contexts outside of subject matter or grade level. What we found in exploring these complex and often converging bodies of literature is that the relevance gaps between the fields and with P-12 schools need more dynamic, multiple-perspective, and collaborative research agenda to reach our shared goals. Both disciplines need research questions, designs, and analyses to be more deeply situated in broader social and historical contexts and focused on the developmental processes in learning to teach within local settings. Studying teacher learning in interdisciplinary teams can provide more robust findings and implications, which will affirm, question, and challenge our theories, principles, as well as research methods and teaching practices. To avoid a dominant view of what works in P-12 schools, it is critical for novel and diverse perspectives to be accepted into the research process and scholarly community (Greene, 2022; Nolen, 2020). Moreover, if the purpose of educational research is to create optimal and just opportunities for teaching and learning in P-12 classrooms, then researchers must pursue new understandings in ways that are simultaneously practical and intellectual.

In conclusion, to enhance our discipline’s relevancy, most educational psychologists could begin to play more active roles in research, practice, and policy with respect to teacher education in their own institutions by building partnerships with teacher education colleagues. Such collaborations could promote more dissemination of research findings in high-quality practice-oriented publications that emphasize the application of empirical findings for teacher educators and classroom teachers (e.g., Munson, 2020; see Patrick, 2023). Also, publishing with teachers and teacher educators outside of paywalls and sharing practice-ready implications from our research (e.g., https://m-plans.org/; https://purdueslp.org/) will better connect us to the pulse of P-12 education. However, we must be careful not to lose sight of the dynamic and diverse contexts in which teachers are learning to teach. As López (2022) cautioned, “The role of policy distraction in historical and contemporary efforts to control what is taught in classrooms has a well-documented history in American politics and must be recognized by educational psychologists if the field is to be leveraged for the greater good” (p. 3). Finding a nexus for collaborative, longitudinal, and multiple-perspective research between educational psychologists and teacher educators will help to ensure a dynamic and relevant educational psychology that makes a difference in preparing future generations of teachers.
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Note


	This lack of attention to student dependency was highlighted in a recent meta-analysis examining dependency in early childhood and elementary classes (Roorda et al., 2020).
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Introduction

Educational psychologists have generated a prominent body of classroom dynamics research that has added to our understanding about the ways teachers communicate their expectations to students, how students perceive differential teacher behaviors, and the effect they have on students’ own perceptions of ability and achievement. Despite the ubiquitousness of this research, marginalized1 students who face particularly onerous obstacles associated with poverty and prejudice continue to be underrepresented in a vast array of outcomes that span psychological adjustment, health, and overall well-being, as well as positive academic outcomes (e.g., Rivas-Drake et al., 2014). Long-ignored in classroom dynamics research, in part due to the assumption “that psychological processes and constructs are essentially universal, culture free, and therefore are universally applicable across populations” (DeCuir-Gunby & Schutz, 2014, p. 251), is extant scholarship focused on race and racism that provides nuanced explanations for persistent inequities among Black, Indigenous, Latinx, and other marginalized students. In part, this is due to the fact that psychology research, in general, has long ignored race (except as control variable or moderator) despite the fact that “[r]ace plays an important role in how people think, develop, and behave” (Roberts et al., 2020, p. 1). Indeed, a recent study examining more than 26,000 articles in top-tier journals since the 1970s found that developmental psychology publications highlight race only 8% of the time; social psychology 5%; and cognitive psychology less than 1% (Roberts et al., 2020). In educational psychology, the frequency is also only about 1% (DeCuir-Gunby & Schutz, 2014). The lack of consideration of race in classroom dynamics research is also an artifact of the racist underpinnings of psychology that have only recently been challenged. In February of 2021, the American Psychological Association committed to “examining the role that the field of psychology and the association itself have played in creating, sustaining, and promoting racial inequity” (APA, 2021a).

In this chapter, I apply a race-focused and race-reimaged framework provided specifically for educational psychologists (for a detailed discussion, see DeCuir-Gunby, 2024; DeCuir-Gunby & Schutz, 2014) to address the omission of salient race and ethnicity phenomena in teacher expectations research—an artifact of the omission of salient race and ethnicity phenomena in educational psychology (DeCuir-Gunby & Schutz, 2014). As depicted in Figure 19.1, this requires two race-focused considerations—White supremacy (i.e., race as subordination; see DeCuir-Gunby, 2024) and asset-based pedagogies (ABP)—to more fully understand the processes that inform teacher expectations and student outcomes, particularly for students often relegated to representations as moderator or control variables. That is, classroom dynamics research in educational psychology has most often focused on teacher expectations, the ways teacher expectations are related to teachers’ behaviors, the extent to which teacher behaviors inform various facets of students’ identity (e.g., need for competency), and how identities predict student outcomes, as depicted in Figure 19.1 by borders with solid black lines. Research that has acknowledged the role of what is often referred to as “implicit biases” (borders depicted with dashed lines) on teachers’ expectations (e.g., Denessen et al., 2021; Starck et al., 2020) has provided us with an understanding of how thees biases sustain inequities (e.g., Papageorge et al., 2018). Research has also provided promising evidence on the effectiveness of endeavors in preservice teacher preparation that can reduce implicit biases (e.g., Kumar & Hamer, 2013; Stephens et al., 2022). Still needed, however, is consideration of the role of White supremacy in informing implicit biases and sustaining inequities (borders depicted here with bold black lines). For the integrated model I present here, I focus on the first goal of Critical Race Theory (CRT) described by DeCuir-Gunby (2024), which aims to identify the creation of White supremacy and how it has sustained the subordination of people of color. In the ABP literature, this is requisite knowledge known as critical consciousness (borders depicted here with double black lines) and is considered to be requisite knowledge to engage in pedagogical practices that affirm marginalized students by reducing biases, allowing teachers to sustain high expectations, which in turn promote teacher behaviors that are related to students’ identities and their outcomes.

[image: Seven steps are involved in the integrated model of asset pedagogy. A text box labeled, white supremacy, bordered with solid lines, leads to a text box labeled, teacher implicit biases, which is bordered by dotted lines. This is followed by teacher expectations, teacher behaviors, student identity, and finally student outcomes. Arrows from a text box labeled, teacher critical consciousness, bordered with double solid lines, leads to white supremacy and teacher implicit biases.]
Figure 19.1 An integrated model of asset-based pedagogy.



Prior to reviewing the classroom dynamics research and the evidence from the various race-reimaged and race-focused concepts that undergird the integrated model of ABP, it is important to note that ABP is not a pedagogical approach limited to marginalized students and those who teach them. Rather, the very argument made in other chapters in this handbook by educational psychologists (e.g., DeCuir-Gunby) as well as scholars whose work has largely remained outside of educational psychology (see López, 2022) is a call to action for educational psychology to depart from long-held traditions that sustain, encourage, and promote White supremacy. This requires a shift to focus on how inequities are sustained by the marginalization of the very knowledge that addresses racism as relegated to being the responsibility of Black, Indigenous, Latinx, and other marginalized communities. As a reminder, in 2014, DeCuir-Gunby and Schutz “[queried] why race as a sociohistorical construct has not traditionally been investigated in educational psychology research” (p. 244). Although their article was the catalyst to a few special issues dedicated to race-focused research (e.g., Matthews & López, 2020), the need to re-envision educational psychology from color-evasive to race-focused is still very much needed. I elaborate on this need in the following but urge readers to consider other chapters in this handbook (e.g., DeCuir-Gunby) for a deeper understanding of how we got to “now” and how we can depart from long-held traditions in educational psychology research that replicate social structures in their applications.

White Supremacy

There is a long, lamentable history of the marginalization of certain groups around the world while other groups have thrived and experienced upward mobility. An inspection of achievement trends in the United States reveals that federal education policies, licensure standards for teacher preparation, and myriad reform efforts that each promised to address disparities by improving vocabulary, reading comprehension, writing, mathematics, science, and so on, have done little if anything to eradicate obstacles for those who have been, perhaps in name only, the intended beneficiaries (e.g., National Center for Education Statistics, 2020). The work situated in educational psychology has been largely complicit in these approaches and trends. In her commentary for a special issue of Educational Psychologist, Usher (2018) explains,


The contributors to this special issue have all noted that the bulk of pages published on human motivation and learning has been written by White men (and more recently women), who have based their theories of motivation on evidence largely gathered from other White people of similar social strata.

(p. 132)



But educational psychology is certainly not alone in perpetuating racism:


Any White person who was born and raised and schooled in the United States of America, if you aren’t a racist, then you’re a miracle! Either that or you decided to educate yourself. Because education, in this country, is about White is right…. We educate in a way that says White males have done all the adventures, have made all the inventions, and done all the discovering….and everything that is good has been accomplished, according to social studies, which is actually anti-social studies, by White males.

(Elliott, 2017)



In this comment made during an interview, Elliot, perhaps best known for her “blue eyes/brown eyes” exercise (PBS, 1985), is referring to the tradition of schooling (and any facet of society) to focus on the accomplishments and norms of White individuals, most often men, while ignoring, obscuring, or falsely presenting information on the accomplishments of Black, Indigenous, Latinx, and other marginalized groups. As such, it is more accurate to say that with very few exceptions, most of us born, raised, and schooled in the United States (as well as other countries, both colonizers and colonized) have formed inherently racist implicit biases—including those of us who identify as a member of a marginalized group. That is because many of us, too, have experienced US schooling and hold beliefs that have, perhaps until relatively recently, remained unchallenged. Like much of the scholarship I draw from in this chapter, readers are encouraged to consider seriously scholarship outside of the educational psychology tradition to gain a deeper understanding of the underpinnings of ABP. For the sake of understanding my intentions in this chapter, I draw from education historian Kendi’s (2019) description on the importance of antiracism in disrupting systems of power that sustain stratification and disparities. Kendi explains:


What’s the problem with being “not racist?” It is a claim that signifies neutrality: “I am not a racist, but neither am I aggressively against racism.” But there is no neutrality in the racism struggle. The opposite of “racist” isn’t “not racist.” It is “antiracist.” What’s the difference? One endorses either the idea of a racial hierarchy as a racist, or racial equality as an antiracist. One either believes problems are rooted in groups of people, as a racist, or locates the roots of problems in power and policies, as an antiracist. One either allows racial inequities to persevere, as a racist, or confronts racial inequities, as an antiracist.

(p. 9)



The stance of this chapter is situated in antiracist work that decries neutrality. It requires learning to identify racist notions that have been upheld as normative while at the same time culture and race-free. In doing so, I depart from a long-held tradition of performative objectivity in educational psychology that confines discussions of race and poverty to polite, a-political platitudes that focus more on generalizability and inclusiveness rather than upending racism and oppression. In 2021, the US alone accumulated 1,145 deaths at the hands of police brutality with only 15 days in the year where no person was killed by police (Mapping Police Violence, 2022). The senseless deaths that are disproportionately Black, Latinx, and Indigenous, as is the case with any metric one chooses to examine—whether it is achievement, income, physical or mental health, and so on—is rooted in racism. While efforts to address expectations have largely failed to invoke the necessary knowledge to address racism, a historical review of efforts that have attempted to address racism in and through education reveals invariable, intense resistance (see López, 2022). The most recent example is one we are currently living in.

Mounting racial tensions in the United States that led to a watershed moment known as the “Summer of Racial Reckoning” (Chang et al., 2020) after the murders of Ahmaud Arbery in February of 2020, Breonna Taylor in March of 2020, and George Floyd in May of 2020 compelled more school leaders across the nation to engage in intentional efforts to provide educators with the knowledge and skills to foster equitable school environments (e.g., Jones, 2020). The response to the growing attention to antiracist education trainings prompted a legislative attack, particularly after five school districts adopted The 1619 Project materials that included a special issue of New York Times Magazine and a section of New York Times, a podcast series, and a book (Pulitzer Center on Crisis Reporting, 2019). Namely, Tom Cotton’s Saving American History Act bill in July of 2020 aimed to prohibit the use of federal funds to teach the 1619 Project (Silverstein, 2021). Although the bill itself did not move forward, former President Trump signed Executive Order 13950, which prohibited trainings that are undergirded by “offensive and anti-American race and sex stereotyping and scapegoating” like CRT (para. 1) by federal contractors and agencies, as well as the military. President Biden’s repeal of the Executive Order on January 20, 2021, was the catalyst to over 100 bills by Republican lawmakers in 41 states as of the writing of this chapter (PEN America, n.d.) that purportedly ban teaching CRT—defined as anything related to equity, social justice, culturally relevant teaching, and other race-focused approaches—in schools and/or universities.

The flurry of bills banning CRT are not isolated cases, but part of a long history of policy distraction tactics defined as “a persistent focus on a narrowly defined set of policy solutions that diverts attention from root causes, structural forces, and historical/contextual circumstances” (Farley et al., 2021, p. 168). We can trace policy distraction tactics in education in the early 20th century, when attacks against Harold Rugg’s social justice curriculum were strikingly similar to the anti-CRT propaganda of today (for a detailed discussion, see López, 2022). Briefly, Rugg (trained as an educational psychologist but devoted to curriculum studies) contributed a series of six books centered on social justice for elementary and secondary schools entitled Man and His Changing Society that aimed to cultivate the development of students’ “critical judgment, reflective thinking, and creative self-expression” (Nash, 1995, p. 39). For Rugg, the development of a social studies curriculum2 reflected his focus on research on learning with the aim to improve society: “We confront, however, an exceedingly important and difficult dilemma: Which shall be the nub of our theory, the individual or society?” (Rugg, 1931, p. 251). Due to the influence of Rugg’s curriculum in schools from the late 1920s and through the 1930s, he became the target of the American Legion by the early 1940s. As detailed by Nash, “Persistent themes in the attacks were that Rugg’s books ‘undermine patriotism, ‘stress ‘errors and evils’ in our civilization,’ ‘belittle and malign America,’ ‘debunk our great heroes of the past,’ and were in general ‘subversive’ and ‘un- American’” (p. 41). Similar accusations have arisen numerous times since the attacks on Rugg, not only during the McCarthy era when teachers were forced to sign loyalty oaths (Foster, 1997), but also in response to the momentum from the Civil Rights movement. That is, with numerous accomplishments in federal policies that spanned rights on the basis of race, gender, and disability, a swift backlash ensued that included Lewis Powell’s3 1971 memorandum where he asserts, “We have seen the civil rights movement insist on rewriting many of the textbooks in our universities and schools…. a return to a more rational balance is needed” (p. 17). To counter the “Communists” and “New Leftists” found in college campuses, the media, intellectual journals, and other outlets, Powell summoned for funding of conservative think tanks and increased political involvement by corporations (for a detailed discussion, see López & Sleeter, 2023). By using racially motivated fears to mobilize their base, politicians have brought Powell’s call to action to life (see Haney López, 2019). Indeed, it is conservative think tanks and political involvement by corporations that are at the center of the anti-CRT propaganda attempting to reverse the progress schools have dedicated themselves to (see for example Gonzalez & Butcher, 2021).

The need for antiracist education is paramount. For example, although the artifacts of colonization, genocide, and hegemony are evident in the persistence of stratification and disparities around the globe, some claim that disparities are rooted in cultural explanations. In an essay published by the journal Society, Lawrence Mead argues the following in explaining why disparities are stubborn:


The United States has an individualist culture, derived from Europe, where most people seek to achieve personal goals. Racial minorities, however, all come from non-Western cultures where most people seek to adjust to outside conditions rather than seeking change. Another difference is that Westerners are moralistic about social order, demanding that behavior respect universal principles, while in the non-West norms are less rigid and depend mostly on the expectations of others. These differences best explain why minorities— especially blacks and Hispanics—typically respond only weakly to chances to get ahead through education and work, and also why crime and other social problems run high in low-income areas.

(Mead, 2020, p. 1)



The article was retracted with an apology from the Editor less than two weeks after publication due to swift criticism of its racist, unscholarly claims. The fundamentally racist arguments in the article, however, are no different in their White supremacist framing than claims made by other scholars who have not faced such consequences despite similar criticism. Herrnstein and Murray (1994) Bell Curve was admonished by numerous scholars (e.g., Gould, 1981), as were the profoundly racist claims made by Harvard’s Samuel Huntington (e.g., 2009; see Valenzuela et al., 2021). The fact Mead’s ideas were swiftly retracted from a scholarly journal (though his other publications that espouse similar ideas are still accessible) points to the historical moment we are currently in.4

The time for educational psychology to contend with a tradition of White supremacy is long overdue, though progress is being made. One example is the renaming of one of educational psychology’s most prestigious awards from the Thorndike Achievement Award to the Lifetime Achievement Award (Johnson, 2020). Aside from the detail that almost all recipients to date have been White men, Thorndike was a “proponent of eugenics, and held racist, sexist, and antisemitic ideas” (Teachers College, 2020). The Board of Trustees of Teachers College, Columbia University also unanimously voted in the summer of 2020 to remove his name from a building that had been named after him close to 50 years ago. We must not only think more critically about what is considered objective scholarship and whose views are upheld when we fail to do so, but what we do with this knowledge. We must also challenge not only explicitly racist explanations for disparities, but also question implicitly racist approaches that are intentionally unfocused on any particular marginalized group that claim objectivity and aim for generalizability (i.e., color-evasiveness). And we must question whom we hold up as exemplars of knowledge and whom we disparage in doing so.

If we consider the ways achievement disparities for marginalized youth have been enduringly framed by deficit orientations – a point that has been central to some bodies of scholarship (for critiques, see for example Banks, 1993; Gutierrez & Rogoff, 2003; González, Moll, & Amanti, 2005; Tharp, 1989) but only recently contemplated in educational psychology (e.g., Urdan & Bruchmann, 2018), we can begin to uncover the ways White supremacy is implicitly embedded in disparities and their explanations. That is, deficit orientations reflect a superiority of practices, expectations, and experiences that marginalized youth are perceived to lack. One historical example can be identified in Lyndon B. Johnson’s War on Poverty initiative that provided the first special funding in US history for compensatory programs (Title I) aimed at addressing the “culture of poverty” (Kantor, 1991, p. 65). Compensatory programs reflect the following philosophy: “If the environment failed to equip poor children with the cultural resources needed for success at school, many reasoned, the school had to compensate poor children for the disadvantages of being born poor by changing their culture” (Kantor, 1991, p. 66). Although deficit orientations of compensatory programs were challenged as soon as they appeared (e.g., Clark, 1965), they persist in both practices believed to address achievement disparities and research initiatives. Even our language in education reflects deficits (i.e., what youth lack to conform to White normative standards): at-risk, English learner, zero tolerance, disabled, achievement gaps, minorities (even when a numeric majority).

Perspectives that challenged earlier deficit orientations evolved to be known as difference orientations that reflected the need to consider dissimilarities between the school culture and that of marginalized students and were typically focused on youth who spoke a language other than English at home. These approaches included those called culturally appropriate (Au & Jordan, 1981), culturally congruent (Au & Mason, 1983), culturally compatible (Erickson & Mohatt, 1982), and culturally responsive education (Cazden & Leggett, 1981). Difference orientations, however, can (and often do) rely on White supremacist norms as the aspirational standard that inherently reflects deficiencies in the groups who are different from said norms. While the quote from Mead in the previous section is one example, educational psychologists have been complicit in using difference to promote racial hierarchies (see APA, 2021a5). The path from differences to racist explanations for deficiencies reflected in differences, such as those made by Mead, Murray, and Huntington, are all too common.

In contrast to the aforementioned perspectives, ABP orientations that have evolved over decades underscore viewing students’ differences as assets that have been devalued by White supremacy. Among the numerous ABP orientations are critical bicultural pedagogy (Darder, 1991, 2012), equity pedagogy (Banks, 1993), culturally relevant pedagogy (Ladson-Billings, 1995a, 1995b), culturally responsive teaching (Gay, 2010), cultural connectedness (Irizarry, 2007), culturally sustaining pedagogies (Paris, 2012), and critical culturally sustaining revitalizing pedagogy (McCarty & Lee, 2014), although this is only a partial listing. These and other distinct conceptualizations have often focused on different populations of marginalized students and reflect nomenclature thoughtfully selected by the researchers but share foundational principles with each other that are discussed in this chapter. While some of the principles also overlap with the classroom dynamics research (e.g., high expectations and student identity), others remain largely uncontemplated in contemporary syntheses of teacher expectations and culturally relevant teaching interventions.

In the sections that follow, I provide an overview of the teacher expectations literature and point to inherent flaws and oversights in the assumptions about teacher expectations that fail to consider the historical contexts of minoritized students. To address the flaws and oversights, I also provide an overview of the critical consciousness literature—a key prerequisite for ABP often excluded from classroom dynamics. I then briefly review the teacher effectiveness research as well as literature describing ABP before providing considerations for future research in educational psychology.



Teacher Expectations, Implicit Biases, and Student Identity: Why Are High Expectations Insufficient?

Teacher Expectations

Although “distinguishing knowledge from belief is a daunting undertaking” (Pajares, 1992, p. 309), teacher expectations have been defined as “inferences (based on prior experiences or information) about the level of student performance that is likely to occur in the future” (Good & Nichols, 2001, p. 113). Consequently, teacher expectations reflect the interplay among affect, evaluation, and knowledge.6 The self-fulfilling prophecy, defined as “a false definition of the situation evoking a new behavior, which makes the originally false conception come true” (Merton, 1948, p. 195), reflects the idea that what a teacher believes to be true will indeed come true. Most often, teacher expectations are focused on the ways in which they can negatively influence students’ outcomes. The body of research can be traced back to a psychology experiment that came to be known as “Pygmalion Effects in the Classroom” (Rosenthal, 1994, p. 176). In the study, Rosenthal and Jacobsen (1968) found that students had greater achievement gains when their teachers had been led to believe that the students’ scores on an assessment indicated they would show “surprising gains in intellectual competence” (Rosenthal, 1994, p. 176). Although the study was criticized for methodological flaws (Jussim & Harber, 2005) as well as for the lack of information on “the events intervening between the inducement of teacher expectations and the administration of the criterion achievement test” (Brophy & Good, 1970, p. 365), research on teacher expectations has been an active area of exploration since.

In one of the earlier comprehensive reviews of research that focused exclusively on teacher expectations effects, Jussim and Harber (2005) concluded that although teacher expectancy effects were indeed real and “students who belong to a stigmatized group may be particularly vulnerable to self-fulfilling prophesies” (p. 143), the researchers asserted that the “condemnation of teachers for their supposed role in creating injustices” (p. 131) was not warranted by the available evidence. Jussim and Harber underscored that the cumulative evidence pointed more towards teachers’ accuracy than self-fulfilling prophesies due to the lack of evidence that teachers’ expectations caused changes in student outcomes. As explained by Jussim and Harber, causation of student outcomes by teacher expectations can be discerned by controlling “for plausible sources of accuracy” (p. 141) that include, for example prior grades and demographics. This assertion, however, fails to consider the extent to which prior grades themselves may be a reflection of prior teachers’ biases (or other sources of bias; McKown, 2013). It also explicitly asserts that student demographics inform teachers’ accuracy rather than biases. This deficient perspective has been upheld by a recent meta-analysis published in an educational psychology journal (see Kaufman, 2020), even though work outside the field of educational psychology has provided evidence that the so-called accuracy of teacher expectations is fundamentally less important than whether they hold racial biases (Papageorge et al., 2020).

As illustrated here, approaches in teacher expectation research reflect the general omission of salient race and ethnicity phenomena in educational psychology (DeCuir-Gunby & Schutz, 2014) that have served to sustain racism in schools and society at large (Castro-Atwater, 2016). This is partly due to reliance on quantitative research that, when it has not failed to account for problematic conceptualizations (e.g., accuracy), it has failed to account for the “how and why” of the observed dynamics (see Johnston et al., 2019, p. 61). Although scholars have urged researchers to depart from traditional conceptions of race in educational psychology (DeCuir-Gunby & Schutz, 2014), two of the most recent systematic reviews of teacher expectations research continue to ignore the political, sociocultural, and historical contexts that inform teacher expectations—the “how and why” that is of the utmost importance when attempting to frame implications from research syntheses. In one of the most recent systematic reviews, for example, researchers found prejudice and bias to be related to lower teacher expectations and explained that the findings can provide teachers with the understanding that they may underestimate some of their students and as such, should “fight against bias, prejudice, and stereotypes of any kind, to form suitable and high expectations for all their students, and to support every student to achieve their best” (Wang et al., 2018, p. 144). While the study affirms that biases exist and are particularly deleterious to marginalized students, however, it fails to consider the body of literature focused on addressing teacher biases that do not rely on teachers’ awareness of biases alone, but that consider the role that knowledge and practices have on changing beliefs (e.g., interventions).

The most recent meta-analysis focused on exploring the effects of interventions on teacher expectations (de Boer et al., 2018). The researchers identified 19 studies that fell under any combination of three criteria (changing teacher behavior; creating awareness of bias effects; and addressing underlying biased beliefs) but only five of the studies had sufficient quantitative data for analyses. From the five studies, researchers found an overall positive effect for interventions and student achievement, though a moderator analysis to identify the kind of interventions that were most effective was not possible due to the small number of studies eligible for inclusion. In addition to the meta-analysis, the researchers provided a narrative synthesis of 12 studies that measured teacher expectations and found that only those that aimed to replace teachers’ deficit beliefs (most often, among culturally and linguistically diverse students) with skills to recognize students’ talents had positive effects. The narrative findings point to a need for more research that considers the role of biases as an artifact of White supremacy to not only address the limitations of not having sufficient research for nuanced quantitative analyses (like the moderation analyses that were not possible for the de Boer research team’s analyses), but also qualitative research that more fully addresses the “how and why” of the findings (Johnston et al., 2019, p. 61).


Implicit Biases

There is research addressing the aforementioned needs. A recent causal analysis by econometricians has provided robust evidence that teachers’ expectations are hindered by racial biases that predict student outcomes (Papageorge et al., 2020). Educational psychology has also begun to consider the salient role of racial implicit biases (e.g., DeCuir-Gunby & Bindra, 2021). This is important given that expectations are profoundly influenced by deeply-held beliefs teachers have of minoritized students—as detailed in scholarship outside of educational psychology for decades (e.g., Gutierrez & Rogoff, 2003; González et al., 2005; Ladson-Billings, 1995a, 1995b; Valenzuela, 2002). Teachers are not the only adults with racially biased beliefs (Starck et al., 2020) given that biased beliefs are shaped by society (Moradi et al., 2020), but the salient implications for minoritized students points to the importance of addressing the kind of beliefs that cannot be simply “willed” into existence, but instead require re-learning and deep engagement with the very kind of knowledge that can shift deficit beliefs. Moreover, perpetuating the notion that educators do not “see color” (Marx & Larson, 2012) in approaches to change expectations serves only to sustain racism in schools and society at large.

The recent studies that focus on the examination of the role of implicit biases among teachers (see DeCuir-Gunby & Bindra, 2021) provide evidence that teachers’ implicit biases are important “factors in the understanding of teacher behavior and student outcomes in the context of equality of educational opportunities for all students” (Denessen et al., 2020, p. 13). These studies also supplement earlier reviews pointing to the importance of focusing interventions on the sources of deficit beliefs rather than willing high expectations into existence (e.g., de Boer et al., 2018). Moreover, recent studies illustrate that it is not only important that teachers be supportive of endeavors to engage in and change biases (de Boer et al., 2018), but that they also must be motivated to work towards being unprejudiced (Kumar et al., 2021). There are consistencies in studies that find deep engagement with social justice content reduces biases (e.g., Kumar & Hamer, 2013; Stephens et al., 2022), supporting the decades of assertions made by scholars largely outside of educational psychology (for a review, see López, 2017).

The importance of addressing biases is not exclusive to teachers, although it is likely a first step in addressing biases that pervade society. In a recent Children and Racism study commissioned by Sesame Workshop with children ages 6–11 and their parents, 86% of the children surveyed reported that they think people in the United States are treated unfairly based on race and nearly half the children surveyed reported that racism was top of mind, with reports of racism more prevalent in responses of Black children (Wong Chin et al., 2021). The negative biases and stereotypes perceived by children also create physiological stress that reduces the brain’s capacity to focus on academic learning (Appel & Kronberger, 2012). Children are not only keenly aware of negative stereotypes that can undermine academic achievement from a very young age (McKown & Weinstein, 2002), but also develop implicit biases themselves (Baron & Banaji, 2006). To counter these biases, research points to the importance of educators explicitly providing learning experiences that are focused on emotional, behavioral, and cognitive components to exploring race and racism in the classroom (Marks et al., 2020). Despite the evidence favoring classroom experiences that develop students’ positive dispositions towards diversity and racial/ethnic identity, few educators have been provided with the skills to reduce their own biases, much less the requisite skills to engage in practices that promote positive racial/ethnic identity and prejudice reduction in their classrooms (see López, 2017).


Student Identity

Student identity reflects the various ways individuals conceptualize themselves such as “Who am I? What am I about? What is my place in my social group? What is important to me? What do I value? What do I want to do with my life?” (Eccles, 2009, p. 78). Although implicit in the directionality of self-fulfilling prophecies (teacher beliefs → student perceptions of ability → achievement outcomes), research that ellucidates the processes wherein expectations are inferred by students, and how those inferences influence students’ own perceptions, has been largely missing despite a robust body of literature on self-constructs and the role they play in outcomes. Self-constructs that have been found to predict student achievement (see Schunk & Pajares, 2005) include self-efficacy (Bandura, 1986), self-concept (Marsh & Shavelson, 1985), and expectancy value (Eccles et al., 1983) and are all believed to develop through students’ interpretation of their personal experiences, but few studies have examined the ways in which teachers’ expectations are related to students’ self-constructs (for a review, see Wang et al., 2018). Instead, studies have focused on the extent to which students can infer teachers’ beliefs and behaviors and the directionality of the relationship (for a review, see Wang et al., 2018).

Despite the scarcity of research, there is evidence that teacher expectations inform self-constructs that in turn predict achievement (e.g., Benner & Mistry, 2007; Friedrich et al., 2015; López, 2017; Szumski & Karwowski, 2019). Although self-constructs are important to consider given their role in student outcomes, like other educational psychology constructs, self-constructs have not often been conceptualized in ways that are unique to marginalized populations. Given the empirical evidence supporting the importance of racial and ethnic identity in promoting positive academic outcomes among marginalized youth (Altschul et al., 2008; Brown & Chu, 2012; Rivas-Drake et al., 2014; Umana-Taylor et al., 2012), it is necessary to consider why expectations and student self-constructs as conceptualized in educational psychology are insufficient to address the inequities that persist.

Social Equity Theory (SET; see McKown, 2013) offers an explanation of two social processes that are believed to contribute to achievement disparities for marginalized students. The first process encompasses what McKown refers to as direct influences, which are factors that are not contingent on ethnicity and include “the quality of instruction and the quality of student-teacher relationships” (McKown, 2013, p. 1123). We have a firm understanding of the role of these classroom factors on student achievement (e.g., Brophy & Good, 1984; Good, 2014). This vast body of work details the link between teachers’ expectations and how they provide information, elicit information, pace instruction, along with numerous other general quality of instruction behaviors, and how these behaviors are associated with student achievement (for a detailed review, see Brophy & Good, 1984). SET asserts that by the time children reach about eight years of age, however, direct influences fail to fully explain student achievement disparities (McKown, 2013). Critically, at that age most marginalized students are developmentally capable of perceiving “social events that signal to members of negatively stereotyped groups that they are devalued because of their group membership” (McKown, 2013, p. 1125), known as signal influences, which contribute differentially to their self-constructs and in turn, to achievement disparities. Thus, in contrast to direct influences in SET, signal influences are viewed as being contingent on stigmatized identities. Accordingly, signal influences can be transmitted through group composition, as well as curricular materials, and teacher behaviors. Moreover, because teacher expectations are often confounded with their perceptions of students’ cultural backgrounds (McKown & Weinstein, 2002; Tenenbaum & Ruck, 2007), they also produce signal influences. This has been documented most recently by researchers who found that biased teacher behaviors are pervasive (Inan-Kaya, 2022).

Although there are numerous self-constructs, one of the most comprehensive is Self-Determination Theory (SDT) because it provides an explanation of how contexts promote or hinder various facets of identity (Deci et al., 1991; Ryan & Deci, 2020). SDT is premised on three basic psychological needs that must be met to promote and sustain students’ motivation and wellness: (1) Autonomy: the need to take initiative and have ownership of one’s actions; (2) Competence: the need for experiences of mastery that promote the belief that one can succeed and grow; and 3) Relatedness: the need to feel a sense of belonging and connection (see Ryan & Deci, 2020). Accordingly, when applied in educational contexts, SDT “is concerned primarily with promoting in students an interest in learning, a valuing of education, and a confidence in their own capacities and attributes” (Deci et al., 1991, p. 325). Research confirms that students of teachers who create contexts where they meet all three of these psychological needs have increased intrinsic motivation (and more autonomous forms of extrinsic motivation), competence, and achievement outcomes (grades and persistence through school) whereas the thwarting of any of these basic needs is highly predictive of higher stress levels and lower levels of student engagement, learning, and wellness (Ryan & Deci, 2020). Moreover, research has confirmed that every person has needs “for competence, autonomy, and relatedness [that] do indeed predict psychological well-being in all cultures” (Deci & Ryan, 2008, p. 183). In consideration of the unique experiences of marginalized students (i.e., signal influences), there is also research that documents the ways their autonomy, competence, and relatedness is undermined.

APA’s historical chronology (APA 2021b) indicted the models of schooling designed to promote obedience and deference to authority to create efficient workers among Mexican American, Black, and Indigenous children. Contexts that are the antithesis of autonomy persist in contemporary times where the militaristic, no-excuses charter school contexts that rely on extrinsic motivators and a system of rewards and punishments for students of color to promote “worker learners” has been documented (e.g., Golann, 2015, p. 103). Researchers have also documented a troubling increase in the segregation of students along race and socioeconomic status over the past several decades (Reardon et al., 2018), which undermines marginalized students’ rigorous educational experiences that develop competence. Recent evidence also shows that minoritized students have fewer opportunities with teachers who are supportive in ways that promote relatedness (Gray et al., 2018; Papageorge et al., 2020). Collectively, this evidence underscores a need to consider how critical consciousness can mitigate otherwise deleterious processes.


Critical Consciousness

To abate implicit biases and teacher expectations that result in signal influences, scholars assert that critical consciousness is essential (e.g., Banks, 1993; Darder, 2012; Freire, 1970; Ladson-Billings, 1995a, 1995b). Critical consciousness reflects essential knowledge that mitigates bias and prejudice among teachers and is believed to promote students’ racial and ethnic identities (Banks, 1993; Darder, 2012; Gay, 2010; Ladson-Billings, 1995a, 1995b; Valenzuela, 2016). This knowledge includes the understanding of the historical context of marginalized students; the discrepancy between what is typically validated as knowledge in classrooms and the challenges to those assumptions; and the ways the curriculum in schools serves to replicate the power structure in society (e.g., Apple, 2004; Banks, 1993; Bowles & Gintis, 1976; Darder, 2012; Freire, 1970; Giroux, 1985; Ladson-Billings, 1995a, 1995b). Accordingly, whereas classroom dynamics research has contributed to our understanding of how teachers’ expectations influence student achievement outcomes, critical consciousness provides essential knowledge that reveals how teachers’ expectations are often confounded with students’ cultural background (e.g., McKown & Weinstein, 2002; Tenenbaum & Ruck, 2007) in the form of implicit biases that prevent high expectations.

Teachers with critical consciousness are believed to engage in fewer deleterious behaviors not only due to lower levels of bias (Kumar & Hamer, 2013; Stephens et al., 2022), but also because of their engagement in asset-based behaviors (Ladson-Billings, 1995a, 1995b; Lopez, 2017; Matthews & López, 2018). As such, scholars assert ABPs are essential to counter mainstream teaching practices that socially-transmit messages about the numerous ways marginalized students’ cultural backgrounds are incompatible with the majority culture reflected in schools.

Developing Critical Consciousness

Scholars involved in the preparation of teachers for marginalized students have detailed the importance of developing critical consciousness with coursework (e.g., Anderson & Stillman, 2013; Banks, 2001; Darling-Hammond, 2000; Darling-Hammond & Bransford, 2005; Gay, 2005; Gay & Kirkland, 2003; Hollins & Torres-Guzman, 2005; King & Ladson-Billings, 1990; Milner, 2010; Morrison, Robbins, & Rose, 2008; Valenzuela, 2016). Recently, Valenzuela (2016) has explained that although many universities already have an established presence of coursework that contributes to the development of critical consciousness among preservice teachers, it focuses on “language, culture, difference, power, language acquisition, language learning and the like” (p. 19) and is usually accessible only to teachers seeking bilingual or English as a second language certification. The institutionalization of courses that develop critical consciousness with sociopolitical content (Milner, 2010; Valenzuela, 2016) and sociopolitical analysis (Morrell & Duncan-Andrade, 2002; Romero, Arce, & Cammarota, 2009; Stovall, 2006), however, remain elusive. This is acutely problematic since a “lack of political and ideological clarity often translates into teachers uncritically accepting the status quo as ‘natural.’ It also leads educators down an assimilationist path to learning and teaching….and perpetuates deficit-based views of low-SES, non-White, and linguistic-minority students” (Bartolomé, 2004, p. 100). That said, educational psychologists are contributing to our understanding of students’ perspectives on alienation and the importance of ABP (Kumar et al., 2019).

Although there is evidence that critical consciousness appears to be associated with marginalized students’ achievement (López, 2017; Matthews & López, 2018), there is a still a need to examine how particular beliefs are related to behaviors. In the sections that follow, I describe prior research that moved beyond expectations by examining teacher behaviors and their relationship to student outcomes. This body of research is often known under the overarching theme of teacher effectiveness.



Teacher Effectiveness

Whereas teacher expectation research focused on whether teacher beliefs influenced student outcomes, the teacher effectiveness research that was generated between the 1960s and early 2000s focused on how teacher behaviors were related to student outcomes (Brophy, 1986; Brophy & Good, 1984; Good, 2014). Although early research was murky because “no specific teacher behavior had been linked clearly to student achievement” (Brophy, 1986, p. 1069), researchers attended to the limitations raised (Dunkin & Biddle, 1974). What followed was a vast body of work that detailed teacher behaviors such as how they provide and elicit information, the pacing of instruction, along with numerous other behaviors, and how these behaviors were associated with student achievement (for a detailed review, see Brophy & Good, 1984).

Teacher effectiveness research is particularly noteworthy because of its role in establishing that teacher behaviors are related to student outcomes, addressing pessimism that questioned whether teachers had any effect at all. This body of work also contributed to our understanding of how teachers’ beliefs were related to their behaviors and generated research using observation coding systems that operationalized behaviors (Brophy, 1986; Brophy & Good, 1970). More recent work has “replicated earlier research and illustrates that many years later, previous findings are highly similar to these new data” (Good, 2014, p. 27). We see more evidence of this research than ever given the widespread use of teacher evaluations. Two very widely used observation instruments, the Framework for Teaching (FFT; Danielson, 2013) and the Classroom Assessment Scoring System (CLASS; Pianta & LaParo, & Hamre, 2008), were used in the largest study to date on teaching in the United States, the Measures of Effective Teaching (MET) Project. Of the numerous observation instruments used, CLASS and FFT were the only observation instruments that reflected overall classroom quality. Unfortunately, the observation instruments used in the study did not consider ABP and are explicit in this fact. For example, the CLASS implementation guide asserts, “…the CLASS is not intended as a measure of cultural sensitivity. Other classroom measures developed explicitly for this purpose would be a better choice if assessing cultural sensitivity is the primary reason for conducting classroom observations” (Hamre et al., 2009, p. 62). It is notable that the largest study on teacher effectiveness failed to consider the role of culture, race, and ethnicity, and as such, fails to provide the kind of information needed to ensure teachers have the requisite skills to be effective with all students. Given the evidence that general quality teaching behaviors are insufficient to meet the needs of marginalized students (López, 2017; McKown, 2013), it is important to consider the role of ABP in teacher effectiveness.7


Asset-Based Pedagogy

As previously mentioned, early teacher effectiveness research was considered unclear because “no specific teacher behavior had been linked clearly to student achievement” (Brophy, 1986, p. 1069). This changed with the abundance of evidence of numerous operationalized behaviors that were examined alongside student achievement (see Brophy & Good, 1984). To date, however, teacher effectiveness work has not considered the ways ABP addresses the unique needs of marginalized students. To that end, the operationalization of the discrete dimensions in the ABP literature can be used to examine the ways teachers’ ABP beliefs and behaviors are related to student outcomes, thus addressing limitations raised. Collectively, the ABP literature reflects cultural knowledge, cultural content integration, and language as necessary pedagogical practices for marginalized students. They are briefly described in the following.

Cultural Knowledge

Cultural knowledge tends to be represented in constructivist views of learning, where “learners use their prior knowledge and beliefs…to make sense of the new input” (Villegas & Lucas, 2002, p. 25). Whereas assessing students’ prior and developing knowledge is evident in the formative assessment literature (Black & Wiliam, 2009; Stiggins, 1988), ABP both values and draws on students’ cultural knowledge that is not typically validated in school settings and is thus missing from formative (and summative) assessments. Accordingly, ABP encompasses teachers’ knowledge about how to access and validate students’ prior knowledge in genuine ways that consider students’ culture as assets. This, in turn, promotes both student relatedness and competence.

ABP scholarship details numerous ways to access students’ cultural knowledge. This includes identifying and incorporating students’ home experiences into classroom instruction (González et al., 2005, p. 10);” [using] student culture as a vehicle for learning” (Ladson-Billings, 1995b, p. 161); and making “connections between language use in the community and language use in a tradition of literary texts” (Lee, 1995, p. 612). Although this body of scholarship has a long history, MacSwan details his concerns about recent departures from historical ABP approaches that rely on deficit views of language such as the notion that the language demands of school are inherently more complicated than language demands at home (MacSwan, 2020). He explains that research that focuses solely on language demands in school in ways that purport “that school language alone can be used for argumentation, concision, or with complex grammar” (p. 34) has had a deleterious effect on the focus in teacher education on the linguistic assets students possess.

Scholars have applied cultural knowledge frameworks to contribute to our understanding of the importance of student-teacher relationships (i.e., relatedness), with an emphasis on the perspectives of youth (Antrop-González, Velez, & Garrett, 2004, 2008; De Jesus & Antrop-González, 2006; Martin-Beltrán, 2009; Rodriguez et al., 2004). More recent scholarship has expanded on the conceptualizations, calling for a consideration of the complexities of youth identities that reflect hybridity given “their experiences with peers of many varied identities” (Irizarry, 2007, p. 21) and reflecting the cultural pluralism and “contemporary/evolving community practices” (Paris & Alim, 2014, p. 85).


Cultural Content Integration

Whereas cultural knowledge reflects the consideration of knowledge students already possess, cultural content integration is about the provision of culture that is not typically validated in the formal curriculum. ABP arose out of the need to address disparities that are rooted in inequitable treatment based on belonging to a particular group (Banks, 1993). To counter the socially entrenched experiences among marginalized students, including that of a hegemonic curriculum, ABP literature requires that teachers incorporate students’ culture into the curriculum to affirm “the legitimacy of cultural heritages of different ethnic groups, both as legacies that affect students’ dispositions, attitudes, and approaches to learning and as worthy content to be taught in the formal curriculum” (Gay, 2000, p. 29). Cultural content integration is yet another means to promote student relatedness and competence and requires that teachers possess knowledge to determine “what information should be included in the curriculum, how it should be integrated into the existing curriculum, and its location within the curriculum” (Banks, 1993, p. 8).




Research in Asset-Based Pedagogy

Research on ABP has been applied across all content areas. This includes English/Language Arts, (e.g., Duncan-Andrade, 2007; Morrell & Duncan-Andrade, 2002), social studies (e.g., Stovall, 2006), mathematics (e.g., Celedón-Pattichis et al., 2018; Civil, 2007, 2016), and science (e.g., Calabrese-Barton et al., 2013; Calabrese-Barton & Tan, 2018). While ABP is not new to education research, it is a relatively recent focus among educational psychologists. Indeed, as pointed out by Kumar, Zusho and Blondie (2018), “…recent reviews show that scholars are becoming increasingly attentive to how culture and ethnicity impact motivational processes, but there remains less focus on issues related to race such as oppression and prejudice” (p. 78). Given that ABP centers itself on critical consciousness, which inherently requires deliberate engagement with knowledge about oppression and prejudice, it is not surprising that there is a dearth of research in educational psychology focused on ABP. In this section, I summarize my own scholarship focused on ABP in educational psychology that includes student outcomes in reading and mathematics, as well as student experiences and identity. I also explore some of the tensions with methodological approaches in educational psychology research that treat ethnicity, race, and poverty, among others, as control variables decontextualized from their sociopolitical/historical context. Understanding these tensions is important if we wish to see more research on ABP in educational psychology.

ABP Research in Educational Psychology

Although many scholars have examined aspects of ABP and their outcomes for marginalized youth, studies to date have not provided an integrated approach that includes both teachers’ beliefs and behaviors, as well as students’ identity and academic outcomes. Chun and Dickson (2011), for example, focused on Latinx adolescents’ perceptions of teachers’ practices and their academic outcomes, but excluded measures of teachers’ ABP beliefs and behaviors. Brown and Chu (2012) focused on teachers’ attitudes about diversity, as well as Latinx students’ identity and achievement in their study, but teachers’ ABP behaviors were not considered. Although these and other studies have added to the literature examining classroom dynamics that consider the importance of race, these studies have not drawn exclusively on educational psychology motivational constructs in exploring classroom dynamics. After considering these studies (and others) along with much of the literature reviewed in earlier sections, I applied DeCuir-Gunby and Schutz’s (2014) race-reimaged framework to classroom dynamics (López, 2017).

In the study focused on Latinx youth in grades 3 through 5, as well as their teachers, I examined the extent to which teacher beliefs predicted their self-reported behaviors and how these, in turn, predicted Latinx students’ ethnic identity, perceived discrimination, and scholastic competence, as well as reading outcomes. One of the methodological frustrations I encountered was that teachers’ expectations were highly correlated with students’ prior achievement, which was also highly correlated with students’ subsequent achievement and thus failed to predict anything substantive beyond prior achievement. This could have been interpreted as accuracy had a race-reimaged approach not been taken. Namely, I also found that teachers’ critical consciousness moderated the relationship between their expectations and students’ achievement outcomes. I found that students with teachers with the highest levels of critical consciousness and expectations had approximately ½ SD higher student reading achievement than students with teachers who have high expectancy but the lowest levels of critical consciousness. In consideration of the issues with determining whether teacher expectations reflect accurate beliefs about students’ potential or play a role in self-fulfilling prophesies, it seems clear that for far too long, scholars examining expectations without considering constructs related to race will not be able to discern accuracy from biases.

In the study, I also examined how critical consciousness and teacher expectations are related to other teacher beliefs and behaviors. I found that teachers’ critical consciousness beliefs significantly and positively predict teacher beliefs that reflected the importance of integrating students’ cultural content into instruction (β = .61), asset views of linguistically minoritized students and their language practices (β = .45), cultural knowledge (β = .07), and formative assessment (β = .19), whereas teacher expectations predicted only favorable beliefs toward formative assessment (β = .41). In addition to knowledge and beliefs, I also examined the extent to which teacher-reported behaviors predicted student identity and achievement outcomes. I found that teacher behaviors associated with cultural knowledge (β = .32) and cultural content integration (β = −.66), which also reflect efforts at promoting student relatedness, were found to influence students’ self-competence in reading; teacher behaviors associated with cultural content integration (β = .40) were found to influence students’ motivation toward learning about other cultural groups; and teacher behaviors associated with critical consciousness (β = −.21) were found to influence students’ perceptions of discrimination, which in turn predicted reading achievement. Although it may appear counterintuitive, this finding is consistent with research that has found awareness of racism among historically marginalized youth is related to achievement outcomes when coupled with higher levels of achievement identity because it provides an important buffer to negative societal stereotypes (López, 2017, p. 14). Similar findings were evident for mathematics outcomes (see Matthews & López, 2018).


Tensions in Methodology

Scholars have urged researchers to address the paucity of studies that explicitly link teachers’ ABP beliefs and behaviors to student outcomes (e.g., Goldenberg et al. 2008; Sleeter, 2004, 2012) because ABP research has historically been “overwhelmingly based on case study approaches and ethnographic or other qualitative methods” (Goldenberg et al., 2008, p. 107). This call for quantitative methods reflects the ever urgent need for research that will be taken seriously in policy and practice. It is also upheld in psychological research with an ideology that anything that is not quantifiable is pre-scientific, known as the quantitative imperative (see Mitchell, 2003).

Research methods traditionally used in educational psychology (i.e., quantitative) that have more recently been updated to address long-ignored issues of race (see Matthews & López, 2020), as well as mixed-methods that have not traditionally been used but are gaining momentum (see McCrudden et al., 2019) are well-suited to address the need of empirical evidence without relying, or failing to acknowledge, the robust evidence that is provided by qualitative approaches (see Mitchell, 2003) that reflect constructivist philosophies toward research (see McCrudden & Rapp, this handbook). While many of the studies I reviewed in this chapter used race-reimaged or race-focused quantitative methods or mixed methodologies (e.g., QuantCrit; see Decuir-Gunby, 2024), they are few in number. Given the importance of race in educational psychology, there is clearly a need to expand on this work.

An essential requirement for future educational psychology research is described by Kirkland (2019) as follows: “attempting to conceptualize the use of research evidence without critical attention to why, who, and for whom that evidence is used misses a vital truth: The use of research evidence is not only embedded in systems of power, it is a system of power” (p. 1). A review of the most recent educational psychology literature reveals a momentum in the growth of research focused on addressing White supremacy. While this is indeed important, there is much more that needs to be done to promote equity. The research focused on teacher expectations, for example, often remains rooted in the same circular arguments: is it teachers’ acuity in knowing their students’ potential? Or is it their expectations? If after controlling for prior achievement, a correlation between teachers’ expectations and student performance leaves us unable to discern whether there is bias causing the outcome or accuracy in predicting it, where does that leave us? When the conclusion rests on findings “that teachers perceived differences between different groups that closely corresponded to those groups’ actual differences in prior grades and achievement tests,” (Harber & Jussim, 2005, p. 143), the temptation to conclude that teachers are accurate in their appraisals can be understood. But if we consider that prior grades and achievement tests reflect the very biases researchers are attempting to examine, a different approach is needed if we are to work towards equity. If we fail to question the role of White supremacy in the metrics used to affirm acuity (see Gould, 1996), then we will continue on the same trajectory that began so long ago.

Put simply, could it really be that despite the pervasive achievement disparities we continue to see no matter the metric, teachers are more often accurate than not? If this is considered a possibility, the explanation that is needed would inevitably uphold the very arguments made by Mead (2020), as well as Herrnstein and Murray (1994). Merton presaged this enduring dilemma decades ago:


As a result of their failure to comprehend the operation of the self- fulfilling prophecy, many Americans of good will are (sometimes reluctantly) brought to retain enduring ethnic and racial prejudices. They experience these beliefs, not as prejudices, not as prejudgments, but as irresistible products of their own observation. “The facts of the case” permit them no other conclusion.

(p. 196)



If educational psychologists continue to use “the facts of the case” as evidence against the notion that biases that have been explored at length in other disciplines, the scholarship produced will do no less than promote inequity. To address the White supremacy of educational psychology research, other approaches are needed (e.g., see Decuir-Gunby, 2024).



Conclusion

It is ironic that the self-fulfilling prophecy of teacher expectations in educational psychology research have, until recently, most often excluded considerations of race when the very term was borrowed from Merton’s (1948) explicit discussion of racial and ethnic prejudice. In their extensive review of teacher expectations research, Harber and Jussim (2005) assert the following:


Considering the importance of understanding the extent to which self-fulfilling prophecies perpetuate social inequalities, surprisingly little research has been conducted regarding students’ social backgrounds as moderators of self-fulfilling prophecies. Further research regarding these and other potential moderators of the power of teacher expectancies is clearly needed.

(p. 143)



The problem in the conceptualization of race and other demographic variables (i.e., social backgrounds) as merely moderators (or control variables) is unlikely to address inequity and the circular arguments in historical and contemporary educational psychology research. Educational psychologists have begun to collectively call for change in the ways our research is conceptualized, bringing in the decades of extant scholarship on the importance of race as a central tenet of our work (see Decuir-Gunby, 2024). Emery and Anderman (2020) explain,


Equity extends beyond asking the same research questions, supported by the same philosophical assumptions, using the same methodologies with participants from underrepresented groups instead of primarily White, middle class, typically-developing samples. It extends beyond controlling for group membership, such as race or disability status, in quantitative analyses, which works only to reduce lived experiences of real individuals to statistical variance.

(p. xx)



Educational psychologists have three recent special issues in flagship journals (e.g., DeCuir-Gunby & Bindra, 2021; Matthews & López, 2020; Zusho & Kumar, 2018) that have set the stage for the kind of research that can shape the field of education for decades to come. Despite the best of intentions among researchers, however, I conclude this chapter with a caution before providing a brief discussion on needed research.

Race-focused and race-reimaged constructs require intentional engagement with literature that has not been centered in most educational psychology research. Adopting terminology from ABP scholarship (e.g., culturally relevant) without engaging critically with the premise undergirding these and other conceptualizations of ABP will lead to superficiality. For example, a recent systematic review of in-service interventions designed to promote culturally relevant practices (CRP) concluded that the “empirical research examining the impact of interventions to improve CRP is in a relatively nascent stage” (Bottiani et al., 2018, p. 379); however, the conceptualization and identification of research for the review did not consider the role of critical consciousness that is central to ABP. As a result, the systematic review fails to identify the requisite knowledge needed (i.e., critical consciousness) to engage in ABPs—a practice referred to as “Whitewashing critical perspectives” (Compton-Lilly et al., 2021). This was pointed out in an earlier study where cultural content integration was included without consideration of the role of critical consciousness and high expectations in a large scale study, and resulting analyses appeared to support the notion that ABP did not lead to improved outcomes (see López et al., 2013). These omissions are problematic, as is the practice of simply using race and ethnicity as control variables without deeper contextualization. The all too typical practice of critiquing a burgeoning body of scholarship, for instance, due to its focus on a particular marginalized population by claiming that the generalizability of findings are limited misses both the essence of the arguments made in ABP scholarship as well as the cogent critiques of White supremacy in promoting generalizability at the expense of nuance (see Usher, 2018).

The American Psychological Association’s commitment to “examining the role that the field of psychology and the association itself have played in creating, sustaining, and promoting racial inequity” (APA, 2021a), as well as Division 15’s call for the field of educational psychology to contribute to changes for the greater good (Johnson, 2020) provide the impetus to generate research that focuses on making educational settings places where all youth can thrive.

To that end, although the most recent systematic reviews of teacher expectations research have not approached research in a way that directly acknowledges and confronts systemic racism, there is an increasingly race-explicit body of scholarship that will be important to an updated systematic review in the near future. For example, a search of the most recent scholarship focused on teacher expectations signals attention to the role of socioeconomic status and students’ migration backgrounds (Neuenschwander et al., 2021); the role of teacher biases in discipline referrals (Santiago-Rosario, 2021); as well as the role of biased teacher behaviors in classrooms (Inan-Kaya, 2022). In addition to a need for updated systematic reviews that reflect a race-focused and/or race-imaged perspective (DeCuir-Gunby & Schutz, 2014), the material discussed in this chapter suggests a need to uncover the processes that detail how critical consciousness abates biases among teachers and students, as well as how it influences their multifaceted identities. The contemporary controversies against equitable education approaches reveal other urgent needs, including robust evidence on the role of antiracist pedagogy on society (López, 2022). As stated by Jane Elliott:


Have we any idea how much brilliance we have wasted, as a result of our ignorance about skin color, its cause and effect? Will we ever admit that we could have solved the problem of racism by educating ourselves before we try to educate the students? Until we cure the disease of self-imposed ignorance in this country, we’ll never cure racism.

(Personal communication, August 1, 2021)



It is important that the field of educational psychology engage deeply in antiracist endeavors that will engender scholarship to eradicate stratification and achievement disparities that have to date been upheld by scholarship in our field.
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Notes


	Here, I primarily refer to Black, Indigenous, and Latinx students, although marginalization also includes other identities.

	Rugg was the first to present what is known today as social studies: the integration of history, geography, economics, and civics (Bagenstos, 1977).

	Powell authored the then-confidential memorandum knowing he would become appointed to the Supreme Court by President Nixon.

	Murray published a book in early 2021, Facing Two Truths about Race in America, which has been critiqued for what it engages, as well as what it fails to acknowledge (see Johnson, 2021). Books are not as vulnerable to retraction as papers that are published in respected, peer-reviewed outlets that are intended to add nuance to our understanding.

	Although the historical account of ways psychology has sustained and promoted racism, there are explicit examples from educational psychology provided that focus on racial difference in ways that promote racial hierarchies.

	The issue of disentangling beliefs from knowledge was discussed by Pajares (1992) at length, where he also included attitudes, perceptions, dispositions, repertoires of understanding, to name but a few of the terms used interchangeably.

	A more recent iteration of the FFT has incorporated a consideration of culturally responsive education, though no peer-reviewed evidence on its effectiveness is (yet) available. Moreover, it is unclear whether the centering of Whiteness has been addressed (see Salazar, 2018).
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There is growing agreement among educators about the need to move toward more democratic, just, and equitable approaches to building positive classroom communities and learning environments. Yet, there is less clarity about how, toward what, and for/with whom these learning spaces are fostered within schools imbued in and reflective of broader societal contexts (Philip & Sengupta, 2021; Philip et al., 2018). In this chapter, we discuss how racism embedded in teaching and the teaching profession reifies white supremacist, colonial, capitalist, and cisheteropatriarchal normativity in schooling contexts. We then consider the power of Women of Color (WOC) feminisms as an alternative theoretical, ontological, and pedagogical approach in conversation with equity-centered frameworks (e.g., culturally responsive/relevant/sustaining pedagogy and ethnic studies) for realizing and co-creating collective and radical learning spaces. In turn, we build upon arguments to dismantle dominant ideologies and normative approaches for organizing learning spaces by offering the concept of collective intersectional care as a more liberatory approach to teacher practice, embodiment, and enactment.

Our Positionalities and Beginning Methodologies for Reimagining Classrooms

We, the authors of this chapter, are WOC who have had first-hand experience with being harmed by –while also resisting – white supremacist, colonial, capitalist, cisheteropatriarchal normativity as former youth schooled in U.S. urban public schools with critical masses of working-class Students of Color, former preservice teachers educated in teacher preparation programs within U.S. colleges and universities, and former classroom teachers of Black, Brown, and Asian American Pacific Islander students. Specifically, Tiffany, first author, identifies as a Black woman ascendant of enslaved Africans in the United States, and as a Black feminist/womanist pedagogue. Josephine, second author, identifies as a daughter of Vietnamese refugees and an Asian American feminist educator. In our current roles as researchers, teacher educators, and community actors/educators/organizers, we actively work to center the humanity of People of Color, certainly to move away from blatant deficit perspectives, but even more, to move away from perspectives that appear to be “positive” on the surface while still framing Students of Color as “problems” to be fixed (Brown, 2009; DuBois, 1903). WOC feminisms have rendered us theoretical space to act and be in solidarity with one another; and to reimagine how classrooms can cultivate the full humanity and intellectual destinies of Students of Color, while impacting their material realities in tangible and just ways. We acknowledge the “complicated contradictions” of learning in teacher preparation programs that may perpetuate dominant cultural practices for building classroom environments while navigating the undermining of our own knowledges and cultural practices within the teaching profession (Nyachae, 2016). Although we held the very best intentions for our students, at times, we were not exempt from enacting neoliberal management ideologies that did not align with what we believe to be the political, humanizing, and social purposes of education (e.g., Freire, 1970; Henry, 2005; hooks, 1994; Nyachae, 2016). Our plight was like that of many Teachers of Color who find themselves to be the targets of racism as one of very few Teachers of Color albeit simultaneously fighting against the criminality and racism of their students through a politicized feminist ethic of collective care and leadership (Pham, 2022a). It is our positionalities and shared commitments to People of Color grounded in WOC feminisms that guided our method/ologies for describing and reimagining classroom dynamics laden with power across interactional, institutional, and systemic levels.


Conceptualizing Collective Intersectional Care

To elucidate how WOC feminisms advance racially just and healing learning spaces within schooling contexts, which we discuss in further detail later in this chapter, we offer the concept of collective intersectional care, defined as practices that nourish the knowledges, life pathways, full personhoods, and collective wellness of multiply marginalized students and communities. Keeping in mind our own experiences, our daily preparation of pre-service teachers, and critical interdisciplinary lens in educational scholarship, we analyzed various social factors that relate to the struggle for co-creating collective intersectional care within classroom spaces, as represented in Figure 20.1. We began by creating a list of terms/concepts/constructs that are typically associated with “positive classroom communities” and “learning environments,” which were then reorganized into common categories. As shown in Figure 20.1, an emboldened list of constructs (e.g., “discipline,” “student behavior,” and “rules”) all in capital letters overlay one side of a classroom filled with rows of desks jammed together, symbolizing the rigid, technocratic, sterile, and dehumanizing qualities of institutional learning environments. We felt these constructs encroaching upon us as classroom teachers even as we attempted to do something else; that is, something more liberatory and humanizing.

[image: Numerous factors relate to the struggles of co creating collective intersectional care in a classroom.]

Long Description for Figure 20.1
An image of a classroom with rows of desks is overlaid with a list of terms associated with classroom communities on the left. They are as follows. Student academic achievement. Student responsibility. Student motivation. Discipline. Student behavior. Student behavior. Student engagement. Teacher professional or professional identity. Grade. Effective. Strategies. Teacher beliefs. Difficult or challenging students. Teacher stress or satisfaction. Punitive. Consequences. Rules. Spirit murdering. A group of words or terms representing the themes of W O C feminism within a diagram of the sun on the right is as follows. Ruptures, affect, healing, reproductive, futures, movement, coalition, futures, emergent, activism, community, emergent, activism, community, labor, love, transformation, epistemology, contested, bodies, theorizing, body mind spirit, consciousness, W O C mothering or other mothering, political community, decolonial interlocking oppressive forces, power or power struggle, vision, ethical building, joy, spirituality, family, sisterhood, anti capitalist, pedagogy, kinship, global or transitional, collective, radical.


Figure 20.1 Struggles of co-creating collective intersectional care in classroom spaces.



Within the same bodies of experience, knowledge, and literature, we then began to brainstorm how we fought – and witnessed other educators fighting – against these prominent constructs by imagining the warm and bright sun of WOC feminisms beaming through the rigid classroom, also shown in Figure 20.1. Within the sun, there are constructs (e.g., “ruptures,” “healing,” and “spirituality”) that we have found to be overwhelmingly present as common themes within WOC feminisms and have seen at play, embodied, and enacted as resistance to dominant constructs of schooling and toward imagining something else; that is, other possibilities for learning communities.

Acknowledging that normative practices for building learning environments are impacted by high-stakes accountability policy contexts (e.g., “student academic achievement,” “student responsibility”), we seek to forefront the contours of WOC feminisms grounded in an ethos of collective intersectional care to realize justice-centered learning spaces for and with historically marginalized students’ ways of knowing, being, and acting (e.g., “bodymindspirit,” “decolonial”). We acknowledge that the terms and constructs across both spheres of influence do not operate in silos; at times, they are in direct contrast and at odds with one another (e.g., “punitive” vs. “healing”) and in other instances, the constructs can be redefined and taken up across multiple meanings of education (e.g., “self-efficacy,” “community”). To be sure, as both agents of the state and “enemies of the state,” teachers operate within multilayered, intersecting, and conflicting systems of power through which they have the agency and capacity to cocreate fugitive learning spaces (Buenavista et al., 2019; Navarro, 2020; Pham, 2022b; Philip et al., 2022). Within this same context, teachers—especially those who embody intersecting marginalized identities—are also vulnerable to, constrained by, and engaged in ongoing struggles to renegotiate and reimagine the neoliberal agenda of schooling institutions (Pour-Khorshid et al., 2022).

While we recognize that Figure 20.1 includes a litany of constructs that could/(should?)/may be unpacked in this chapter, we want to be clear that our intentions are not to present a complete list of separated, binary concepts that clearly delineate practices that align with either normative or WOC feminist approaches to constructing classroom spaces. Instead, we include them here to visually illustrate the intertwined nature of contradictions that teachers sift through to embody and enact collective intersectional care. Teachers are constantly having to navigate the co-existence and tensions between oppression, resistance, and agency that are inextricably linked in the struggle for building collective and radical learning spaces: the more apparent emboldened practices that undergird commonsensical practices pervasive in “traditional” social organizations of classroom ecologies and the seemingly subtle practices of life-making, clairvoyance, affective, and sweet/soft urges within WOC feminisms. We argue that WOC feminisms as a theoretical, ontological, and pedagogical approach can further reveal and challenge race-evasive, dehumanizing tactics that reproduce inequitable learning conditions. Furthermore, we argue that while dominant social orders of schooling institutions stifle and denigrate embodied practices of WOC feminisms, these dynamic practices relegated to the margins can still expand and bring humanizing, racially transformative classrooms to life.


Countering Dominant Normativity in Learning Environments

In the opening of this chapter, we raised the question around how, toward what, and for/with whom teachers build more democratic, just, and equitable learning environments. As we describe below, ideological and political clarity around these questions is necessary to deeply interrogate normative approaches that reconstruct racially unjust and unwell learning environments, even in the name of democracy, diversity, and equity, to work toward the promises and struggles of enacting learning spaces grounded in collective intersectional care.

How Dominant Normativity Is Preserved in Schooling Institutions

Over 25 years ago, scholars such as Kohn (2006) provocatively challenged teaching practices and research studies in the field of classroom management, urging educators and educational scholars to emphasize practices that move away from expecting student compliance and control toward practices that reposition students as active agents co-constructing classroom communities. In a similar vein, educational psychologists have demonstrated the benefits of community-based (e.g., Berliner, 2019a; Berliner, 2019b), culturally-based (e.g., Bang, 2015; Lee, 1995, 2007, 2008, 2017), culturally responsive (e.g., Castro & Calzada, 2021; Farmer, 2020), and anti-racist (e.g., DeCuir-Gunby & Schutz, 2014; Kumar & DeCuir-Gunby, 2022; López, 2022) approaches to learning spaces as they promote student autonomy, self-determination, and agency for making meaningful decisions (e.g., Bruner, 1986; Bruner, 1990; Dewey, 1897, 1923, 1973; López et al., 2022). However, as several scholars have previously argued (e.g., DeCuir-Gunby & Schutz, 2014; Kumar & DeCuir-Gunby, 2022; López, 2022; Strunk & Andrzejewski, 2023), the field of educational psychology has largely ignored race, ethnicity, and culture except for a few special issues in top-tier journals. To illustrate, Kumar and DeCuir-Gunby (2022) observed that, “Through its entire history, Educational Psychologist’s aims and scope statements have not acknowledged the importance of race, ethnicity, and culture for describing psychological constructs or for understanding issues, problems, and research in educational psychology” (p. 6). In other words, efforts to advance more democratic, just, and equitable learning spaces through intraindividual constructs of human behavior (e.g., “self-efficacy,” “student engagement,” “self-discipline”) decontextualized from its sociohistorical contexts fail to address prevailing interlocking systems of power that reproduce dominant cultural practices and normativity in classroom-based settings.

Recent scholarship in critical race and DisCrit studies have expanded critiques of acritical and apolitical approaches to building learning environments by illuminating entrenched systemic racism, ableism, and other intersecting social axes of differentiation that permeate social interactions within classrooms, schools, and other realms of the educational enterprise (Annamma & Handy, 2019; Marshall & Clark, 2022). Inherent to “traditional” classroom management practices is a carceral logic of surveilling students’ bodies and behaviors based on white, nondisabled, English-dominant, and middle-class perceiving practices (Beneke et al., 2022). Such practices are reproduced and maintained in a racialized, classed, and gendered teaching profession that emerged as predominantly white, middle class, and female throughout U.S. history. During the industrial era, from the late 1700s to the early 1800s, the responsibility of educating the young person shifted from families to a focus on schools cultivating parent values and children as independent thinkers (Blinderman, 1976; Dewey, 1964). Specifically, heterosexual, Christian women were deemed to be more “fitting” as teachers given that they were assumed to be “less likely to be alcoholics” and “serve as superior moral examples” (Mann, 1957) as the rates of male teachers significantly declined during the Civil War era (Elsbree, 1939). In addition to the feminization of teaching (e.g., Cary, 2007; D’Amico, 2017), efforts to eradicate racial segregation in schools through the 1954 Brown vs. Board of Education Supreme Court ruling (un)intentionally preserved a predominantly white teaching force by displacing Black teachers and other Teachers of Color (as cited by Ladson-Billings, 2014).

In contemporary times, 84% of the teaching profession is white whereas 16% are nonwhite; yet Teachers of Color leave the profession at a significantly higher rate than their white counterparts due to increased likelihood of working in underresourced schools and experiencing racist work conditions (e.g., Achinstein et al., 2010; D’amico et al., 2017; Ingersoll et al., 2021). In essence, white supremacist, antiblack, and cisheteropatriarchal logics have historically produced and reproduced structural outcomes of who is “suitable” to teach and what “effective” teaching means. Drawing from scholars who have taken up Toni Morrison’s concept of the white gaze and Inoue’s (2006) construct of the listening subject (e.g., Flores & Rosa, 2015; Paris, 2019; Pham, 2021; Player et al., 2021), we argue that these logics are reinforced by the white male gaze that normalizes assimilationist views and approaches to building learning environments. Extensively, this dominant perspective impacts how teachers experience the profession and interact with students within the broader social orders of educational systems.

Such hegemonic views and practices reproduce carceral and ableist logics of managing student behaviors and bodies that disproportionately impact multiply-marginalized Students of Color, inclusive of but not limited to inadequate support structures to support teachers with advancing community-based, culturally responsive, liberatory education (e.g., Nyachae, 2018; Nyachae, 2021a). For example, Black and Brown youth are more likely to be targeted and experience criminalization (e.g., Alexander, 2020; Laura, 2014; Morris, 2016) including formal punitive practices, such as suspension and expulsion, as well as informal punitive consequences, such as gendered violence and surveillance of racialized bodies (Haro, 2022). Moreover, although it has been shown that Students of Color are disproportionally violently disciplined, little is known about the range of that disproportionality (Girvan et al., 2019), which would require the mundane and daily suffering of Students of Color in schools (Dumas, 2014) to be interrogated. Here lies the value of collective intersectional care in daily classroom life: efforts to combat systemic racism and oppression are entangled with teachers’ everyday struggles to resist dominant ideologies and harmful, normative practices that eradicate the knowledges, life pathways, full personhoods, and collective wellness of multiply-marginalized students and communities.

Transforming Normative Practices Toward What?

In the neoliberal context, the purpose of schooling is less about student learning and more about student academic achievement as measured by standardized tests (e.g., Au, 2011, 2013; Nichols, 2024; Nichols et al., 2006) and preparing them to become consumers in a capitalist society. For instance, “high quality” teachers are often associated and defined by accountability measures of “effective” teaching based on said scores, reducing the intricate humane aspects of teaching and learning and minimizing the possibilities of social justice education. Such logics, for instance, relegate Black male teachers as disciplinarians first and teachers second, despite their full personhoods and pedagogies for advancing educational interests and learning of students (Bristol & Mentor, 2018; Brockenbrough, 2015), and undermine the brilliance and ingenuity of young learners mislabeled as the “problem” (Shalaby, 2017).

Much has been published about the correlation between teacher expectations and the achievement of minoritized students within educational psychology (e.g., Rubie-Davies & Peterson, 2016; Tenenbaum & Ruck, 2007). However, according to Wong and Rowley (2001), “although grades and test scores are used by teachers and school administrators to make important educational decisions (e.g., tracking, retention), they are narrow ‘snap shot’ views of students’ educational experience…[thus,] it is important to include other psychological outcomes” (Wong & Rowley, 2001, p. 64). For example, López (2022) notes how conservative groups hire college-educated individuals—most likely “high” academic achievers—to be a part of “think tanks” whose sole job is to take down any efforts toward equity (e.g., the banning of Critical Race Theory in schools). Therefore, it is possible for an individual to be “high achieving” and to also be racist or have little empathy for oppressed groups and actively work against them.

Even more, in her critique of the field’s unresponsiveness to the political and policy realms of education that thwart anti-racism efforts in schools, López (2022) called for “a mission that reflects educational psychology’s acknowledgment of its complicit role in promoting and sustaining racism and a commitment to a science of learning for the improvement of society” (p. 115). In essence, given its crucial role in equipping preservice teachers and the next generation of educational psychologists with tools and sensibilities for building an everchanging world (Kumar & DeCuir-Gunby, 2022), the field must move away from normative practices that sustain racism and emphasize intentional practices working toward operating for the greater good of society (López, 2022). In response to this charge and drawing on Wong and Rowley’s (2001) recommendations for educational psychology research on ethnically minoritized children, we argue for the need to be sensitive to cultural, feminized, racialized, and WOC feminist processes that can ignite more racially conscious and transformative classrooms, especially betwixt WOC teachers and Students of Color.


Reimagining Practices for/with Whom?

We also call attention to reimagining and expanding narrow constructions of “practice,” such as an overemphasis on its technocratic elements (e.g., skills). A narrow conception of practice overlooks, undermines, and/or altogether ignores the political, embodied, and affective dimensions of learning that will help students to be responsible in the moment and in the world for the greater good of society (e.g., hooks, 1994; Muhammad, 2020; Nyachae, 2021c). When correlations are made between social and emotional learning (SEL) among marginalized students, life outcomes, and the state of a nation (e.g., Jagers et al., 2019), students can still be seen as “problems” to be fixed. In other words, they must “control” themselves and/or be resilient to “overcome” the oppression they experience. Even notions like “self-discipline” still position Students of Color as a “problem” (e.g., Freiberg et al., 2020; Nyachae, 2016; Nyachae & Ohito, 2019). An emphasis on such notions is not used as heavily for white students, suggesting that childhood and childhood innocence is not available to all and is weaponized against Students and Communities of Color (e.g., Kelly & Brooks, 2009; Meiners, 2017). The failure of respectability politics (Harris, 2003; White, 2001)—the efforts of minoritized groups to police the behaviors, speech, and appearance of their own members for assimilation into mainstream society (Smith, 2014) – as a strategy for achieving full citizenship, equity, and to be seen as fully human has shown that constructs of “self-management” and “self-control” alone will not bring about justice. Instead, we ask, what is the role of learning environments for transforming institutions, systems, and structures that continue to marginalize and oppress Communities of Color?

In fact, DeCuir-Gunby and Schutz (2014) recommended the development and use of theories and methodologies that are responsive to the needs of minoritized Students of Color. Embodying and enacting WOC feminisms in classrooms, as we propose in this chapter, is one way to fight against the undermining of equity-based approaches for the good of society, challenging structural and other forms of oppression, and affirming Student of Color identities at all intersections. However, focusing on race and culture alone is not enough. Certainly, calls for attending to race are useful and much needed in the field of educational psychology. This is a step that must be taken. But intragroup differences must also be addressed (Wong & Rowley, 2001), such as gender, sexuality, and social class at the intersection of race so that we are not only culturally affirming – a concept with a contextualized and ever-changing meaning – but identity affirming and historically responsive. Thus, we agree with López’s (2022) argument that “…the development of critical consciousness in the field is needed” (p. 124). To that end, what does it mean to go beyond anti-racism and respectability politics? How can educators and those who prepare future teachers and educational psychologists end the hyperfocus on “achievement” and also consider an engaged pedagogy (hooks, 1994) that attends to the wholeness of students, or their bodymindspirit. Notwithstanding, WOC have reclaimed and reimagined constructs of race, gender, language/linguistics, sexuality, and sensuality in ways that are outside of the white (male) gaze and in ways that supersede subjectivity. There is so much more for us as People of Color than the oppressive society in which we live. These theoretical lenses necessitate understanding the psychological process for within-group differences. For our student populations are not only Black, Brown, and Asian American Pacific Islander, but they are also girls, non-binary, multilingual, queer, and/or working-class or experiencing poverty.




WOC Feminisms for Humanizing and Just Classroom Communities and Learning Environments

Intending to dismantle the prevailing nature of normative practices for building learning environments, we expand upon our concept of collective intersectional care by contextualizing it within the theoretical constructs of WOC feminisms. According to Morales (2001),


This tribe called “women of color” is not an ethnicity. It is one of the inventions of solidarity, an alliance, a political necessity that is not the given name of every female with dark skin and a colonized tongue, but rather a choice about how to resist and with whom.

(pp. 102–103)



Thus, we draw from the following politicized theories that explain the distinct experiences and forms of resistance among various groups of “othered” women throughout the world to articulate WOC feminisms: Native/Indigenous feminisms (e.g., Burman, 2016; Sabzalian, 2018; Smith, 2012), Black feminisms (e.g., Collins, 2000; Lorde, 1984b), womanism (e.g., Phillips, 2006; Walker, 1983), Chicana feminism (e.g., Delgado Bernal, 1998; Fierros & Delgado Bernal, 2016), Latina feminism (e.g., Cervantes-Soon, 2018; Morales, 2001), Asian American feminisms (e.g., Fujiwara & Roshanravan, 2018), decolonial feminism (e.g., Rhee, 2021; Vergès, 2021), Third World feminism (e.g., Mohanty et al., 1991), transnational feminism (e.g., Alexander, 2005; Basarudin, 2016), and hood feminism (Kendall, 2020). It is with reverence and transparency that we name these distinct WOC feminist theories with whom we are in solidarity. We hope it will inspire readers of this chapter to engage in further reading and inquiry around these theories. In a similar vein, Cherríe Moraga and Gloria Anzaldúa’s (2015)—Chicana feminists, writers, scholars, and activists—groundbreaking collection first published in 1981, This Bridge Called my Back: Writings by Radical Women of Color, “…was a space of curiosity and experimentation and gave WOC permission, and audacity, to develop and support theory and practice that attended to our intersectional experiences, thoughts, and movements” (Wilson et al., 2022, p. 3). WOC feminisms in classroom spaces challenge educators to merge theory and practice in ways that are not only responsive to one or some identities (e.g., race), but to affirm multiple identities at all their intersections, making room for diverse perspectives and counter knowledges that reflect the many political struggles and strengths among Students of Color and their communities (e.g., Yosso, 2005). To conceptualize WOC feminisms, we unpack several themes that are central across the feminist theories specified above. This move is not meant to diminish their important distinctions for they were theorized separately to detail unique contours, bodies, consciousnesses, interlocking oppressive forces, power struggles, labor, and visions betwixt WOC and were contingent upon varying contextual features. Instead, we do so to show how and why they must be attended to, embodied, and enacted for the development of truly humanizing and just engagements in classroom and learning spaces.

Language of Self

Although it is important that students are granted space to name their pain and express how they experience injustice in and outside of schools, it is crucial that educators do not always start or stay there. Students need opportunities to craft how they choose to see themselves (Player, 2021; Player et al., 2021), revealing the many layers and contours that make up their selves beyond (and despite) the institutions, systems, and structures created to subdue them. As Black American lesbian feminist, scholar, and activist Barbara Christian (1988) claimed, “…many of us [Women of Color] have never conceived of ourselves only as somebody’s other” (p. 70). To extend, WOC feminisms offer a language of self (Garcia-Rojas, 2017) apart from the “other” classification that is determined by WOC themselves and that positions them as desired subjects (Christian, 1988; Garcia-Rojas, 2017). This language of self is holistic in that it considers one’s bodymindspirit (Baker-Bell, 2017; Cariaga, 2019; hooks, 1994; Reynolds et al., 2021). In classroom spaces, this could look like teachers offering students ample opportunities to become attuned with the self and spirit; practice listening to and speaking from their bodymindspirit; articulate the sharpest nuanced naming of who they are in and across all their identities; and to release what their spirits yet yearn to utter. Ultimately, Students of Color are worthy subjects in and of themselves; they are enough. A language of self that welcomes the social, cultural, and spiritual (Wilson et al., 2022) parts of students and their forms of expression, genius, and being are seen as meaningful practice (Brown, 2009). Classrooms spaces where languages of self are abundant do not enact spirit-murdering (Love, 2019) because the spirits of students are preserved, welcomed, and cultivated. Humanizing and just classroom communities and learning environments cultivate astute boundless language of selves among students for healing yesterdays, preserving todays, and sustaining tomorrows. A language of self is agentic and “…opens up new pathways, new words and worlds” (Garcia-Rojas, 2017, p. 13). In other words, a language of self makes possible limitless futures, possibilities, and destinies by centering one’s desires and subjectivities (Garcia-Rojas, 2017). Moreover, an accurate language of self comes through feeling (Garcia-Rojas, 2017).


Leaning Into the Affective

Within WOC feminisms, leaning into the affective to radically change the world is essential as knowledge is not superior to – nor separate from – affect (Christian, 1988; Lorde, 1984). The philosophical assumption that thoughts and emotions are deeply entangled and dependent upon one another is situated in the ancestorial onto-epistemologies and consciousnesses of People of Color. In fact, Audre Lorde (1984) insisted that when WOC “…come more into touch with our own ancient, non-European consciousness of living…, we learn more and more to cherish our feelings, and to respect those hidden sources of our power from where true knowledge and, therefore, lasting action comes” (Lorde, 1984, p. 37). When classrooms and learning environments reject emotions by only championing narrow Eurocentric demonstrations of knowledge, the intellectual destinies of Students of Color are severely altered.

Similarly, classroom spaces should not see emotions as only residing in the individual. Doing so erases how emotions accentuate and replicate ancestorial, social, and collective practices. According to Ahmed (2004), “Rather than seeing emotions as psychological dispositions, we need to consider how they work, in concrete and particular ways, to mediate the relationship between the psychic and the social, and between the individual and the collective” (p. 119). If it is within the affective dimensions of our being that true knowledge and action exists, then learning environments that foster emotions among students may be our only hope for the liberation of the individual and the collective. In fact, the affective is seen as a pathway toward communal healing from an unjust world (Cariaga, 2019; Reynolds et al., 2021). With healing as a desired end, learning environments must foster a range of emotions among Students of Color; that is, their joys, vulnerabilities, rage, etc. (Lorde, 1984; Player, 2021). Embracing and exploring feelings can then “…become sanctuaries and spawning grounds for the most radical and daring of ideas” (Lorde, 1984, p. 37). The embodiment and release of emotions are necessary for political movements and to ameliorate political struggle (Garcia-Rojas, 2017; Lorde, 1984). Specifically, “women of color feminisms develop formations of knowledge that speak to the political implications of affects avant la letter” (Garcia-Rojas, 2017, p. 6). Thus, when WOC feminisms are fostered in classrooms by way of affect, knowledge is co-constructed in ways that are justly consequential to the political realities of Students of Color.


Holding Lived Realities

Classroom spaces must be equipped to hold the lived realities of students. This critical holding is accomplished when educators inquire into how students describe their lived realities as well as what brings them joy and peace daily. However, young people are rarely “invited to weigh in” (Dumas, 2014, p. 2) on how they experience school and life when they are highly cognizant of the ways in which they are oppressed, in school and beyond (e.g., Ardizzone, 2006; Coles, 2021; Dumas, 2014; Kinloch, 2009; Love, 2012). Furthermore, educators—and researchers for that matter—often make assumptions about what Students of Color see as oppressive and what is relevant to particular groups of students without actually taking the time to get to know them or listening to what they choose to reveal about their lived realities. Listening closely to what students choose to reveal can shed light on what they find to be relevant, oppressive, and/or joyous.

Moreover, it is important to consider that Students of Color may exist in liberatory spaces where they are not minoritized, marginalized, or oppressed (e.g., Reid, 2022a). Listening to how they describe their lived realities in these spaces can serve as a guide for humanizing and just forms of care within learning environments (e.g., Coles, 2021; Reid, 2022b). In essence, it is important that educators learn “…how [students] navigate intricate desires, hierarchies of race, gender, and sexuality, institutions of power, and social structures of violence that have historically and continue to disproportionately impact the livelihood of their communities and themselves” (Garcia-Rojas, 2017, pp. 2–3). To extend, learning environments that prioritize holding the lived realities of Students of Color attend to how students experience their families and communities and not only a stratified society, a key practice within WOC feminisms. According to Garcia-Rojas (2017), “Since women of color theorize from a structural position that implicates not only their embodied selves but also their communities, the language of self that they put forward reflects how they navigate intricate desires…” (p. 2–3). WOC feminisms invite the specific naming of lived realities within gendered, racialized, sexualized, homophobic, transphobic, linguistic, ethnic, xenophobic, cultural, classed, ableist, and colonized forms of oppression. These lived realities are heavily situated in one’s historical, contemporary, and future relationship to the land in which they live (Bang, 2020; Butler, 2018) and/or the borderlands in which they occupy (Anzaldúa, 1987). This embodied reality is theory in the flesh. As Moraga (2015) explained, “A theory in the flesh means one where the physical realities of our lives – our skin color, the land or concrete we grew up on, our sexual longings – all fuse to create a politic born out of necessity…to bridge the contradictions in our experience” (p. 19). The contradictions within the experiences of Students of Color (e.g., spaces where they are marginalized verses spaces where they are centered) is what shapes their politic.

The recognition of social constructions of race, nationality, culture, gender, sexuality, and class (Henry, 2005) offers students “…tools and frameworks to reflect, critically examine, and give voice to [their] own raced-gendered-sexualized experiences” (Player et al., 2021, p. 4). Such voicing and critical examinations take radical courage (Brown, 2009) and have the power to transform consciousness (hooks, 1994). Students are seeking spaces for their voices and identities to shine and thrive (Ardizzone, 2006; Fordham, 1993; Nieto, 1994; Schultz, 1999), and spaces for simultaneously unpacking how they name and resist oppression (Dillard, 2000). For instance, some Youth of Color want to engage in social action to positively impact their communities (Ardizzone, 2006; Cushman, 2006; Dixson & Dingus, 2008; Haddix et al., 2015; Kinloch, 2009; Schultz, 1999; Storz & Nestor, 2003). Indeed, needed are “…flesh and blood experiences to concretize a vision that can begin to heal our ‘wounded knee’” (Moraga, 2015, p. 19). Overall, learning environments must attend to students lived realities in ways that center their voices while welcoming range, nuance, and contradictions within experiences.


Intersectionality and Difference

WOC feminisms reveal how individuals who possess more than one structurally oppressed identity exist across multiple matrices of power within specific sociopolitical contexts (Collins, 2000; Crenshaw, 1991; Garcia-Rojas, 2017; Lorde, 1984). This multi-layered and compounded lived reality that often produces moments and sites of injustice and vulnerability is called intersectionality, a term coined by Black feminist and legal scholar, Professor Kimberlé Crenshaw, and further developed by other Black feminists, such as sociologist, Professor Emerita Patricia Hill Collins. Intersectionality empowers WOC by offering new interpretations of familiar realities (Collins, 2000) and allowing them to name and theorize their own experiences and realities with distinction (Combahee River Collective, 2015; Kendall, 2020). It is important to note, however, that individuals who experience intersectionality are “empowered by [their] identities, instead of victims of [their] positions as oppressed peoples” (The Literacy Futurism Collective-in-the-Making, 2021, p. 436).

Welcoming languages of self and holding the lived realities of Students of Color in learning spaces necessitates the acknowledgment and understanding of intersectionality. When educators recognize the ways in which different groups of Student of Color have historically navigated and resisted interlocking oppressive forces, they are better able to fully see students and honor their communities. Indeed, everyone navigates multiple matrices of power daily, but not everyone resists them as “society operate[s] to sustain matrices of power” (Moya, 2002, p. 479). Therefore, educators must recognize how individuals with multiple identities of power have more agency and privilege in how they engage/manipulate numerous matrices of power as they interact with others who have less power. Additionally, and importantly, intersectionality in learning spaces calls for contending with intragroup differences. For instance, although they share the same ethnicity, the interlocking oppressive forces that Flipino cisgendered girls navigate (e.g., ethnic bias, racism, and sexism) are different from those of nonbinary Filipinos navigating ethnic bias, racism, misgendering/gender policing, and possibly transphobia (e.g., Pitargue, 2021). Furthermore, there may be diverse intragroup political communities with differing visions of liberatory futures due to disparate intersectional needs in a given context. Humanizing and just learning spaces support both intersectionality and the use of (or struggle for) power for the purpose of equity, justice, and/or liberation. It is important that classroom spaces are responsive to and affirming of student identities at all their intersections and that educators encourage students to honor the oppressed identities, knowledges, and experiences of others “…as people who are differently racialized, gendered, abled, classed, and so on by society” (The Literacy Futurism Collective-in-the-Making, 2021, p. 435).


Relationality, Collectivity, and Solidarity Across Different Political Struggles

In the Foreword to the first edition of This Bridge Called my Back: Writings by Radical Women of Color, Black American literary author and activist, Toni Cade Bambara (2015) anticipated that, “Now that we’ve begun to break the silence and begun to break through the diabolically erected barriers and can hear each other and see each other, we can sit down with trust and break bread together” (p. xxix). By traversing the synergistic terrains of WOC feminisms’ language of self, leaning into the affective, holding lived realities, and intersectionality, silenced voices speak, the invisiblized are seen, and intimate relationships among individuals with divergent experiences, struggles, and strengths are possible. That students hear and see each other is especially important in classrooms. Thus, educators must cultivate classroom spaces where each and every actor is invested in relationships and being relational. Educators should model such relationships by first dismantling toxic student-teacher dynamics; that is, those which hinder dialogue and true connection among people (Freire, 1970). Where there is connection, intimacy, and relationality (e.g., Omolade, 1987; Player, 2021), WOC feminisms are at work. Specifically, in these classrooms, students are committed to knowing each other better and more deeply, listening to each other’s stories and struggles (e.g., Baker-Bell, 2017; Garcia-Rojas, 2017; Sankofa Waters, 2022; Toliver, 2022; Zembylas, 2021), and learning each other’s ways of seeing and being (Bambara, 2015). In fact, according to Player (2021), “…the process of learning about one another’s identities and experiences [is] core to their work toward collective resistance” (p. 236). Moreover, such learning environments assess the conditions of individual lived experiences and those of others (Brown, 2009) “…to lovingly challenge one another’s previously held misconceptions, and to collectively rethink assumptions” (Player, 2021, p. 220). Humanizing and just learning environments understand that each person “…holds privileges and oppressions that are quite different from … another’s. Thus, …we [must] learn from, believe, and center each other’s experiences of oppression” (The Literacy Futurisms Collective-in-the-Making, 2021, p. 435). By building trust for humanizing and just classroom spaces, the experiences of Students of Color are believed and centered as they are positioned as knowledge holders and strategize ways to resist injustice.

As relationality is cultivated in classrooms, moving and acting collectively is imaginable. Collectivism (e.g., Collins, 2000; Nobles, 1986) is rooted in the ancestral, communal, intergenerational knowledge, and actions of People of Color (The Literacy Futurisms Collective-in-the-Making, 2021) toward “…seeing and documenting our own collective beauty outside of the white-heteropatriarchal gaze” (Player et al., 2021, p. 3). Additionally, collectivism is action guided by the interdependence of the people (Brown, 2009). Certainly, collectivism is at odds with the often individualistic nature of classrooms, but learning environments that are grounded in WOC feminisms – dreaming of sustainable, just, and liberatory futures – must consider, attend to, and fight through and across difference. As an illustrative example of what could be possible when this shift is made, the Literacy Futurisms Collective-in-the-Making (2021) proclaimed that:


We refute notions of hyperindividualization, in that we cannot be severed from our ancestors, our families, or communities. We instead imagine hypercollectivity, placing emphasis on communities coming together in solidarity. We not only empathize with each other’s individual and community struggles, but we also uplift each other’s triumphs, inciting and shifting toward systemic love, systemic joy, systemic hope, and systemic humanity. The inclusion of hyper denotes a heightened level of awareness and intentionality to commune in intergenerational solidarity with people from varying backgrounds, thus generating a unique collective knowledge and wisdom.

(p. 431)



The hyperindividualistic nature of schooling is anti-familial and refuses the embodied ancestorial practices of Communities of Color which are so necessary for the everyday lifework of Students of Color. Classroom spaces that honor the ancestorial practices of Communities of Color could provide ample opportunities for co-constructing knowledge and collective forms of assessment. Even so, collectivity does not need to diminish autonomy; in fact, the two can co-exist (Bambara, 2015). Instead, within these learning spaces, the aim is to enact “…self-love in a collectivity…in a way that result[s] in an enhanced community” (Player, 2021, p. 236).

Collectivity, or enhanced community, must be foregrounded by solidarity among the people and across their different political struggles for justice. Solidarity requires a self-conscious interest, curiosity, and commitment to the active daily struggles for liberation and revolution among oppressed peoples (Collins, 2000; Joseph, 1988; Sweetman, 2013; Vergès, 2021; Wilson et al., 2022). Additionally, solidarity across struggles is guided by “humanist visions of community” (Collins, 2000, p. 11), consciousness-raising (Collins, 1998), and collective radical imagining and dreaming (Sweetman, 2013; The Literacy Futurisms Collective-in-the-Making, 2021). Liu and Shange (2018) offer the concept thick solidarity “…based on the radical belief in the inherent value of each other’s lives despite never being able to fully understand or fully share in the experience” (p. 190). Although political struggles vary and the work for ending the ways in which individual communities are oppressed presents a seemingly insurmountable task, the survival and liberation of one group is contingent upon the state of all oppressed peoples. As the Aboriginal Activists Group Queensland, 1970s cautioned, “If you have come to help me, you are wasting your time. But if you have come because your liberation is bound up with mine, then let us walk together” (Watson, 2004). In essence, being in solidarity with another is not about “saving” others or being an “ally.” Solidarity is having a clear understanding of the costs of liberation and political clarity (McKinney de Royston, 2020) around what freedom could look like for the oppressed and the oppressor (Freire, 1970). Undoubtedly, educators must be clear about what they are building a collective for and with whom (such as groups and/or social movements) they are in solidarity with because it paves the way for collective power (Sweetman, 2013).


Collective Intersectional Care

Humanizing and just classroom communities and learning environments are grounded in WOC feminisms and pave the way for collective intersectional care, or practices that fortify the knowledges, life pathways, full personhoods, and collective wellness of multiply-marginalized students and communities. Furthermore, according to Na et al. (2022), “carework is an orientation for living one’s life alongside and in the pursuit of nurturing others” (p. 84). What would it mean for teachers and students to engage in carework as a means to learning and liberation, or to see living alongside others and being responsible to and for one another as part of their lifework (e.g., Beauboeuf-Lafontant, 2002)? How could our classrooms and overall world be better as a result? Collective intersectional care is one way to repair the relational breakdowns that have happened and continue to happen in classrooms. Specifically, as described in previous sections and shown in Figure 20.2, collective intersectional care in classrooms consists of students being supported to articulate a language of self; students being encouraged to lean into the affective; teachers holding the lived realities of students; teachers recognizing intersectionality and affirming differences; and relationality, collectivity, and solidarity across different political struggles. The Care Collective (2020) believes that “Care is our individual and common ability to provide the political, social, material, and emotional conditions that allow the vast majority of people and living creatures on this planet to thrive – along with the planet itself” (p. 6). In other words, the work of educators must transcend classroom walls (Henry, 2005) and have real impact in the actual lives of the vast majority of Students of Color (Nyachae, 2021b) to the extent that they can do more than survive (Love, 2019). Thus, we must be concerned with the bodymindspirits of students and not just their academic success (Beauboeuf-Lafontant, 2002; Na et al., 2022). Equally important, we need to celebrate students (Brown, 2009) “…to create narratives of ‘awesomeness’ as coexisting with and offering theories of change to the intersections of racism and sexism” (Player, 2021, p. 220), etc.

[image: Collective intersectional care in a classroom is illustrated with various icons to depict the different components.]

Long Description for Figure 20.2
The elements included are as follows. Language of self, an icon shows a woman with a paint brush and palette. Leaning into the affective, an icon shows a heart with an arrow passing through the center. Holding lived realities, an icon two embracing hands. Intersectionality and difference, an icon shows a vector diagram with three intersecting circles.  Collectivity, solidarity across different political struggles, an icon shows several people connected via network. A diagram of the sun labeled W C C feminism is in the center. The illustration also includes an icon of a plant being watered using a water can.


Figure 20.2 Collective intersectional care.



Through our conceptualization of collective intersectional care, grounded in WOC feminisms, we make visible the often invisibilized gendered and feminized carework rendered by WOC which is so crucial to the healthy functioning of learning spaces (Na et al., 2022). Care, like mothering (Beauboeuf-Lafontant, 2002), is often seen as an individual responsibility instead of an institutional “investment or collective, communal care” (Na et al., 2022, p. 83). Nevertheless, in her conceptualization of a womanist experience of caring, Beauboeuf-Lafontant (2002) discussed how Black women teachers saw mothering or othermothering as a key aspect of caring and communal responsibility. Othermothers can be described as community members or educators who feel compelled to nurture the social, emotional, and spiritual development of any child or student they interact with due to a belief that cultivating the overall well-being of the community is a shared responsibility (Beauboeuf-Lafontant, 2002; Case, 1997; Collins, 2000). Similarly, collective intersectional care moves away from solely intraindiviual caring to an intergenerational approach to caring. In fact, Na et al. (2022) remind us that:


Much of how we practice carework has been passed down from our mothers, grandmothers, and other femmes in our lives. Carework is the art of retrieving, remembering, and maintaining the ways our ancestral communities have practiced care and to imagine those types of care into new forms or forms of care that do not yet exist.

(p. 91)



The caring practices of our elders, ancestors, and communities must be retrieved and used as the foundation upon which new forms of care that are responsive to shifting contexts and uncertain futures are created. Moreover, as communal practices demonstrate, carework is deeply relational and “…is not a singular act, nor is carework done in isolation” (Na et al., 2022). In order for carework to be effective, the longevity and sustainability of relationships must be prioritized. With that, educators should consider how they continue to care for students (and encourage students to continue to care for each other) once they are no longer a part of a shared classroom or learning space.

Without question, collective intersectional care is deeply political work that involves a “…mutual experience of pushing back, resisting, refusing the indignities of a system intent on apprehending the end of life” (Grande, 2015, p. xvi). For instance, the carework of othermothers is more than interpersonal, it is intentionally political and revolutionary in practice (Beauboeuf-Lafontant, 2002). Still, within the collective intersectional care framework, it is understood that carework is both gendered and raced, and how notions of teaching as an extension of mothering, for example, have been weaponized against women and the teaching profession overall. Na et al. (2022) agree when they write, “forwarding a political ethic of care both accounts for and critiques the varied ways in which power relations shape and influence who is often expected to provide care and who is deemed worthy of receiving care” (p. 84). In essence, while collective intersectional care is situated in WOC feminisms and the work of WOC, it is not solely the work Woman of Color educators. It is every educator’s job to “care with” (Tronto, 2013), ensuring that every child is deemed worthy of receiving care and actually receives the care they deserve.



Unresolved Questions and Future Directions for Equity-Centered Frameworks

In an effort to amplify WOC femininity, we look to excavate the softness, subtlety, and nearly unreadable aspects of femininity through which educational learning spaces can become spaces for marginalized groups who are often targeted and hypervisible yet disregarded. We question the intent in our wonderings around teaching and learning for whom and toward what (e.g., culturally relevant/responsive/sustaining pedagogies). Additionally, how are those ends nurtured and realized? Moreover, what are the affordances of the feminine? And, what makes engagements feminine, academic, and critical at the same time as opposed to just critical and academic? By discussing the affordances of bringing together equity-oriented frameworks and WOC feminisms, we complicate learning processes and uncover the nuances of pedagogies, classroom dynamics, and curriculum in sacred learning spaces. These frameworks (e.g., culturally relevant/responsive/sustaining pedagogy and ethnic studies) do not often highlight enough or advocate for the WOC feminisms at play although it can be argued that they would not be possible without the pioneering working of Feminists of Color or the efforts of women scholars of Color to build from various WOC feminisms. This erasure shows “…how epistemic practices culminate into the disappearing act of historically marginalized women of color” (Garcia-Rojas, 2017, p. 5) even within equity-centered frameworks. Situating our framework across the tensions and overlaps of these disciplines to conceptualize teaching and learning ethically rooted in collective care and liberation, we argue for a radical, expansive view of the work and learning of teachers with pedagogies that are inclusive of WOC feminisms, made possible by feminized ways of being and knowing: WOC pedagogues.

WOC feminisms offer another level of truth-telling and being that welcomes other intersectional identities and disrupts traditional ways of engagement in the classroom. To illustrate, some Feminists of Color, such as, Gloria Anzaldúa and Audre Lorde, named their queerness at the intersections of gender, race, ethnicity, and mother tongue. Whether as K-12 teachers or professors in higher education, WOC are socialized to make their feminized/feminist selves smaller. They must conform and maintain the status quo. But we inquire into the sweet and soft. In other words, what limitations do we place on the liberatory possibilities of teaching and learning when we refuse to lean into the feminine and WOC feminisms? We are not saying that the feminine and WOC feminisms are inherently sweet and soft in and of themselves. Indeed, we have seen many cases where Feminists of Color who take on patriarchal white supremacist ways of advancing themselves are able to thrive in feminist spaces while harming others. These ways of being do not align with WOC feminisms.

WOC feminism offer radical possibilities for combatting deficit notions of classrooms and learning environments and for reimagining humanizing learning spaces, including elevating the affective dimensions of cultivating loving and caring relationships. As we call for attending to WOC feminisms, we are not doing so simply for our individual onto-epistemologies to shift from the periphery to the center. We aim to transform the entire way classroom spaces and the work of teachers in them operate. We are here to question socialized scripts (Garcia-Rojas, 2017) of classroom management and even equity-oriented approaches to classrooms and pedagogy, moving beyond a focus on student achievement to ensure that we are not simply advancing “…a reproduction and reinforcement of straight lines” (Garcia-Rojas, 2017, p. 5).

We aim to make visible these dimensions of pedagogies that are subtle, soft, sweet, and powerful. It is a part of pedagogy and critical to the learning space. Moreover, these dimensions are essential to liberatory learning spaces yet often obscured by neoliberal, cisheteropatriarchal, and cognitive views of learning. Softness is powerful and crucial to learning as well as learning that is created by WOC feminist educators. Attending to WOC feminisms within learning spaces is crucial to eradicating all forms of oppression.


Concluding Thoughts

We draw from Lorde’s (1984) longstanding question for charting (k)new futurities within the contradictions of schooling contexts: “Am I altering your aura, your ideas, your dreams, or am I merely moving you to temporary and reactive action?” (p. 38). In essence, conversations about building positive learning environments must consider the social, political, affective, relational, and cultural dimensions of teaching practices as well as the disciplinary, institutional, and policy contexts of schools that reshape them. WOC feminist practices are essential for building more collective-oriented and radically loving learning spaces across these multilayered power dynamics, a framework and approach that is needed yet not wanted, benefited from yet violently diminished within schooling and societal spaces preserving dominant normativity. Nonetheless, WOC feminisms and pedagogies of collective intersectional care have always existed within and outside the confines of institutions.

In a 2021 tweet, Nyachae poignantly posed a critical question to practicing teachers: “Are students psychologically safe in your classroom or do they have to go through the obstacle course of your mind games (insensitive sarcasm, passive-aggressiveness) BEFORE they can learn?” (Nyachae, 2021b). WOC feminisms assisted us in (un)learning through and with differently nuanced and complicated lived experiences on intrapersonal, interpersonal, and institutional scales of social reproduction and transformation. Thus, we wonder what learning spaces are missing when collective intersectional care is ignored? In essence, what are the possible consequences of solely focusing on individualized constructs of building positive learning environments at the expense of cultivating multiple knowledges, pathways, and ways of being for a more just world?
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Mathematics education has undergone multiple reforms in the U.S. (e.g., Common Core State Standards [CCSS] in 2010) and internationally (e.g., England in 1998 and 2014; Ghana in 2007 and 2019) in recent decades. The main objective of these reforms has been to ensure K-12 students complete school with robust mathematical knowledge. Although reform efforts target improving mathematics knowledge for all students, many have noted hostility in mathematics spaces, for women, and Black, Indigenous and People of Color (BIPOC; Joseph et al., 2017), leading many people of color to experience mathematics learning in racialized and gendered ways. Thus, any discussion about mathematics education must consider our racialized and gendered educational landscape. Teachers have a powerful influence on the nature and quality of learning, thus understanding their work is integral to any conversation about mathematics learning.

To develop this chapter, I considered the foci and exclusions of prior handbook chapters. By focusing on research after 2010, I hope to capture work excluded from the 2016 handbook chapter along with current trends. In addition, 2010 marked the rollout of the CCSS. Despite the multi-state opposition, CCSS is considered the most ambitious attempt to institutionalize standards to guide K-12 students’ learning (Williams, 2021). CCSS prompted new research emphases and the reframing of existing ones. Thus, bookending this review between the launch of CCSS and the present allows for an in-depth discussion of new research emphases and how older perspectives have been reframed within mathematics education and educational psychology.

Educational psychology focuses on the study of human learning. Improving learning involves both understanding and enhancing how students learn, which incorporates the study of teaching. As Gage (2009) proposed, progress in our understanding of learning strongly depends on effective teaching. Accordingly, I focus on what we know about improving mathematics learning, and the factors that support high-quality teaching published by educational psychologists, supplemented, and in some cases contrasted, by mathematics education researchers. In what follows, I discuss research on the processes (e.g., self-regulation) and constructs (e.g., emotions) considered most influential on mathematics teaching and learning. By integrating mathematics education research, I aim to show the benefits of connecting research across both fields, illuminate where there is a density of understanding, and identify gaps in knowledge (e.g., critical perspectives on mathematics learning). I will discuss potential pathways for interdisciplinary work (which has become more common in recent years; Star & Rittle-Johnson, 2016) encouraging more inclusive, strengths-based research perspectives to promote ambitious teaching (cf. Lampert et al., 2013) and learning outcomes.

Contextualizing Mathematics Learning

One of the six guiding Principles of the National Council of Teachers of Mathematics [NCTM]12000 () is learning: Students must learn mathematics with understanding, actively building new knowledge from experience and prior knowledge. Within mathematics education, learning involves building schemas, or neural networks of mathematical concepts that facilitate effective application of procedures (procedural fluency), and the ability to foreground relevant mathematical ideas needed for problem-solving (strategic competence; Hiebert & Grouws, 2007; Von Glasersfeld, 1995). These ideas develop through personal experiences, and learners determine their level of validity through reasoning and sense-making (NCTM, 2014). Thus, being proficient in mathematics is more than knowing a range of mathematical ideas; it involves knowing how to relate and organize ideas, as well as why and how to use them when solving problems. Developing expertise is challenging because of this integration of knowledge and skills, which needs to be deployed differently depending on the problem. Thus, conceptual understanding is central to learning mathematics and undergirds NRC’s (2001) conceptualization of mathematical proficiency. Mathematical proficiency includes five interwoven and interdependent strands including conceptual understanding, procedural fluency (knowing when and how to use procedures accurately and efficiently), strategic competence (ability to devise and deploy appropriate strategies), adaptive reasoning (using logical thought, reflection and justification to build understanding), and productive disposition (seeing mathematics as sensible, useful, and doable).

On the other hand, educational psychologists are interested in understanding the general processes that drive learning. Unlike mathematics educators who see mathematics as the starting point, psychologists consider mathematics as a fruitful context to figure out how learning works (Obersteiner et al., 2018). Yet, both perspectives hold the view that learning occurs when experiences result in changes in knowledge and behavior (Woolfolk, 2019). A key point to acknowledge here is that for decades, research in both fields did not acknowledge that the “starting points” and “experiences” of students were race- and context-relevant. Thus, I attempt to integrate the ways social structures influence mathematics teaching and learning into the discussion.

Educational psychology research has focused on defining and measuring psychological constructs and understanding their role in supporting, thwarting, or developing mathematical proficiency. Students’ struggles in developing proficiency are thought to be in part a byproduct of their traditional math-related beliefs (see NCTM, 2014 for a list of math-related beliefs). Traditional beliefs make it challenging for students to effectively apply structure, build connections across mathematical concepts (Richland et al., 2012), or persist through problem-solving (Boaler, 2016). Subsequently, these beliefs can lead to lower achievement, and may impair teaching quality (Cross Francis, 2015; NCTM, 2014).

Although these findings about students’ beliefs are often stated generally, critical theorists and researchers (e.g., Gray et al., 2018; Martin, 2007) have argued that the connection of beliefs to students’ diminished mathematical thinking disproportionately impacts students of color. They challenge the notion that unproductive mathematical beliefs are a significant factor in how students of color perform mathematically, arguing instead that observed gaps in achievement and proficiency between students of color and White students are manifestations of low expectations and constrained teaching of students of color. These perspectives reflect the elevation of White norms of behavior and achievement as the standard. This tends to be most visible in the labeling of students of color as deficient [sometimes disguised in racially coded language and colorblindness] while the underachievement of White students when compared to Asian students is not pathologized (Battey & Leyva, 2016). Evaluations of beliefs rest on definitions of mathematics and mathematical expertise, which are often positioned as race and gender-neutral, and do not acknowledge mathematics as a racialized space (Battey & Leyva, 2016). In this regard, I draw attention to how mathematics-related research attends to the voices and experiences of students and teachers from marginalized backgrounds, although often doing so in ways that amplify their marginalization.

Critiques of Existing Framings of Mathematics Learning

Two challenges are presented to existing conceptualizations of mathematics and mathematics learning. The first is argued by Gutiérrez (2002, 2017), who advocated for a rethinking of the relationship between humans, mathematics, and the planet. She questioned whether classical mathematics, which she referred to as a “dominant” mathematics, should remain central. Moreover, whether “dominant” mathematics is sufficient to advance students’ sociopolitical consciousness (cf. Gutstein, 2006) and mathematical proficiencies, and whether it can adequately respond to broader societal and global issues (e.g., climate change). Gutiérrez (2002) argued for a reconceptualization of what counts as mathematics, and who and what counts as competent.

The second challenge addresses how learning and achievement are framed. Despite research that shows students’ mathematical challenges more often result from instructional deficiencies than student deficiencies, the positioning of students of color as low mathematical achievers situates the problem in the students, their communities, and cultures. Instead, researchers (e.g., Martin, 2007; McGee & Martin, 2011) have questioned the education community’s (and society’s) unwillingness to challenge the ways institutions, including schools, are designed to benefit and uplift White students (and by extension whiteness). They consider the current framings of mathematical expertise and underachievement that center White students as superior as reflective of the explicit and implicit enactment of colorblindness as a racial ideology that justifies inaction. For example, it positions disparate achievement as “gaps” students of color need to shrink instead of opportunity deficits produced by persistent institutional and societal inequities (Battey & Leyva, 2016). A full discussion of these perspectives is beyond the scope of this chapter but as a significant corpus of current research in educational psychology is situated in more dominant (classical) views of mathematics and race-neutral conceptions of learning, it is prudent to acknowledge these are not universally accepted perspectives. Therefore, it is important to problematize and attend to how we define constructs (e.g., mathematical knowledge/thinking, beliefs, grit) and the ways these constructs are investigated in classrooms that are not race-, gender- or sexuality-neutral.



Developing Mathematical Knowledge

Benefits of Developing Conceptual and Procedural Knowledge

Conceptual knowledge is one’s mental representation, or schema, of the principles that underlay a particular idea or domain. Procedural knowledge is the ability to deploy sequences of actions that result in solving problems (Baroody et al., 2007; Rittle-Johnson & Schneider, 2015). Relatedly, conceptual instruction focuses on domain principles, and procedural instruction focuses on deploying algorithms (Rittle-Johnson et al., 2016). The academic benefits of conceptual mathematics instruction have been highly valued and promoted for decades (NCTM, 2014; Steffe & Gale, 1995). Procedural knowledge is often devalued despite ample evidence indicating that strategic diversity, for which procedural knowledge is important, is related to higher mathematical achievement (Clements et al., 2020). Some researchers (e.g., Kirschner et al., 2006) have advocated combining procedural and conceptual instruction as the optimal approach for students’ mathematical development. However, it appears that the order of type of instruction matters. This was evident in studies where students were allowed to explore concepts (enhancing conceptual knowledge) before receiving direct instruction (building procedural knowledge) on the concepts revealing that instruction was more effective in these cases (Schwartz et al., 2011, Rittle-Johnson et al., 2016). Researchers observed that students who engaged in learning in this way (i.e., guided exploration followed by direct instruction), were able to use the conceptual knowledge learned to solve new problems weeks later – a demonstration of knowledge transfer. In reverse order – explicit instruction prior to exploration – students tended to focus on the surface features of specific tasks at the expense of deeper inquiry. This order of instruction was found to be less effective in helping students develop an understanding of the deep structure of mathematics (Kapur, 2010; Schwartz et al., 2011).

This finding aligns closely with research in mathematics education that supports constructivist approaches to learning and confirms the importance of both procedural fluency and conceptual understanding (e.g., NRC, 2001). However, some researchers (e.g., Kirschner et al., 2006) pointed out that minimally guided instructional formats (e.g., open exploration) are incompatible with existing theories of human cognitive structure. They argued that constructivist-based approaches to learning place a significant cognitive load on working memory such that learning is impaired (Sweller, 2004). In particular, they argued that cognitive load renders working memory incapable of contributing knowledge to long-term memory. However, Schwartz et al. (2011) provided evidence of the positive effects of combining inquiry-based instructional approaches with direct, but conceptual instruction. More recent studies (e.g., Rittle-Johnson et al., 2016) highlighted the value of building conceptual understanding [e.g., use of cognitively demanding tasks (Tekkumru-Kisa et al., 2020)], but do not negate the value of developing procedural fluency (see NRC, 2001).

Further research is needed to determine the optimal conditions for procedural instruction. They prompt questions such as: Is there a threshold of conceptual understanding needed for procedural knowledge to meaningfully contribute to learning? In what ways can a combination of conceptual and procedural instruction be optimized to support problem-solving? Do optimal levels of procedural instruction differ for different groups of students (e.g., students with learning disabilities)? Does the timing of the type of instruction matter? Are explicit forms of procedural instruction advantageous over unsupported discovery (Klahr & Nigam, 2004) or guided discovery (Tuovinen & Sweller, 1999)?


Supporting Mathematical Knowledge Development

Mathematical Tasks

Researchers have explored approaches to developing complementary aspects of mathematics knowledge (procedural and conceptual) including the use of tasks with multiple solutions (e.g., Rittle-Johnson & Star, 2009), inventing with contrasting cases (Schwartz et al., 2011), worked examples (e.g., Kalyuga et al., 2001), interleaving problems (Rohrer et al., 2020), the use of informal solutions (e.g., Johanning, 2004), and diagrams (distinct from pictures; Chu et al., 2017). These task types required students to examine contrasting examples, closely decipher the steps of a worked solution or compare and contrast alternate solutions to problems. Doing this required some level of discernment to identify and distinguish between what is different or similar, what is unique and what is useful. Results showed that engaging in these tasks supported familiarity with disciplinary ideas and supported knowledge of mathematical structure.

Rittle-Johnson et al. (2012) found that supporting learners as they worked on algebra tasks with multiple solutions increased flexibility with procedures and problem-solving. Moreover, when learners drew on prior knowledge, their conceptual knowledge improved. Exploring alternative versions of problems and/or solutions was beneficial to students with both low and high prior knowledge. Große (2014) extended these results and found that using multiple solutions was particularly effective in supporting learning when presented as worked examples or as problem pairs – an alternative to students independently solving all problems. Worked examples are thought to reduce learners’ cognitive load by minimizing the working memory demands, thus expanding the attentional capacity to focus on reasoning. Their use has been shown to increase students’ procedural and conceptual performance but mainly for students with less conceptual expertise (Booth et al., 2015).

How tasks are sequenced tends to impact learning. Rohrer et al. (2020) found that students who engaged in interleaved practice – solving sequences of problems where no two consecutive tasks required the same strategy – performed significantly better mathematically than those who did not. Additionally, researchers (e.g., Gros et al., 2020) have observed differences in students’ success with numeric and word problem-solving. Students may struggle with word problem-solving due to semantic constraints, specifically incongruence between the students’ knowledge of the world (world semantics), their mathematics knowledge (math semantics), and algorithms. Thus, Gros et al. (2020) suggest that problem-solving instruction should support learners in semantic recoding (reinterpreting the details of the problem to align with an appropriate algorithm) to better align the three components. An emerging area of research is investigating mathematics learning situated within play spaces, digital (e.g., videogames) and otherwise. Results show the ways engaging in different forms of play support mathematical sensemaking (Wisittanawat & Gresalfi, 2021), and productive attitudes toward failure (Williams-Pierce & Thevenow-Harrison, 2021). These studies show how alternative task designs that integrate youth culture can stimulate interest for students who are inclined to disengage from mathematics.


Representations

Diagrams tend to reduce the cognitive load on working memory and attention by shifting some of the cognitive processing to perceptual processing (Lee et al., 2007). They support the creation of a visible problem representation that enhances information access (representing abstract concepts in a concrete and transparent manner) and knowledge access (allows for the activation of knowledge of operations and quantitative relations) that facilitate problem-solving (Chu et al., 2017; Koedinger & Nathan, 2004). These findings align with strongly supported mathematics education approaches with respect to tasks (Hiebert et al., 1997) and representations as supports for learning. However, although they are advocated by researchers, many of these ideas are not common practice in U.S. classrooms. In particular, students more commonly engage in blocked practice than interleaved practice, and the use of worked examples is more typical in Asian classrooms than U.S. ones (Booth et al., 2017). These studies provide insight into the cognitive (namely working memory) and psychological processes (discussed in the next section) that support learning yet their uptake into mainstream instructional practices tends to lag.

Future research should explore the content of students’ understanding and how their mathematical thinking develops through engagement with tasks and representations. Without this information, we are limited in the ways we can transform these results into instructional strategies to support learning. This highlights the potential positive impact of combined research teams of psychologists and mathematics educators who can collaborate to provide comprehensive solutions about optimal approaches to instruction that integrate representations and task design.




Psychological Processes and Constructs that Support Mathematics Learning

Self-regulation (SR)

Self-regulation is a multidimensional construct that describes the ability to exercise control over one’s thoughts, emotions, and actions (Blair & Raver, 2015). Self-regulated learning (SRL) is the application of metacognition and self-regulation through a cyclical process of planning (to engage with a task), monitoring (ongoing engagement), and reflection (on the outcome; Zimmerman, 2002; see Green et al., 2024). SRL is optimal and most visible in mathematics during problem-solving, through sustained engagement in a task, finding fruitful approaches to completing the task, and developing new ways of solving novel problems (Bishara, 2016). Several factors influence SRL that are task-related, person-related, or school-related (Harding et al., 2019). However, metacognitive monitoring (keeping track of one’s thought processes), essential for driving control processes, has been strongly connected to mathematical performance. I focus on this aspect of SRL in this section.

Researchers (e.g., Bol et al., 2010; Rutherford, 2017) have become increasingly interested in the level of accuracy intrinsic in metacognitive monitoring– referred to as calibration – and its association with mathematical performance. In general, high-achieving students have better calibration than lower achieving students. Thus, low-achieving students are at a disadvantage because they lack the ability to identify inaccuracies in their solutions, thereby reducing the likelihood they will effectively address errors (Dunning et al., 2003; Rutherford, 2017).

Relations between accurate calibration and math achievement have been found in elementary students (Rinne & Mazzocco, 2014) and middle/high school students (Bol et al., 2010). However, calibration tends to be challenging for younger students as it requires a level of self-awareness that is still developing in young children (García et al., 2016). In their study, García et al. had fifth- and sixth-grade students solve math problems of a difficulty level at which 30-35 percent of students solved the problem accurately. Confirming prior results (e.g., Bol et al., 2010), lower achievers in this study showed greater overconfidence relative to higher achievers. García et al. (2016) concluded that upper elementary students’ metacognitive skills were generally not developed enough for them to effectively monitor the solution processes and evaluate their effectiveness.

Because of its importance for effective problem-solving, researchers have investigated the effectiveness of interventions designed to strengthen SRL, including targeting calibration accuracy. These results have been mixed (Dignath & Büttner, 2018; Hacker & Bol, 2019). Interventions that rely on feedback and practice only, appear to be insufficient to improve accuracy. However, active support with the planning, monitoring, and reflecting aspects of SRL (DiGiacomo & Chen, 2016), and the use of detailed rubrics (criteria of organization, analysis, etc.) to guide predictions and postdictions improved accuracy, with greater accuracy observed for higher-achieving students (Hawthorne et al., 2017). Notably, strategies employed to improve metacognitive monitoring in many cases also enhanced mathematical performance.

Instructional implications are grounded in the finding that calibration can be taught (DiGiacomo & Chen, 2016). Strong connections can be drawn between SRL strategies that support mathematics learning and work on mathematics problem-solving. These include Pòlya’s (1957) Problem-Solving Cycle (PSC), investigations on the attributes of the problem solver (e.g., Lester, 1994), and more recent iterations of the PSC such as Carlson and Bloom’s (2005) Multidimensional Problem-Solving Network. While these steps involve metacognitive activities, they are distinct from psychological approaches as they are saturated in “content-related process rather than general heuristics alone” (p. 47). As such, intentionally integrating empirically based SRL strategies with content-related, problem-solving processes can amplify mathematical learning, especially for students who struggle the most.


Grit

Grit is the “trait-level perseverance and passion for long-term goals” (Duckworth et al., 2007, p. 1087) and comprises two components, perseverance of effort (PE) and consistency of interests (CI). Although both components of grit have significantly explained the variance in mathematical outcomes (Al-Mutawah & Fateel, 2018), findings are inconsistent with respect to the predictive power of each component. With respect to grit as a construct, Usher et al. (2019) found that achievement was weakly correlated or unrelated to grit and suggested that targeting self-efficacy over grit would bode better for mathematical outcomes. However, with respect to the components of grit, perseverance of effort (PE) has been more predictive of academic performance in general (Credè et al., 2017), and mathematical outcomes specifically (e.g., Morell et al., 2020). Consistency of interest (CI) tends to be a weaker predictor (Lam & Zhou, 2019), but only in some studies. Given CI’s relatively weak predictive power, some researchers (e.g., Ponnock et al., 2020) recommend caution when using total grit scores to determine associations with academic achievement.

Despite its popular appeal, staunch critiques have been levelled against the integration of grit into school discourse (e.g., Golden, 2017; Love, 2019). Ascribing mathematics achievement to grit risks obscuring the ways in which race, class, and culture impact students’ access to high-quality instruction. Thus, this discourse is relevant to mathematics education through an acknowledgment that knowledge, power, and identity are interwoven, and that mathematics, and mathematics learning, are not apolitical (Martin, 2015). Golden argued that the adoption of grit into mainstream school discourse (e.g., students need to be grittier) comes from the problematic notion that students of color need fixing, that they require “discipline, culture” (Golden, 2017, p. 347). This flawed logic situates the problem within the students themselves and not within societal structures that oppress students of color. Further, Love (2019) challenged the very notion that students of color are not gritty. In particular, she points out that Black students must regularly exercise grit in order to survive the deleterious effects of slavery in the form of Anti-Black racism and economic and social marginalization. Thus, to not acknowledge and act on this fact “is not only trivial but deeply hurtful” (Love, 2019, p. 2). Some (e.g., Love, 2019) consider grit a racially coded buzzword, meaning that while grit is articulated as race-neutral, it masks racial acrimony. Thus, these researchers problematize the notion of grit itself, noting that it is rooted in deficit assumptions about students and may function to perpetuate the race-based stereotypes that undermine learning for students of color.


Self-Efficacy

Self-efficacy refers to an individual’s belief in their ability to enact behaviors that will result in successful completion of a task or outcome (Bandura, 1997). Research (e.g., Usher et al., 2019) confirms an association between self-efficacy and mathematics achievement. In fact, Kalaycioglu (2015) reported that of six countries (England, Greece, Hong Kong, the Netherlands, Turkey, and the USA) drawn from PISA 2012, the most important predictor of mathematics achievement was math self-efficacy.

In addition to sex, SES and race/ethnicity are also associated with mathematical self-efficacy and achievement. The relation between SES and math achievement appears to be mediated by students’ self-efficacy such that low SES students who had high efficacy achieved higher grades in mathematics relative to low SES students with low efficacy (Wiederkehr et al., 2015). With respect to race-ethnicity, researchers have also found that race/ethnicity matching between teachers and students (i.e., students taught by teachers of the same race/ethnicity) yielded positive student outcomes (Battey et al., 2018). However, Jung (2020) found that without considering urbanicity, there was no evidence of associations among race/ethnicity matching, math achievement scores and self-efficacy. They observed positive associations across these variables with Black and Asian students in suburban schools. Within suburban areas, the influence of the positive matching effect canceled the discrepancy in math achievement between Black and White students and increased math scores of Asian students. Conversely, in rural areas, these variables were negatively associated for Asian students.

Self-efficacy is also an indicator of engagement. Miller et al. (2021) examined students’ levels of cognitive, emotional, and social engagement and their relations with math self-efficacy. Consistent with other research (e.g., Martin & Rimm-Kaufman, 2015), stronger math self-efficacy beliefs were associated with higher engagement, such that students with stronger math efficacy were significantly more likely to have profiles that were ‘moderately-to-highly engaged’ than ‘minimally engaged’ profiles. These findings extend existing work (e.g., Granziera & Perera, 2019) by demonstrating that students’ efficacy beliefs may be a key mobilizer for attentional and affective resources that underlie cognitive and emotional engagement.

Recent results align with and deviate from prior research, specifically with respect to the sources of mathematics self-efficacy. In contrast to Bandura’s notion that mastery experience was the most influential source of self-efficacy, Lau et al. (2018) found that social persuasion accounted for the greatest portion of the variance in elementary students’ mathematics self-efficacy. Mastery and vicarious experiences both accounted for equal amounts of the variance while psychological states accounted for the least. The results were the same across gender and grade level, however, self-efficacy did increase with grade level. Given the problem-solving orientation of mathematics, researchers suggested that students receiving feedback and support on their math activity from teachers, peers, and/or parents can play an important role in developing self-efficacy. Further, Falco and Summers (2021) asserted that social persuasion is not a single construct for middle school students; rather, peers, teachers and parents seemed to have distinct and unique influence on middle schoolers’ mathematics self-efficacy. These results highlight the importance of the source and the content of the persuasive message in developing math self-efficacy, and more broadly STEM self-efficacy. This would indicate that peers, teachers, and parents should be proactive and direct with positive comments related to the students’ mathematics ability, trajectory of courses, and careers related to math.


Emotions

Emotions are defined as “socially constructed, personally enacted ways of being that emerge from conscious and/or unconscious judgments regarding perceived successes at attaining goals or maintaining standards or beliefs during transactions as part of social-historical contexts” (Schutz et al., 2006, p. 344). Anxiety, enjoyment, boredom (and less commonly, pride) are the most explored emotions in relation to mathematics learning and achievement (Ahmed et al., 2013); anxiety is perhaps the most prominent (Beilock & Maloney, 2015; Justicia-Galiano et al., 2017; Ramirez et al., 2018).

Math Anxiety

Math anxiety (MA) has received significant attention from researchers because of its capacity to impede cognitive processes (e.g., decreased efficiency of working memory), considered essential for mathematical thinking. Building on two early meta-analytic studies by Hembree (1990) and Ma (1999), recent research (e.g., Wang 2020; Wang et al., 2015) concurs that MA negatively impacts math achievement, there is heterogeneity in the development of MA, and middle school is a critical developmental period for MA. Ramirez et al. (2018) provide a detailed overview of the math anxiety research; thus, I will only summarize key insights.

Wang et al. (2015) observed an inverted-U relation between MA and math performance in adolescents who were intrinsically motivated in math, and a negative linear relationship for those less motivated, specifically with respect to number combination tasks. They concluded that moderate levels of math anxiety may be beneficial for intrinsically motivated students. MA may not impair math performance across all math concepts, and decreasing MA may not be beneficial to all students. Antecedents of math anxiety include personal and environmental factors such as age, gender, and social influences. While young children can experience math anxiety (Haase et al., 2012), it seems to develop with age and appears at higher levels in girls (Dowker et al., 2012).

With respect to social influences, researchers (Maloney et al., 2015) have found that frequent help from math-anxious parents leads to increased MA in children and decreased math performance when the parents assisted with homework. Researchers suggested that through homework help, these highly anxious parents may inadvertently communicate their dislike, frustration, and perhaps confusion with math to their children. Beyond social influences, Maloney et al. examined influences on the development of MA, revealing that cognitive challenges indirectly engender MA. In particular, Maloney et al. (2011) found that individuals with less precise representations of number (referred to as numerical distance effect) had higher MA than individuals with more precision (cf. Ferguson et al., 2015). Drawing on the prior findings, they concluded it is likely high levels of MA develop because of early challenges with counting, number representation, and spatial ability (foundational math skills), which leads to struggles, thereby engendering anxiety. Persistent struggles led to avoiding math engagement [e.g., taking less math classes (Ashcraft & Kirk, 2001); avoidance of informal math activities shown to improve math ability] which perpetuated low performance and heightened anxiety. The findings align with those of Ching et al. (2020), who found that MA resulted from poor mathematical competence. Importantly, their research did not support the reverse relationship.

Relatedly, interventions to address MA include employing an innovative, expressive writing technique; allowing for open expression of feelings about the impending math activity (Park et al., 2014); the use of brain imaging (fMRI) to support reappraisal (Lyons & Beilock, 2012); breathing techniques done prior to and during math activities (Brunyé et al., 2013); incorporating math-talk and simple numeric and spatial reasoning activities (e.g., puzzles) into children’s home lives (Whitenack et al., 2015); scaffolding parental support for homework (Berkowitz et al., 2015); and, student-centered framing of content in pre-service teachers’ math methods courses (AMTE, 2017). However, caution is warranted in employing these interventions. Conflicting results have been found for adults and K-12 students with respect to expressive writing (Mesghina & Richland, 2020), where 10–12-year-old students who engaged in expressive writing showed greater anxiety and lower learning gains than those in the control group.


Emotions Beyond Anxiety

Beyond anxiety, other emotions influence math achievement (Linnenbrink, 2006; Pekrun et al., 2017). However, how they influence achievement remains unknown (Putwain et al., 2020). Enjoyment, boredom, and anxiety, when examined in isolation, predict achievement in accordance with valence (Tze et al., 2016). Enjoyment has positively predicted math end-of-year grades and test scores, and showed reciprocal longitudinal effects where achievement positively predicted positive emotions (including pride; Pekrun et al., 2017). Further, positive emotions (i.e., enjoyment and pride) have been associated with changes in self-regulatory strategies and achievement, to the extent that researchers (e.g., Ahmed et al., 2013) question if ability and motivation without enjoyment would be sufficient to sustain mathematical success.

On the other hand, boredom, a negative deactivating emotion, hinders the effective use of cognitive resources with reduced task attention, thus minimizing opportunities to achieve (Pekrun & Perry, 2014). With respect to negative emotions collectively (e.g., anger, anxiety, boredom), Pekrun et al. (2017) found that they negatively predicted adolescents’ mathematical achievement. Reciprocally, achievement also negatively predicted these emotions. When enjoyment, boredom, and anxiety were examined alongside other emotions (such as pride, surprise, confusion), they sometimes functioned differently in relation to math achievement across grade levels. Among elementary students, neither enjoyment, boredom nor anxiety were significantly related to math achievement (Muis et al., 2015).

Consideration of the context (e.g., during problem-solving; mathematics competitions) in which these emotions are experienced also yielded interesting findings with respect to the type of emotion and the outcome. Tornare et al. (2015) found that middle graders reported less joy and contentment after problem-solving but there was no significant impact on pride, worry, shame or hopelessness. Emotions were influenced by students’ feelings of difficulty (increased hopelessness and decreased joy and contentment), and success (increased pride and joy and decreased shame) related to problem-solving. During work on complex tasks, for example, novel problem-solving tasks, emotions such as surprise, curiosity, and confusion are likely to be experienced (Graesser et al., 2010). Confusion was often the most prominent emotion for elementary students (Di Leo et al., 2019; Munzar et al., 2021). These emotions, referred to as epistemic emotions, are learners’ emotions related to knowledge and knowing (Pekrun et al., 2017). In particular, through each step of mathematics problem-solving, there is high likelihood that students may experience cognitive incongruity, whether through a disconnect between prior knowledge and task demands or the unexpected outcome from use of a strategy (Muis et al., 2015). This confusion is considered a natural and important aspect of the learning process, and an aspect of the productive struggle described in the mathematics education literature (Warshauer, 2015). In this regard, confusion appears to be beneficial for problem-solving when the learner is motivated by the need to reduce the confusion (D’Mello et al., 2010).

Interestingly, Muis et al. (2015) observed differences in the ways elementary students responded to confusion in comparison to older students and adults; elementary students were less able to resolve confusion during problem-solving. Thus, contrary to results from research with older samples (e.g., D’Mello et al., 2014), when confusion occurred, elementary students did not increase their use of metacognitive or deep cognitive strategies. Instead, students reduced cognitive strategies after a few unresolved attempts, demonstrating responses similar to those of boredom or frustration. With this insight, it is critical that elementary teachers appropriately identify and support students within their zone of proximal development. Teachers should be proactive in scaffolding elementary students’ productive struggle when problem-solving, more than is needed for older students, given their underdeveloped ability to resolve confusion.

To mitigate the unfavorable effects of negative emotions related to math activity, researchers have explored different approaches. One approach that has shown promise is the use of cognitive-emotion strategy training (CEST). Di Leo and Muis (2020) developed a cognitive-emotional strategy training intervention designed to teach elementary students how to regulate (via emotion regulation strategies) and resolve (via cognitive and metacognitive strategies) confusion during complex mathematics problem-solving. Students scored higher on the task, applied more cognitive and metacognitive strategies, and were better able to regulate and resolve the confusion than students who did not engage in the intervention. Academic buoyancy (the ability to respond adaptively to typical, everyday academic challenges or setbacks) has also been shown to influence achievement. Putwain et al. (2020) found that test performance was optimized when anxiety was low, and buoyancy was high. Supporting teachers to integrate these strategies into their practices would bode well for optimizing students’ mathematical learning.



Mathematics Learning within the Larger Socio-historical Context

For years, scholars tried to foreground the social factors that undergird inequitable standards for marginalized students. More recently2, critical scholars have pushed for the psychological community to use a broader socio-historical lens in their investigations to consider not only student level, but also context-based explanations for empirical results (see Educational Psychologist Vol 53, Issue 2, 2018 – Special Issue on Race, Ethnicity and Motivation). In this section, I summarize the research findings describing the role of social factors in students’ mathematical learning, acknowledging that they are not necessarily grounded in the broader social context.

Race and Identity

Race and identity are key constructs that influence students’ associations with school with respect to feelings of belongingness (Gray et al., 2018), intentions to persist (Cross Francis et al., 2019), and academic achievement (Martin, 2009). Considerations of race and identity are critical as particular groups of people, specifically people of color – those who self-identify as BIPOC – have been grossly underserved and marginalized in the education system (Gray et al., 2018). Situating their work within an ecological and competence motivation framework, Gray et al. (2018) argue that feelings of belongingness to school are central to engaging in behavior that foregrounds “… effectiveness, ability, sufficiency, or success” (Elliot et al., 2017, p. 3). This parallels the literature that describes girls’, and students of colors’ higher rates of dissociation with math and science as early as elementary school, and the ways disconnection from STEM-related spaces negatively impacts achievement, their academic and discipline-specific identity, and intentions to pursue careers in math and science (Buck et al., 2020; Cross Francis et al., 2019).

Contributing factors to this dissociation include invalidating messages from authority figures (e.g., teachers, administrators, parents) and the wider society about who is a mathematician; whether they fit, and whose participation is legitimate in mathematical spaces (Cobb et al., 2009); and the strength of the opportunity structure (interpersonal, instructional, and institutional) available and accessible to students of color (Gray et al., 2018). Louie (2017) connotes this as the culture of exclusion referring to the restrictive and hierarchical culture that tends to “limit students’ access to rich and meaningful mathematics learning experiences and further limits many students’ opportunities to develop identities as mathematically capable learners and thinkers” (p. 489). Unlike other subjects, mathematical ability tends to be a “proxy for intelligence” (p. 49, Clark et al., 2009) which justifies the stratification of students on a continuum from mathematically gifted to slow. These ability framings tend to align with other social categories thereby maintaining racial, gender, and economic hierarchies (Martin, 2009), positioning particular students (i.e., White and Asian-American males) as mathematically competent (Louie, 2016).

Mathematics education spaces, through the curriculum and modes of instruction, tend to be normed around Whiteness, centralizing a Eurocratic culture (Gutiérrez, 2013), which renders the history and culture of people of color invisible, and devalues the knowledge students bring to the classroom [cf. funds of knowledge, asset-based pedagogy (see Lopez, 2024; Moll et al., 1992; Williams et al., 2020)]. This colorblind approach not only perpetuates educational disparities but discourages participation of BIPOC students because these spaces are not structured to include ways of thinking and doing that resemble the value system of the communities and cultures of BIPOC students (Goffney & Gutiérrez, 2018). It also masks the underlying social hierarchies that tend to designate students of color as less mathematically competent and defines teachers’ expectations [Black teachers hold higher expectations for Black students (Gersheshon et al., 2016)], teacher–student interactions, and focus [White teachers tend to have a negative focus on the behavior, ability, student contributions, and emotional expectations (Battey et al., 2018)]. Thus, teacher–student engagement, both directly (i.e., relational interactions) and indirectly (i.e., teacher expectations) tends to negatively affect students’ mathematical achievement (Battey et al., 2018).

Scholars in mathematics education have been proactive in attempts to strengthen the instructional opportunity structures for Black and Latinx students through teaching mathematics for social justice (TMSJ; Gutstein, 2006) and culturally sustaining pedagogy (Anhalt et al., 2018; and as articulated in Paris, 2012). Because of the pronounced inequities in mathematics education, which is typically viewed as being gendered and/or racialized, individuals who lie at the intersection of these marginalized identities are often overlooked. Efforts to address these inequities often focus on a single identity – either race or gender – thereby disregarding the interactions of multiple marginalized identities, for example, Black girls or Latinx boys. This double disadvantage [also referred to as having double jeopardy status (Lokhande & Müller, 2019)] requires them to carry the burden of stereotypes of “lagging behind White peers in key mathematical skills”, and “boys are naturally better at math” (Inzlicht & Ben-Zeev, 2000) – fairly stable master narratives. The narratives about students of color often shape how they see themselves and define their mathematical capabilities.

Based on the historic and continued marginalizing experiences of BIPOC students in mathematics education, mathematics educators and researchers (e.g., Louie, 2017; Martin, 2009) and educational psychologists (e.g., Gray et al., 2018) have challenged the fields to rethink prominent narratives grounded in deficit beliefs about race and ethnicity and called for an integration of race-based frameworks and research methodologies. For example, Martin (2009) has push for a Black Liberation Mathematics Education which holds as axiomatic that black children are brilliant. Embedded in the mathematical conceptualization of an axiom, “black students are brilliant” is a given fact, to be used as the starting point for thought, policies, and any engagement with black students (Leonard & Martin, 2013). Louie (2017) has argued for purposeful and consistent efforts to support teachers in dismantling the culture of exclusion, while Gutiérrez (2012) advocated a more comprehensive perspective on equity that encompasses access, identity, power, and achievement. From a methodological perspective, educational psychologists, in particular scholars of color, have proposed a re-examination of educational psychology constructs from a race-reimaged perspective, such that central constructs to the field (e.g., learning, identity, motivation) are investigated using frameworks, methods, and interpretations that are more appropriate for addressing issues of race and culture (DeCuir-Gunby et al., 2020).

Much of the research over the last decade confirms and extends prior work related to mathematics learning. Recent findings have highlighted the importance of both conceptual and procedural knowledge for mathematics learning, drawing attention to the importance of instructional approaches that attend to both. Task features and the use of representations play a role in how students engage in problem-solving. Findings reinforce the notion that a range of emotions are associated with mathematics learning. Notable findings include that MA is not always debilitating and confusion may be problematic for younger students’ problem-solving experiences. Notably absent is the incorporation of socio-historical and cultural framings in the design and interpretation of math-focused research in the field. These points are revisited in the conclusion section of the chapter.




Mathematics Teachers and Teaching

Given the relative importance of teaching, scholars have tried to identify and unpack constructs that inform the decisions related to becoming a teacher, active teaching, and remaining in the teaching profession, as well as teachers’ decision-making related to the act of teaching itself. This discussion will draw on the research done around four core constructs related to mathematics teachers and teaching as they strongly influence teachers’ professional activities. They are knowledge, beliefs (math related; efficacy), emotions, and identity.

Teachers’ Knowledge

Scholars agree that teachers need discipline-specific knowledge (Ball et al., 2008), and pedagogical content knowledge [PCK] (Shulman, 1986); however, consensus is lacking regarding the breadth and depth of knowledge needed to teach effectively. In particular, mathematics educators have been focused on conceptualizing the knowledge needed for high-quality mathematics teaching. Grounded in the important work of Shulman (1986), Hill et al. (2008) have articulated this set of knowledge and skills as mathematical knowledge for teaching (MKT), a complementary conceptualization to Simon’s (2002) and Silverman and Thompson’s (2008) key developmental understandings.

Mathematical Knowledge for Teaching (MKT)

Shulman (1986) proposed three types of essential knowledge teachers need – content knowledge, curricular knowledge and PCK. Researchers that explored these constructs, in particular PCK, concluded that beginning teachers possess limited PCK (Lee et al., 2007); experience was a major contributor to the development of PCK but was not sufficient to develop strong PCK (Kleickmann et al., 2013); and, that PCK was a more powerful predictor of instructional quality than math content knowledge (Hill et al., 2008). Expanding on the strengths of this earlier conceptualization, Ball et al. (e.g., Ball et al., 2008; Hill et al., 2008) refined Shulman’s categories, consolidating them into a specific set of knowledge referred to as mathematical knowledge for teaching (MKT). They argued that the six components of knowledge lie at the intersection of knowledge of content, students, and curriculum. For a full description of these components, see Ball et al. (2008). Charalambous and Hill (2012) demonstrated that when all components are measured collectively as MKT, teachers with higher MKT tended to use mathematical language more precisely, gave more appropriate explanations, and drew more meaningful connections between various forms of mathematical representations (see Silverman and Thompson (2008) for other conceptualizations of knowledge needed to teach mathematics).

These frameworks capture the essential understandings that lie at the intersection of content, students, and curriculum. However, there have been criticisms (e.g., Cross Francis et al., 2019) that competencies essential to optimizing student outcomes have been overlooked, specifically related to cognitive, psycho-socio-emotional, and cultural influences on learning. Although robust, what is not explicitly articulated in the MKT framework is the cognitive processes underlying students’ mathematics learning. In earlier sections, the importance of executive functions for learning was discussed. Relatedly, teachers should know both how and why particular tasks, and sequences of tasks, support (or impede) mathematics learning and be able to understand how and why, based on knowledge of the brain and its processes, particular forms of engagement may or may not be appropriate for learning generally, and for mathematics concepts specifically.

We also know from the vast work done in cognitive psychology that the neural mechanisms that underlie information processing (e.g., executive functions) play key roles in the learning and teaching of mathematics (Gilmore & Cragg, 2014). Similarly, teachers’ psychological profiles (e.g., beliefs) and their social-emotional competencies (e.g., affect, emotional awareness) are central factors influencing instructional decision-making (Cross Francis et al., 2019) and well-being (Hong, 2010). Additionally, socio-historical-cultural contexts frame how teachers approach their work (Jackson et al., 2017; Louie, 2017).

Yet, the systems in place to support teacher learning through teacher education and professional development are skewed toward developing teachers’ content- and pedagogically based knowledge. Less attention is placed on what we know about child development and mathematics learning from neuroscience and psychology. Also missing are strong and consistent supports for teachers to effectively combat the inequitable socio-cultural systems in which they work and in which students learn. Although it appears that teachers are aware of the importance of working memory (ability to temporarily hold information in the mind while simultaneously manipulating it), ignoring distractions (response inhibition), and thinking flexibly in mathematical problem-solving, they tend to undervalue their importance and confuse which aspects of executive functioning are responsible for particular actions (Gilmore & Cragg, 2014).




Psychological Constructs that Influence Mathematics Teaching

Teachers’ Beliefs

Beliefs have strong theoretical (Fives & Beuhl, 2012; Pajares, 1992) and empirical grounding (Fives & Gill, 2015; Gill et al., 2020) as a central informant to teachers’ work. As such, this discussion will focus on the beliefs that have been most closely tied to mathematics teaching.

Researchers have conceptualized teachers’ math-related beliefs in a range of ways, including personal theories (Mewborn & Stinson, 2007), school mathematics images (Buehl et al., 2002), mental models of mathematics (Ernest, 1989), and views/definitions (Jackson et al., 2017; Louie, 2017). Teachers’ beliefs related to mathematics, including beliefs about mathematics as a discipline, as well as beliefs about student learning and how mathematics should be taught, guide how instruction unfolds in the classroom (Cross Francis, 2015). However, results are inconsistent with respect to the degree of alignment between teachers’ beliefs and their mathematical practices. Specifically, some studies report alignment (e.g., Cross, 2009; Stipek et al., 2001), while others do not (e.g., Cross Francis, 2015; Yurekli et al., 2020). Paying closer attention to the philosophical structure of belief systems (Green, 1971), the range of informants on teachers’ actions and lives (Schutz et al., 2020), Leatham (2006) has argued that teachers are sensible beings and thus it is unproductive to characterize their beliefs and actions as inconsistent. When inconsistencies between beliefs and practices are observed, it is incumbent on researchers to widen the research lens on teachers’ professional worlds (Cross Francis, 2015), and consider the range of beliefs (e.g., efficacy beliefs, beliefs about students) and social constructs (e.g., culture) that could be the direct antecedents, or influencers (e.g., identity, emotions), of the observed action. Subsequently, but not necessarily in direct response to Leatham, over the last 15 years, there has been increased attention placed on understanding the role of other constructs on teachers’ work such as identity (e.g., Brown & McNamara, 2011), emotions (e.g., Cross Francis et al., 2020; Frenzel, 2014), and their interconnectedness.

Additionally, because of their close ties to action, researchers have explored belief change and the effectiveness of interventions to transform teachers’ beliefs (e.g., Bobis et al., 2016; Gill et al., 2020). There is evidence to suggest that although there is no guarantee of change, teacher–focused interventions should include a combination of active participation, use of targeted strategies in the classroom context, reflection after learning (collaborative or otherwise), challenging problematic discourse (e.g., use of refutation texts [Gill et al., 2020]), and opportunities to engage with others (experts and peers) about math-related issues (Desimone, 2009; Goldsmith et al., 2014).

Efficacy Beliefs

Beliefs beyond mathematics-related beliefs, namely efficacy beliefs, or teacher efficacy, are particularly salient. Mathematics teachers’ self-efficacy has been shown to be a precursor to, as well as a consequence of, instructional practice (Holzbereger et al., 2013, 2014). It predicts the perceptions teachers have of their students and explains variance in students’ perceptions of teachers’ competence but not their perceptions of how classroom goals are organized (Miller et al., 2017). Studies also affirm the positive correlation between mathematics teacher efficacy and their instructional quality (Holzbereger et al., 2013, 2014). These researchers suggest that positive student outcomes from improved instructional quality are interpreted as mastery experiences that serve to boost teacher efficacy.

Professional development has also served as a catalyst in this regard. Professional development enhanced teachers’ instructional practices through an increased focus on students’ thinking leading to improving student outcomes. This success bolstered mathematics teachers’ efficacy (Bruce et al., 2010). In contrast to this work, Cross Francis et al. (2018) found that both high and low mathematics teaching efficacy is related to difficulties in effectively attending to students’ thinking during and in reflection on instruction. Further, Holzberg et al. found correlations with teachers’ intrinsic needs suggesting that mathematics teachers who felt that their school context supported their needs also tended to feel capable in their work. However, no long-term effect on instructional quality was observed, suggesting that increases in self-efficacy may fade over time. This finding dovetails with Klassen et al.’s (2011) critique of the stability of self-efficacy.



Teacher Emotions

Schukajlow et al. (2017) reviewed studies on emotions in two of the leading journals in mathematics education – Journal for Research in Mathematics Education (JRME) and Educational Studies in Mathematics (ESM) for the period from 2002 to 2014. The authors found that 8% of the publications in 2002 referred to emotions or motivation, which increased to 9% in 2005, 12% in 2008, 14% in 2011, and 17% in 2014. The number of studies that were specific to emotions was less than 4% in 2014, with most being reports on case studies exploring the emotions and motivational processes and experiences related to teaching and learning. Accordingly, despite a steady increase in research on emotions in recent years, math-focused emotions research remains relatively thin.

Emotions are driven by subjective appraisals of success or failure with respect to goal attainment (Jacobs et al., 2017; Schutz et al., 2020). These evaluations are thought to be based on students’ behaviors (Frenzel, 2014), and classroom goals (Cross Francis et al., 2020). However, very little is known about how, when and to what degree teachers actually appraise their teaching. Cross Francis et al. (2020) shed light by exploring teacher reports that indicated that the self-appraisal process is ongoing and multifaceted. Teachers of mathematics are continuously appraising events as they are unfolding in the complex environment of the classroom, and given the multiple goals they are monitoring, they sometimes experience blended emotions (the experience of multiple emotions related to the same event). Blended emotions have also been observed in K-12 students (e.g., Karamarkovich & Rutherford, 2021) in relation to math learning, thereby complicating notions of discrete emotions in the literature.

Frenzel et al. (2009) proposed a model that distinguishes between goals that are input-oriented (goals centered on teacher behaviors) and output-oriented (goals centered on student behaviors). These were articulated as three themes referred to as teaching ideals. Frenzel (2014) extended her model to add students’ relational behavior to the three existing criteria around which teachers make judgments (domain-specific skills, engagement, social skills) reflecting increased awareness of the importance of socio-emotional skills for teachers’ and students’ wellbeing (Anderman & Klassen, 2015). Cross Francis et al.’s (2020) findings overlap with Frenzel’s where teachers’ goals were found to lie in three categories, (i) teacher-related, (ii) student-related, and (iii) content-related. Empirically, there were differences between subject-specific math teachers and generalists in the frequency with which they identified the sources of their emotions – including students’ mathematical skills, students’ motivation and emotions, and students’ social skills – but both types of teachers identified similar sources (Jacobs et al., 2017).

Types of Teachers’ Emotions

Teachers experience a range of emotions related to teaching (Ganley et al., 2019; Schutz et al., 2020). The discrete emotions that predominate in the literature are enjoyment, pride, anger, anxiety, shame, and guilt. With respect to negative/unpleasant emotions, anger is highly reported, but math anxiety (MA) is quite prominent. MA is significant in the lives of teachers, especially elementary teachers, and has been associated with reduced teacher performance (Ganley et al., 2019; Hembree, 1990; Olson & Stoehr, 2019). This recognition is visible in multiple reviews on MA including the most recent by Ramirez et al. (2018). As recent publications provide a thorough discussion of MA, I will focus on discussing other teacher emotions.

Enjoyment and pride are the dominant positive emotions teachers describe related to the classroom (Frenzel, 2014). However, when allowed to describe their emotions, elementary teachers of math reported feeling excited and anxious less than five times (of 60 reported emotional experiences) across multiple lessons (Cross Francis et al., 2020). As math is used as a proxy for intelligence, it intensifies the emotional experiences related to doing and teaching mathematics. For this and other more general reasons (Lucas & Donnellan, 2009), researchers have questioned whether emotions are person-specific (i.e., unique to the individual teacher) and/or subject-specific (dependent on the subject they are teaching). Frenzel et al. (2015) explored the question of whether teachers’ emotions are person-specific and/or subject-specific and found that enjoyment, anger and especially anxiety were person-specific and varied across teachers, inclusive of elementary/primary and secondary teachers. Experiences of enjoyment and anger also varied considerably depending on the subject and students. These results complicate the task of identifying sources of teachers’ emotions, adding sources of emotions that are beyond classroom or student-related goals.

Cross Francis et al. (2020) explored elementary teachers’ emotions during preparation for teaching and while teachers taught mathematics. In addition to discrete emotions, teachers reported three additional categories of emotions: blended-positive, blended-negative, and mixed. In contrast to existing research, teachers described emotions often in non-typical ways (e.g., “not nervous”, “anxious but in a positive way”), and experienced mixed emotions (co-occurrence of positive and negative emotions) which was the most dominant emotion type. Teachers also experienced more positive emotions anticipating teaching than during the act of teaching. However, the study did not yield evidence of any clear relationships between emotional experiences and instructional quality. This study is one of the few studies to capture teachers’ emotional experiences during teaching. This is particularly meaningful in mathematics and for elementary teachers as they generally experience a high level of anxiety around math, which is further exacerbated by the prevalence of standardized testing and other accountability structures in the US. The experience of blended emotions also highlights the complex nature of teaching in which teachers are tracking multiple goals simultaneously. Understanding this aspect of teachers’ emotional experiences is not only useful for professional development but also to provide adequate support to improve teachers’ well-being. It warrants a greater focus from both researchers in mathematics education and educational psychology.



Teacher Identity

In recent years, mathematics teacher identity has received more research attention because of increased awareness of its relevance to the lives of teachers of mathematics (Cross Francis et al., 2018; Losano & Cyrino, 2017; Lutovac & Kaasila, 2018). Mathematics teacher identity researchers have drawn on conceptualizations used in other fields [see Hong & Perez chapter, 2024], and some that are less common, including Vygotsky and Valsiner (Goos, 2005), Lave and Wenger (Goos & Bennison, 2008), Foucault (Walshaw, 2004), Lacan (Brown & McNamara, 2011; Walshaw, 2010), and Bernstein (Ensor, 2001). Although some other frameworks are used (see Lutovac & Kaasila, 2011 for a review), notably a majority of the studies on mathematics teacher identity are nested within a community of practice framework taking a distinct sociocultural perspective. They conclude that mathematics teacher identity develops via interaction with others in a range of contexts and communities (Bjuland et al., 2012). Keeping this in mind and recognizing that many elementary teachers do not identify as math teachers but as generalists, or as grade-level specialists (Cross Francis et al., 2019; Kasten et al., 2014), Kasten et al. advocate for more intentional engagement of pre-service teachers in mathematics teaching-related communities.

Negotiating identity as a mathematics teacher within socio-political contexts is challenging (Neumyer-Depiper, 2013). It not only involves developing a deep and broad set of knowledge and skills, but teachers must enact their vision of themselves as mathematics teachers “while navigating the social political and institutional dynamics” (p. 9) present in the educational community. For elementary teachers, this process is even more complex because of their fewer and often negative experiences with mathematics, test-based accountability structures surrounding mathematics (Cross Francis et al., 2019), and the discourses around race, gender, class and ability. In this regard, teachers often struggle with feeling agentic as they manage the complex demands and expectations within the teaching context.

Teacher identity development is a process reflected in changes in emotion (Hogden & Askew, 2007), changes in views about mathematics (Lutovac & Kassila, 2011), and change in talk (Kaasila et al., 2012). A notable portion of these studies tend to focus on pre-service teachers’ journeys to becoming a teacher, their transitions from their teacher education programs to their own classrooms and the development of their professional identity throughout the process (Losano et al., 2018; Walshaw, 2010). They describe the ways in which early experiences with students, collaborative work with peers, and field experiences support prospective teachers in shaping their mathematics teacher identities. Studies also show that teachers’ identities do not always align with their practices, in that a teacher may not embrace an identity as a mathematics teacher but may still employ effective teaching practices (Cross Francis et al., 2022; Gujarati, 2013).

Research results underscore the complexity of teaching, and the challenges teachers face when they confront the realities of the classroom, embedded within a larger institutional, social, and political culture. They identify and emphasize the importance of reflection as a meaningful aspect of evolving teacher identities, along with the need for induction programs that can provide support as they experience the tensions and struggles of becoming a mathematics teacher within a system with an oppressive accountability structure around mathematics. As recommended by Graven and Lerman (2014), future work on mathematics teacher identity should include studies that examine discipline-specific teacher identity – the relationship between disciplinary knowledge and professional identity, the emergence of identity in pre-service and in-service mathematics teachers, identity related to teacher attrition, and the relationships between teacher change (as identity change) and curricular change.



Conclusion

In this chapter, I discussed research on mathematics learning and the central constructs and psychological processes underlying mathematics teaching, prioritizing the work of psychologists while incorporating key findings from mathematics education researchers, some of which overlap. Mathematics, more than other subjects, functions as an academic gatekeeper and as a proxy for intelligence, thus, success or failure within the discipline tends to have more significant personal, academic, and occupational implications than other subjects, especially for those who have been historically marginalized. With this recognition, in addition to disseminating empirical research, over the last decade mathematics educators have been focused on re-imaging the discourses within the field to foreground political, social, and cultural influences on how we define the discipline, determine what constitutes mathematical expertise (distinguishing between ability and achievement), and how it influences who is allowed to legitimately participate in mathematical spaces. Educational psychologists, spurred by critical theorists, have more recently begun to foreground critical perspectives and acknowledge the importance of socio-cultural contexts and race-focused constructs (Decuir-Gunby & Schutz, 2014; Schutz et al., 2020). However, these acknowledgments have lagged in math-focused research. Although variables such as gender, race/ethnicity, class, and linguistic background are included as factors to explore, they are seldom problematized in the ways that math-focused educational psychology research is designed or interpreted. If our goal is to understand and improve human capacity to learnwe must ask ourselves what more can we learn about constructs of interest when we re-examine them from non-dominant perspectives? When we de-center deficit assumptions in favor of asset-based approaches (e.g., “Black students are brilliant”)? It is essential that we more purposefully broaden the scope of our research such that we relocate math learning and achievement, by situating individuals within contexts, to enrich our understanding of the ways societal structures construct and maintain the mathematical advantage of particular groups of people. Meaningfully acknowledging these perspectives includes going beyond traditional measures of achievement (to include ways of participating, identity as indicators of learning [Morgan, 2014]) and requires intellectual investment in expanding current frameworks and working collaboratively with researchers who frame their work critically.

Focusing on the psychological processes and constructs that support learning, research findings confirm the value of both conceptual and procedural knowledge for advancing mathematical literacy. Further, when instructional strategies that foreground each are combined, leading with more constructivist approaches, learning is optimized. We know that the types of tasks, how tasks are combined and sequenced, and the types of representations included are key supports for task engagement and learning. Also, metacognitive monitoring is important for problem-solving, yet students struggle to appropriately calibrate, with low-achieving students struggling the most. These findings lead us to some key questions including, for whom does this combined instructional approach work, and how does learning across mathematical concepts unfold with this approach? How do teachers interact with students to support metacognitive monitoring – what questions and statements are useful? These findings align with research in math education at the macro level. However, integrating this knowledge will provide us with a more nuanced understanding of the critical features of classrooms (cf. Hiebert et al., 1997) and how to deploy them to optimize learning.

Efficacy beliefs, identity, and emotions are central to understanding both mathematics teaching and learning. Math anxiety experienced by both teachers and students remains a focus among researchers. Investigations into these constructs have employed less conventional data collection and analysis methods, leading to more nuanced understandings of their role in mathematics teaching and learning. With respect to emotions, anxiety is not always debilitating; there is an optimal level of anxiety that bolsters math learning and enhances teachers’ planning and attentiveness to students’ thinking. Also, teachers and students can experience multiple emotions in relation to the same math-related event (i.e., blended emotions). Attributed by some to the “social turn” in mathematics education (Lerman, 2000), there is an absence of individual perspectives on mathematics teacher identity, studies that directly address how identity is visible in practice. Lastly, in line with some key findings in other fields, racial identity match between teachers and students enhanced students’ mathematical performance by means of teachers’ positive expectations of students’ behavior, ability, and contributions.

In light of these findings, other key questions to be answered include what aspects of the interaction within same-race teacher–student match support students’ feelings of belonging and mathematics engagement? Can these behaviors be taught to teachers of other races? How do we design teacher development programs in ways to support development of a robust mathematics teacher identity, accurately calibrated efficacy beliefs, and skills to regulate both positive and negative emotions to optimize mathematics teaching?

Current problems within mathematics learning and teaching lie at the intersection of content, psychology, students, and teachers situated within a larger socio-cultural-political context. Thus, pressing questions in any field will push the boundaries of research typically conducted within that field. It seems reasonable to think that complex problems require multiple and diverse perspectives to respond in truly informed and innovative ways. Perhaps an optimal approach to advancing knowledge and enacting change is to necessitate more intensive collaboration through interdisciplinary teams building on the strengths of work done across fields.



Notes


	NCTM is the largest mathematics education organization, established to support high-quality equitable mathematics education. Guiding principles have been published through a range of media including Principles and Standards for School Mathematics (2000) and Principles to Action: Ensuring Mathematics Success for All (2014).

	At the time this chapter was being composed, about a year had passed since communities experienced what is referred to as a double pandemic – the global health crises caused by the coronavirus and the racial unrest following the murder of George Floyd, Breonna Taylor and countless other people of color. Much of the devastation caused by the double pandemic has been in communities of color catalyzing the educational community to grapple with deeply rooted societal inequities caused by systemic racism.
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The release of the College, Career, and Civic Life (C3) Framework by the National Council for the Social Studies (NCSS, 2013) is perhaps the most significant development in the field of U.S. social studies education since the publication of the previous Handbook of Educational Psychology. Designed to accompany state social studies standards, the C3 Framework promotes inquiry-based instruction that is rooted in research and theory on the importance of making and evaluating evidence-based claims, developing and enacting problem-solving strategies through disciplinary ways of thinking, and collaborating with others. It is centered around an “inquiry arc” that guides students through four “dimensions”: developing questions and planning inquiries, engaging in disciplinary tools and concepts, evaluating sources and drawing on evidence, and communicating conclusions and taking informed action.

Accompanying this push for an inquiry-based approach to disciplinary instruction has been the intentional centering of justice and equity within the field in recent years, largely in response to critiques that the field had been too passive in responding to race, gender, sexuality, immigration, and settler colonialism. Since the publication of the previous Handbook of Educational Psychology, the field has shifted to the point where articles focusing on traditionally marginalized populations and using critical frameworks are commonplace within the field’s main scholarly journals. This turn, however, has coincided with intensifying political polarization and the rise of right-wing populism around the globe that often limits K-12 teachers’ abilities to enact these types of pedagogy in their classrooms. Despite this disconnect between what scholars advocate and what teachers are able to put into practice, calls for critical social studies education have only intensified amidst ongoing health, economic, and racial crises (Levy et al., 2023).

It is within that backdrop that we approached this chapter. Broadly, social studies “is the integrated study of the social sciences and humanities to promote civic competence” with the goal of “[helping] young people develop the ability to make informed and reasoned decisions for the public good as citizens of a culturally diverse, democratic society in an interdependent world” (NCSS, n.d., para. 1). Yet, as the C3 Framework illustrates, the field of social studies is an agglomeration of disciplines, each with their respective practices and ways of knowing. While these disciplines share a common goal of preparing students for democratic participation, the field’s scholarship is often fragmented by discipline, with most studies focusing on civic and history education. Despite calls for more research on K-12 economics and geography instruction, empirical work in those disciplines remains scant within the social studies literature.

Space constraints prevent us from providing a comprehensive review of the entirety of the field. In keeping with the social studies chapters in the previous Handbook of Educational Psychology, we limit our review to empirical work in K-12 civic and history education. We further limit our review primarily to peer-reviewed studies published in leading U.S. social studies-focused journals since 2014. However, we also included articles in select international journals and top-tier U.S. generalist journals, as well as relevant books/chapters, published during that time as deemed appropriate. As a result, this review centers primarily on teaching and learning in the United States and Canada, with some exceptions.

Civic Education

Defining exactly what constitutes “civic education” is difficult because many aspects of students’ lives have the potential to shape their civic understandings and dispositions. Even within the confines of formal schooling, everything from how individuals and topics are represented within the curriculum (e.g., van Kessel & Crowley, 2017) to the philosophical aims and climate of schools (e.g., Clark, 2017; Sondel, 2015) impacts the civic messages students receive. For the purposes of this chapter, then, we are focusing on the following: classroom-based instruction explicitly designed to develop students’ civic competencies, non-classroom-based civic education programs, and the relationship between formal schooling and the political information students encounter beyond school walls.

Classroom-Based Civic Education

The field has identified an array of instructional aims for classroom-based civic education, ranging from neoliberal approaches that emphasize civic knowledge, patriotism, and individual responsibility to more critical approaches that encourage students to identify areas of societal inequity or concern, deliberate possible solutions, and engage in forms of civic and political activism. These latter approaches are overwhelmingly recommended within the social studies literature and grounded in notions of political and civic efficacy, which have roots in psychological concepts such as social cognitive theory (Bandura, 1997). Prior research has identified several core practices that have been shown to promote this type of critical civic engagement in K-12 schools (e.g., following current events, discussing controversial issues, civic simulations, and service learning).

However, these practices are rare in K-12 classrooms, and when they do occur, they tend to be disproportionately included in advanced-level classrooms and suburban schools predominately populated by white students. The civics instruction received by students of color and students living in rural and urban areas remains mired in rote memorization and teacher-led instruction, which scholars have argued contributes to the growing civic opportunity gap present in the United States. Moreover, research suggests that teachers’ political ideologies may also play a part in the type of civic education students receive; politically conservative teachers give more credence to media from conservative outlets and rely more on teacher-led discussions and reading from the textbook, whereas politically liberal teachers are more trusting of mainstream media outlets and use more student-centered approaches such as simulations and cooperative learning (Clark et al., 2020; Knowles, 2018).

Despite these impediments, scholars continue to advocate for progressive, student-centered civic education instruction. However, as the field has become more critical and attuned to the diversity present in K-12 classrooms, scholars have begun questioning some long-standing assumptions about such practices. The rest of this section will discuss recent research on the teaching of controversial issues, non-traditional approaches to civic education, and the experiences of students and teachers of color with respect to the traditional civics curriculum.

Discussions of Controversial Issues

Based on foundational work by Hess (2009; Hess & McAvoy, 2015) and others, discussions of controversial issues are widely recognized as a staple of a quality civic education. Engagement with controversial issues is rooted in the theory of “constructive controversy,” which posits that there are cognitive and social benefits from disagreeing with and taking the perspective of others (Johnson & Johnson, 2000). Research shows that students are political beings who enjoy having opportunities to express political opinions at school (Levy et al., 2016); moreover, research suggests that when teachers are skilled at facilitating student discussion, engaging in deliberations of controversial issues with peers increases students’ communicative self-efficacy (Lin et al., 2016) and encourages them to “weigh evidence, consider competing values, and tolerate fellow citizens who think differently” (Hess & McAvoy, 2015, p. 151). Although much of the research on classroom deliberation has taken place at the middle or secondary level, studies have also shown that young learners can handle discussions of controversial topics and reap the same benefits from them as their older peers (e.g., Bickmore & Parker, 2014; Hauver et al., 2017; James et al., 2017; Payne & Journell, 2019).

Despite these pedagogical benefits, scholars have warned that how discussions of controversial issues are framed can potentially harm students. Recently, scholars have explored the question of what should constitute a controversial issue. Hess and McAvoy (2015) categorized issues as either “open” or “settled.” Open issues are those that have more than one legitimate stance, and settled issues are those that only have one reasonable position that is based on facts or societal agreement. Open issues should be taught in a way that allows for all rational opinions to receive a fair hearing, whereas opinions that run contrary to settled positions should not be entertained in a classroom setting.

Determining whether an issue is open or settled, however, is not always straightforward. Multiple criteria have been posited for determining the openness of controversial issues (see Journell, 2018), but no universally agreed-upon criterion exists, and ultimately the decision rests with the teacher. When teachers broach a controversial issue in their classes, they often adopt what Hess and McAvoy (2015) termed the “politically authentic” criterion (p. 168), which treats an issue as open if it is being actively deliberated within the legislative process. While such a stance is often appropriate, it can be problematic when issues implicate student identities. Journell (2017) used the issue of transgender bathroom rights to argue that teachers should frame issues that implicate students’ identities as settled when they have only one reasonable fact-based position, even if they are openly debated within society. Others have offered similar critiques of deliberation, noting that it can reinforce undesirable or bigoted policies when teachers do not explicitly acknowledge forms of systemic injustice (Gibson, 2020; Hlavacik & Krutka, 2021).

Another factor that can limit the effectiveness of controversial issue discussions is political polarization. Schools are often ideologically homogeneous; therefore, they can become unsafe spaces for those holding minority opinions. Moreover, an ideological imbalance in the classroom can prohibit discussions of controversial issues from having their intended effect. Beck (2019), for example, studied a student who was the lone dissenter in a controversial issue discussion about same-sex marriage. Beck found that the student did not openly disclose his true feelings with his classmates, which deprived them of hearing an alternative viewpoint. Another study by Garrett and Alvey (2021) found that political discussions are highly emotional, and aggressive behaviors by others can contribute to students self-censoring themselves.

Polarization also affects teachers’ decision-making with respect to engaging with controversy. Social studies teachers often make the decision to avoid controversy for a variety of reasons, ranging from not feeling comfortable with the topic being discussed to fear of being reprimanded by parents and administrators. Research suggests that teachers’ decisions to engage in controversial issues discussions may be dependent on the ideological composition of their students; even when teachers value the pedagogical merits of deliberation, they may choose to avoid discussions of certain issues for fears that they or a subset of their students may feel attacked in the ensuing conversation (Engebretson, 2018; Hostetler & Michael, 2018).

Once teachers decide to engage students in discussions of controversial issues, they must decide how to position themselves within those discussions. The belief that teachers can and should be politically neutral is held both within U.S. society and among many K-12 social studies teachers. However, scholars have begun to question this belief, arguing that a more pedagogically beneficial approach is the “committed impartiality” stance originally articulated by Kelly (1986). This stance posits that teachers should disclose their personal political beliefs to students but in a way that does not proselytize and allows for contradictory positions on open issues to receive a fair hearing.

A committed impartiality approach allows teachers to model tolerant civil discourse, provides a more authentic context from which to discuss controversial issues, and establishes a greater level of trust between teachers and their students (Journell, 2016). Scholars have also argued that teacher political disclosure is often necessary to protect vulnerable students in this era of hyper-partisanship (e.g., Dabach, 2015). In that vein, the election of Donald Trump renewed calls for teachers to take explicit stands against racist, sexist, homophobic, and xenophobic political positions. In studies of teachers during the 2016 election and following Trump’s victory, Dunn et al. (2019), Geller (2020), and Payne and Journell (2019) described the apprehension that many teachers felt as they struggled to balance respect for ideological diversity with the safety of those students who identified with the groups Trump attacked during his campaign. Ultimately, many teachers decided to break neutrality and disclose their opposition to policies that targeted marginalized groups.

Research has also begun to explore teachers’ decision-making when teaching about controversial political issues that implicate their own identities. Swalwell and Schweber (2016), for example, studied Wisconsin social studies teachers who protested against a highly publicized state budget bill that sought to end teacher unions. They found that the civic act of protesting constituted a form of political disclosure and affected their instruction about the issue in class. Similarly, Conrad (2020) studied how an openly gay teacher navigated the National Day of Silence, a yearly event that increases awareness of LGBTQ+ concerns in schools. She found that the teacher was able to engage in a committed impartiality stance despite students knowing that he was personally invested in the issue at hand.

A final factor in teaching controversial issues is the national context. Although most of the English-language scholarship on teaching controversial issues has been situated in the United States and Canada, scholars from around the world have offered a glimpse into how such instruction varies based on cultural differences and national policies. In Singapore, for example, Ho et al. (2014) found that the authoritarian nature of Singaporean democracy, coupled with a centralized national education system, put pressure on teachers to adhere to state-sponsored “mainstream values,” which often discouraged discussion of issues that might have been reasonably framed as open.


Non-Traditional Approaches to Classroom-Based Civic Education

Apart from discussions of controversial issues, the main emphasis on civic education in the C3 Framework and state curriculum standards is about the content students learn, not how they are taught. As a result, classroom-based civic instruction remains fairly traditional (i.e., teacher-led content acquisition). One alternative to traditional civics instruction that has shown promise, however, is the use of simulations. In a series of studies grounded in the psychological concepts of meaningful learning and transfer, Parker and colleagues (Lo, 2015, 2017; Parker & Lo, 2016; Parker et al., 2011, 2013, 2018) examined the use of political simulations and project-based learning in Advanced Placement (AP) Government courses as a way of encouraging deeper understanding of content while simultaneously meeting the demands of the AP curriculum. They found that not only did students in the simulation classes perform as well as or better than students in traditional AP classes on examinations of content, but they also demonstrated deeper, meaningful learning about civic concepts and increased civic efficacy.

Other studies of simulations have also yielded positive results. Both Hess and McAvoy (2015) and Levy et al. (2019) studied students participating in courses based on legislative simulations and found that students benefitted from hearing diverse perspectives. In another study of a semester-long election simulation, Journell et al. (2015) found that students were able to better understand aspects of the U.S. political landscape when asked to “think politically” through disciplinary-based activities such as taking the role of a presidential campaign manager.

Research also shows that teachers have turned to technology to further students’ civic and political understanding. Blevins et al. (2014), for example, studied students’ use of iCivics, an online civics gaming program, and found that the games led to positive gains in students’ civic knowledge. As part of a study during the 2012 Presidential Election, Journell and colleagues (Beeson et al., 2014; Journell et al., 2013) documented how teachers encouraged student engagement with the election by making campaign commercials using iMovie, using interactive websites to track polling and campaign finance data, and providing commentary about aspects of the election via Twitter. In another study, Levy et al. (2015) studied a teacher’s use of weekly blogs to encourage student interest in civics. They found that students who participated in the blogging exercises developed greater political interest, internal political efficacy, and self-efficacy for political writing than students who engaged in traditional instruction. A study by Middaugh and Evans (2018) reported similar results; for some students, being able to discuss political issues online provided opportunities to share part of their civic identities that they would not have felt comfortable sharing in a face-to-face environment.

Recent research has focused on even more interactive technologies. Wargo (2021) studied how elementary students used makerspace technology to engage in civic inquiry and found that through digital media production, students were able to better identify issues of civic injustice in their local communities and posit possible solutions. In another study, Chen and Stoddard (2020) used a virtual simulation as an intervention with high school students that led to both greater knowledge of issues and increased self-efficacy for civic engagement.


Traditional Civic Education and Students and Teachers of Color

Traditional civics instruction tends to present an idealistic portrait of American democracy; however, for a large percentage of students and teachers, the democratic society presented in K-12 classrooms does not represent their civic reality. This juxtaposition is illustrated by Vickery’s (2015, 2017) study of Black women social studies teachers. They expressed challenges teaching the patriotic textbook version of civics and history with the knowledge that people who looked like them had been legally discriminated against for much of U.S. history. In their research with Black and Latinx youth, Clay and Rubin (2020) found a similar narrative; students could not reconcile ideas such as “liberty and justice for all” with a society in which individuals of color are disproportionately arrested and killed by law enforcement. Further, Hall (2023) argued that Black and Latinx culture is often silenced from the traditional social studies curriculum and called for teachers to engage with the civic identities of students who participate in hip-hop culture; she found that teachers who centered hip-hop pedagogical practices enabled a critical form of civics that made visible the civic agency of systemically marginalized populations.

This disconnect between students of color and the traditional civics curriculum also affects their ability to see people like themselves as positive civic actors. In a study of Black youth, for example, Woodson (2016) found that the way Black individuals were portrayed in the traditional curriculum made the youths view civic activism as a dangerous activity only appropriate for “special” individuals of color (p. 202). Johnson (2019) found similar responses in his study of early elementary Black males; they initially viewed images of white individuals with titles (e.g., president) uncritically but described images of people of color participating in acts of civic protest as exemplifying “bad” citizenship.

The explicit focus on citizenship in the social studies curriculum can be particularly difficult for one of the fastest-growing groups in U.S. K-12 schools—immigrant and emergent bilingual students. The traditional social studies curriculum often presupposes birthright citizenship, which can be limiting and potentially harmful for students who are undocumented or who have family and friends who are undocumented. Scholars have argued that these students require civics instruction that is asset-based and frames their funds of knowledge and lived civic experiences as legitimate (Hilburn, 2015; Jaffee, 2016). Further, teachers must recognize that for some students, traditional markers of civic activism, such as voting, may be viewed as barriers to civic participation; therefore, civic education for immigrant students should also emphasize a broader sense of civic belonging that celebrates informal, community-based civic engagement (Dabach et al., 2018; Jaffee, 2016).

Trump’s election, along with the white nationalism and anti-immigration rhetoric that accompanied it, created additional impediments to the civic education of immigrant students and students of color, particularly those who identify with groups Trump disparaged. Studies have shown that these students viewed Trump’s election as a traumatic event, one that left them feeling anxious and unsafe (e.g., Keegan, 2019; Subedi, 2019), and these feelings also applied to many social studies teachers (Kim, 2021). As such, Sondel et al. (2018) have called for teachers to enact a “pedagogy of political trauma” that attends to students’ socio-emotional well-being; cultivates students’ civic knowledge; and promotes critical consciousness, activism, and political resistance to discriminatory policies.

Finally, as the traditional civics curriculum and the lived realities of students continue to diverge, scholars have begun utilizing a variety of critical perspectives to illuminate this disconnect. In recent years, for example, scholars have used Black feminism (Vickery, 2015, 2017), Black critical patriotism (Busey & Walker, 2017), BlackCrit (Busey & Dowie-Chin, 2021), AsianCrit (An, 2016; Rodríguez, 2018), TribalCrit (Sabzalian et al., 2021), and anticolonialism (Sabzalian, 2019) to critique the traditional civic narrative present in K-12 education. Collectively, these frameworks highlight the marginalization of Black, Indigenous, and people of color within the traditional narrative and advocate for the centering of these voices within the curriculum.



Non-Classroom-Based Civic Education Programs

As evidenced by the “taking informed action” element of the C3 Framework, the field has recognized the disconnect between theory and practice and has moved toward an “action civics” model of civic education in which “students do civics and behave as citizens by engaging in a cycle of research, action, and reflection about problems they care about personally while learning about deeper principles of effective civic and especially political action” (Levinson, 2014, p. 68, emphasis in original). The “organic, flexible, and iterative process” of action research, however, often conflicts with the “highly structured nature of schools as institutions” (Rubin et al., 2017, p. 182). As a result, much of the empirical work on action civics has been situated in after-school or other non-classroom-based contexts.

The most researched non-classroom-based action civics program is the iEngage Summer Civics Institute, which allows participants to explore civic issues of interest by developing a deeper understanding of the three branches of local government, deliberating possible solutions with peers, and ultimately developing a plan of action to address the issue at hand. Studies of these institutes suggest that they increase participants’ civic efficacy, particularly with respect to civic engagement beyond merely voting (Blevins et al., 2016; LeCompte et al., 2020; Quinn & Bauml, 2018).

Other programs that have been examined in recent years include Generation Citizen (Ballard et al., 2016), Model United Nations (Levy, 2018), and Mikva Challenge’s Project Soapbox (Andolina & Conklin, 2018, 2020, 2021). In all cases, the findings show that students who participate in these types of out-of-school programs improve skills and dispositions related to civic engagement, and their civic efficacy increases. The downside to these types of programs is that they have limited reach, require human and monetary capital, and are only available to students who have the time and resources to participate after school or in the summer. Yet they offer a roadmap for the type of learning and engagement that is possible in classroom-based civic education.


Social Media, Political Information, and Media Literacy

Schools and formal civic programs provide only a fraction of the ways students engage in civic education. Political psychologists have argued that the media students consume, along with informal interactions with friends and family members, help shape their political worldviews. The media landscape, however, is continually evolving, raising new questions about the extent to which media impacts students’ civic knowledge, skills, and dispositions.

The increased societal attention given to “fake news” in recent years has led to a renewed interest in the influence of students’ social media habits on their civic development. Much of the research in this area has focused on adolescents due to their propensity to engage with social media, as well as the developmental aspects of adolescence that make them more likely to succumb to misinformation online. This research has found that students often have difficulty understanding political information found online, lack the skills needed to identify false or misleading information shared on social media, use inaccurate or heavily biased information found online to justify their political beliefs to others, and are too trusting of social media outlets to self-regulate the distribution of inaccurate information (Bowyer et al., 2017; Breakstone et al., 2021; Crocco et al., 2020; Kahne & Bowyer, 2017; McGrew et al., 2018; Segall et al., 2019).

These findings are juxtaposed with the likelihood that social media represents the future of civic participation (Kahne et al., 2016); therefore, it is essential that critical media studies become part of students’ formal civic education experiences. McGrew et al. (2018) have argued that schools should cultivate students’ civic online reasoning, which consists of three basic constructs: (1) Who is behind the information? (2) What is the evidence? and (3) What do other sources say? They further argued that the changing media landscape requires a different approach to evaluating sources; instead of evaluating sources in isolation, students should learn to mimic the process of professional fact-checkers who evaluate online information through corroboration with known reputable sources, or what Wineburg and McGrew (2019) termed lateral reading. Initial intervention studies with both high school students and college undergraduates have suggested that explicit instruction in civic online reasoning can lead to significant gains in individuals’ ability to evaluate the credibility of online content (McGrew, 2020; McGrew et al., 2019; Wineburg et al., 2022).

Other scholars have argued that attention to strategies alone is insufficient for combating the effects of fake news. Instead, many have advocated for a more comprehensive approach that addresses the emotional, psychological, political, and economic reasons why fake news is effective (e.g., Middaugh, 2018). This type of instruction would focus, for example, on psychological factors, such as motivated reasoning (Taber et al., 2009) and confirmation bias (Nickerson, 1998), that make people susceptible to believing false information or dismissing accurate information that contradicts individuals’ worldviews.


Summary

Civic education should be an active process, not one defined by rote memorization of definitions and processes. Research-based approaches, such as discussions of controversial issues and simulations, offer possibilities for engaged civic learning; yet, they are underutilized in K-12 education. Students, however, are civic actors and participate in civic conversations on a regular basis through their interactions with family, friends, and media. This last type of civic engagement, while potentially powerful, is often marred by a failure to discern between accurate and inaccurate information.



History Education

History education, broadly, is the study of how and why events occurred the way they did. It encompasses reasoning skills: chronological reasoning, causation, interpretation of sources, and awareness of events and movements in their historical and geographic contexts. It also involves the study of familial, local, state, national, and world history, and it engages students in understanding the significance and enduring impact of people, places, and events. History involves engagement with both historical content and application of historical reasoning, also referred to as historical thinking skills, which can be defined as “understanding and evaluating change and continuity over time, and making appropriate use of historical evidence in answering questions and developing arguments about the past” (NCSS, 2013, p. 45). This chapter focuses on history pedagogy, history education that challenges dominant narratives, and students’ learning and thinking in history.

History Pedagogy

Chronological Reasoning and Contextualization

One of the central skills in historical reasoning is chronological thinking: identifying the processes of both change and stability over time with a focus on noticing patterns, situating events and movements in historical context, and attributing significance to individuals who affected major change. For decades, scholars have studied students’ understanding of time. They have found that even early elementary students can distinguish between historical periods but that students’ understanding of time is developmental. Related to chronological thinking is contextualization: understanding the historical context in which events occurred, which requires knowledge of content.

In recent years, there has been increased attention to assessment of contextualization. de Groot-Reuvekamp et al. (2018) found that an intervention called “Timewise,” an approach designed to improve students’ understanding of historical time with activities such as timelines; the use of vocabulary related to time; placing and sequencing objects, situations, events, and people in historical eras; and comparisons of historical eras, was effective in developing understanding of historical phenomena and periods among students in the Netherlands in grades two and five. In another study from the Netherlands, Huijgen et al. (2017) developed four strategies to support students’ historical contextualization: “(1) reconstructing the historical context, (2) fostering historical empathy, (3) performing historical con-textualization to explain the past, and (4) raising awareness of present-oriented perspectives when examining the past” (p. 163). In a quasi-experimental pre-/post-test design with high school students, Huijgen et al. (2018) found that students in the experimental group significantly improved their historical contextualization skills compared to students in the control group.

The use of visuals also has been explored as a scaffold to help students with contextualization. In a mixed-method, experimental design study, Baron (2016) found that embedding a visual coding system (i.e., multiple images of clothing, technology, and architectural images from the time period) in a document analysis activity improved novice history teachers’ skills at contextualizing historical documents and constructing a timeline of related events. Although the participants were beyond K-12, the findings have important implications for scaffolds that could be used to help students with chronological thinking and contextualization.


Disciplinary Historical Literacy: Reading, Writing, and Discussing

Disciplinary literacy is defined as reading and writing skills, as well as specialized knowledge used by those who create and use knowledge in a particular discipline (Shanahan & Shanahan, 2012). Disciplinary historical literacy involves reading, writing, and thinking about historical texts. It also involves discussion, which draws on the skills of speaking and listening. Scholarship has demonstrated that teaching historical literacy is challenging for teachers (e.g., Reisman, 2017) but possible using scaffolded materials.

In a study using pre/post-test data on student writing across intervention and control conditions, De La Paz et al. (2014) studied the effectiveness of an 18-day disciplinary reading and writing curriculum intervention focused on composing historical arguments that was supported by professional development. They found that students who received the intervention had significantly greater gains in their skills in writing historical arguments compared to the comparison group. In a follow-up study on the intervention that included 1,029 students from diverse backgrounds, De La Paz et al. (2017) found that after controlling for factors related to students’ incoming abilities, students who received the intervention scored higher in historical writing and writing quality and wrote longer essays than students who did not receive the intervention.

Drawing on results of a large-scale survey of more than 1,900 history teachers regarding their use of “Reading Like a Historian” materials, Fogo et al. (2019) found that teachers modified lessons in ways that addressed their students’ needs and were influenced by their particular teaching contexts. They pointed to curricular design features that contribute to “curricular fit” between teachers’ beliefs and curriculum resources, as well as the value of considering curricular fit in both the development and implementation of curricular resources.

Despite calls for the importance of discussion within the field, it is largely absent from history classrooms. One exception is the work of Reisman et al. (2018), who designed a framework for facilitating text-based, whole-class historical discussions. In a study of teacher candidates, Reisman et al. (2019) found that with preparation, instructional scaffolds, and other materials, teacher candidates can facilitate text-based discussions, although they still face challenges connecting discussions to instructional goals.


Historical Consciousness

Historical consciousness (Nordgren & Johansson, 2015; Rüsen, 2017) is centered on how people think about history, how people engage with historical knowledge, and how people use history to think about themselves. In recent years, historical consciousness has expanded to the areas of Indigenous and Black historical consciousness. Marker (2019) explored the way Indigenous meanings of history can expand Western notions of historical truth and the conflicting communication patterns between Indigenous and non-Indigenous peoples. Drawing on diaspora literacy, historical consciousness, and Black critical theory, King (2019, 2020) developed a framework of Black historical consciousness, which aims to explore what it means to be Black historically, as well as delve into critical and racial analyses of Black history. Arguing the “Western problem” of K-12 history curriculum and development of historical consciousness through narrative, King proposed Black historical consciousness to balance hegemony and emphasize the humanity of Blackness with historical consciousness.


Innovations through Technology

Advances in technology have greatly expanded the possibilities for history pedagogy by providing students widespread access to primary source documents and scaffolds to support their analytical and communication skills. Free online materials offer students valuable opportunities to gain access to primary sources, view documentaries, and use tools to analyze sources. Studies have shown the effectiveness of these approaches. For example, in a randomized control study of a Facing History and Ourselves professional development, Barr et al. (2015) found that students of intervention teachers demonstrated stronger skills in analyzing evidence, agency, and cause and effect; higher levels of self-reported civic efficacy and tolerance for others with different views; and more positive perceptions of the classroom climate and opportunities afforded for engaging with civic matters than students in the comparison group.

Scholarship in teaching history with and through film and other media has a long tradition (Marcus et al., 2018; Paxton & Marcus, 2018). There is a wide range of historical films that have potential pedagogical value, and recent studies have shown historically themed video games to also be potential sites for historical understanding (e.g., Gilbert, 2019; Metzger & Paxton, 2016). Both film and video games can lead to increased student motivation and interest in history, as well as the development of historical empathy. However, these media can also be sources of misinformation, requiring oversight and scaffolding from teachers.



History Education that Challenges Dominant Narratives

A critical way in which history education has changed in recent years is the inclusion of non-dominant narratives, building on scholarship in culturally responsive/sustaining pedagogy (Alim et al., 2020; Ladson-Billings, 2021; López, 2024). Scholars in the United States and beyond have criticized existing materials in myriad ways for perpetuating dominant master narratives, excluding marginalized voices, centering whiteness, and privileging non-racist over anti-racist ideology.

Representation of Peoples and Stories in History Education

Studies have shown that some teachers, both experienced and novice, struggle to use a critical lens in addressing racial oppression (e.g., Hughes, 2022; Swalwell et al., 2015) and that curriculum materials, as well as aspects of popular culture (e.g., King & Womac, 2014), do not support teachers in moving beyond the dominant narrative. Although some exceptions exist, most textbooks and state curriculum standards, which teachers rely heavily on, tend to reinforce traditional narratives.

For example, Shear et al. (2015) investigated the representations of Indigenous peoples in K-12 U.S. history standards. They found that coverage was primarily relegated to the pre-1900s and that the standards reflected, through a colonial mindset, a Eurocentric master narrative that marginalizes Indigenous cultures and knowledge. In content analyses of state-level US history standards, An (2016, 2022) has found that the Asian American experience is “invisible” in most states’ standards, leading her to conclude that Asian Americans are not “legitimate members of this nation and have little place in the story of the United States” (An, 2016, p. 268).

With respect to representation in history textbooks and curriculum standards, the most studied group has been African Americans. In a study of representation of Black women in high school history textbooks, Woyshner and Schocker (2015) found that they and their histories were marginalized. The authors offered a framework for analyzing curriculum content of representation of diverse peoples and discussed the dangers of viewing the experiences of white, middle-class women as the norm. Studies of state curriculum standards have found similar results. In an analysis of the 2011 South Carolina social studies standards, Eargle (2016) found that they do not offer a complete or accurate narrative of slavery, and they perpetuate negative images of African Americans. In a similar study of Virginia History and Social Science standards, Jones (2022) found that African American history is oversimplified, traditional master narratives were presented, and Black fear was not named or acknowledged. Collectively, these studies demonstrate the one-dimensional representation of the traditional history curriculum that silences stories and accounts of marginalized people within the meta-narrative. It is worth noting, however, that efforts have been made in recent years to reframe this narrative, perhaps most notably The 1619 Project (Hannah-Jones et al., 2021), which attempts to recast the story of U.S. history around the legacy of slavery.


Difficult History

Difficult history is a sprawling concept interpreted in different ways (e.g., through a psychoanalytic trauma-centered perspective or a social psychological perspective [Goldberg, 2017]) and related to other concepts such as “dangerous memories” (Zemblyas & Bekerman, 2008), “pedagogy of remembrance” (Simon, 2005), and “hard history” (Shuster, 2018). Gross and Terra (2018) identified five defining criteria of difficult histories: they are central to a nation’s history; they often contradict traditional historical accounts; they have relevance to contemporary life; they often involve violence; and they can create disequilibria, particularly regarding individuals’ previously held notions about their nation’s history. The Holocaust, Indian Residential Schools, and the experiences of Palestinian refugees are just some of the topics that scholars have identified as potentially difficult for students to process within educational spaces. Of course, a critical question regarding the study of difficult history is “difficult for whom?” (Barton, 2019).

Teachers tend to struggle with teaching difficult history, and as a result, secondary students lack nuance and sophisticated understandings of topics that are considered difficult history (Schuster, 2018). This limited understanding is due to lack of educational opportunities, not to students’ innate skills. For example, Gross (2014) studied the ways high school students interpreted images from the Holocaust, finding that differing interpretations are attributable to students’ different established schematic frameworks. Knowledge of historical context can help students interpret difficult histories in complex ways.

Difficult history can also be taught outside the social studies classroom. Harris et al. (2019) made the case that English Language Arts classrooms are an important space for genocide instruction, particularly teaching the comparison of Rwandan genocide and the Holocaust. Also, multiple studies have shown how non-school sites, such as museums, can be effective in helping students better understand difficult historical topics (e.g., Keenan, 2019; McCully et al., 2021).


Anti-racism, Power, Equity, and Inclusivity in History

In addition to highlighting the problems of existing narratives in history curricula, scholars have studied curricula and pedagogical approaches that have centered on anti-racist pedagogy, power, and equity. They have also explored how students respond to curricula that are more inclusive of diverse peoples and narratives and that focus squarely on justice. Scholars have advocated for the broader inclusion and representation of historically marginalized individuals and groups in U.S. history, as well as their stories, experiences, and means of resistance.

Woodson (2016) examined Black students’ interpretations of Civil Rights Movement curricula and observed the prevalence of “messianic master narratives” that position individuals as messiahs or saviors of an oppressed group who have to reflect certain qualities (e.g., bravery, Judeo-Christian values). She argued that such narratives undermine students’ understandings of historical agency and historical collective action. As King (2017) noted, “Black history is needed to allow society to comprehend Blackness through the record of Black agency and advancement in the context of systemic notions of White supremacy and racism” (p. 17).

With respect to Latinx history, Santiago (2017) exposed the problematic ways in which the 1940s Supreme Court case about Mexican American school segregation has been absorbed into the larger Black Civil Rights narrative, leading to a simplified understanding of the particular experiences of Mexican Americans regarding racism and discrimination, specifically minimizing of differences across the experiences of racial/ethnic groups that can reinforce the perception of progress. She argued that there is an “illusion of inclusion”; the Mexican American experience is represented but its nuances and uniqueness are ignored (Santiago, 2020). In another study of the experiences of Latina prospective teachers in a bilingual social studies methods course, Salinas et al. (2016) found that these teachers developed historical narratives that included traditionally ignored histories of communities of color. In contrast to traditional approaches, pedagogies with LatCrit allowed students to challenge dominant narratives and create counterstories that give voice to the experiences of oppressed groups.

Like with African American and Latinx history, women’s history and gender studies have been underrepresented in social studies education (Engebretson, 2014; Schmeichel, 2014, 2015). Yet, research on how students make sense of gender and feminism is growing. For example, Colley (2019) explored how 17 twelfth-grade students in a rural school in the upper South discussed women’s history while participating in a historical thinking activity analyzing photographs of second-wave feminism. She found that students were capable of identifying and discussing systems of power and drawing connections between past and contemporary conditions and that students felt that their normal curriculum’s exclusion of feminism and women’s history was purposeful. In another study, Errázuriz (2021) documented how students at an all-girls high school in Chile merged historical understanding and feminism to support political activism.

For decades, scholars have argued for the inclusion of LGBTQ+ people in history education; yet, they remain largely excluded from the traditional curriculum (Camicia & Zhu, 2019). However, research suggests that LGBTQ+ history can be included within the narrative of U.S. history and that there are benefits to doing so. In a case study of a high school history teacher, Helmsing (2016) showed the possibilities of promoting and furthering equality for the LGBTQ+ community by focusing on non-dominant narratives that extended beyond a traditional LGBTQ+ curriculum. He argued that history can be taught in ways that help students understand who has been an American in the past, present, and future.

Finally, there has been an increased focus in recent years on how traditional approaches to social studies education result in Indigenous erasure through failure to recognize Indigenous sovereignty and ways of knowing, as well as the avoidance of historical atrocities to Native peoples (Keenan, 2021; Sabzalian et al., 2021). The Turtle Island Social Studies Collective (2019) explored work by Indigenous women changemakers and how their professions, communities, and Native nations could inform upper elementary social studies curriculum through a focus on land, colonization, tribal sovereignty, and language and culture. In a study of fourth-grade field trips to a California Indigenous-led museum rooted in Ohlone knowledge called Mission Delores, Keenan (2019) found that the content and design of an Indigenous colonial counterstory provided children opportunities to engage authentically with conflicting sources of historical knowledge.

While scholarship has grown in recent years, more work is needed to understand the ways in which teachers can embed structural and systemic issues related to race, power, and privilege in history education (Wills, 2019); support students in considering and analyzing alternative narratives to traditional history; and view historical accounts with lenses regarding whose stories are marginalized or missing.



Students’ Historical Reasoning and Engagement with Content

Ethical Reasoning and Empathy

Following the cognitive revolution and postmodern shifts toward history education, history educators have placed increasing importance on students’ abilities to form reasoned ethical judgments about the past. Ethical reasoning is a complex process, requiring perspective-taking, contextual understanding, and judgment (see Yoon, 2022). Scholarship has shown that there is a gap between teachers’ views about ethical judgments and how they approached instruction (Gibson, 2014). This area of historical thinking is under-researched, and scholars have argued for the importance of expanding history education to engage students in ethical judgments (Milligan et al., 2018). In an analysis of U.S. History textbooks, for example, Pearcy (2014) found that they do not provide opportunities for readers to critique the moral dimensions of war, and he called on teachers to engage their students in more thoughtful analyses of war within the curriculum.

Another historical skill related to ethical reasoning is historical empathy, the cognitive and affective process of understanding the reasons for individuals’ decision-making in the past (Endacott, 2014). Like ethical reasoning, historical empathy also requires students to engage in perspective-taking and historical contextualization. It also requires an affective dimension—making connections between events in the past and events in one’s own life experiences. In a study of secondary teachers and students in the Netherlands, Bartelds et al. (2020) found that a commonality among both groups is that they were able to connect historical empathy to aspects of empathy in their daily lives.


Students’ Personal and Cultural Relationship to Content

Scholarship in culturally sustaining pedagogy confirms the importance of curricula that is representative of students’ cultural backgrounds and values their cultures. In a small-scale study of 102 students, ages 12–14, that drew on survey data and focus group discussions, Harris and Reynolds (2014) found that students from minoritized ethnic backgrounds often feel a lack of personal connection to the past—at least how they are taught history—given they do not see themselves reflected in the history they are taught. Additional investigations into students’ responses to historical content demonstrate that students are deeply interested in seeing people like themselves represented in historical accounts. For example, in a study of 35 high school students from a school with a high Latinx population, Halvorsen et al. (2016) found that students appreciated being able to see themselves, their families, and/or their communities in historical accounts. In a multiple case study, Levy (2017) examined how 17 high school students made sense of narratives to which they had heritage connections. She found students appreciated and learned from heritage histories in their classrooms and reinforced the important role their families’ pasts played in history. Kim (2023), however, identified a potentially problematic aspect of connecting history to students’ culture; she found that U.S. students were prone to misunderstandings about world history because they situated the topics learned in class within their U.S. sociocultural context.



Summary

Although disciplinary approaches to history education remain important to understanding how students make sense of history, it is clear that the field’s conception of historical understanding has broadened in recent years. Scholars are increasingly focusing on studying students’ emotional engagement with the past, the representation of diverse narratives in the curriculum, and the ways teachers can use critical perspectives to support students’ understanding of racialized power.



Conclusion

As evidenced in this chapter, both civic and history education scholars have pursued lines of inquiry that have responded to the societal challenges present over the past decade. Scholars have introduced the field to new frameworks that have brought inequity and injustice in the curriculum to light. Simultaneously, there has been a concerted effort to move toward more activist social studies education that not only identifies societal injustices but also provides students with the skills needed to enact social change. These are trends that we hope will continue.

From an educational psychology perspective, the field would benefit from a greater emphasis on how students learn. We have documented a number of studies in this chapter that are exemplars in illustrating the cognitive processes and outcomes of quality social studies instruction, but they are the exception, not the rule. Particularly within history education, we are concerned about the decline of studies focusing on students’ understanding of essential concepts such as historical perspective-taking and historical empathy. As this review shows, excellent work is being done in these areas, but it largely is occurring in Canada and Europe.

Social studies research too often fails to make the leap from what is taught to how students process that information. Connecting critical perspectives with evidence of positive learning outcomes and civic competencies for students is essential to helping the field push back against traditional, fact-based social studies instruction in favor of the type of inquiry-based, justice-centered learning advocated for in the C3 Framework and the field, writ large.

In conclusion, we offer the following questions as we look forward to the next decade of social studies research:


	How well do inquiry-based approaches lead to greater student outcomes, both in terms of understanding of content and civic dispositions?


	How will efforts to teach in culturally sustaining, justice-oriented ways be affected by external pressures on schools and teachers?


	How will changing demographics in the United States affect the types of civic/historical narratives taught in K-12 schools?
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Introduction

We wrote this chapter in the contexts of a worldwide pandemic and global climate crisis. Science and technology are seen by many as a critical enterprise for facing these dire challenges. The need for scientifically literate citizens who can understand and engage with scientific solutions, such as vaccinations and energy consumption choices, has never been clearer.

We also wrote this chapter with protests against anti-Black racism in mind. Such protests clearly identify the overdue need for action to ensure social justice for groups historically minoritized and disempowered because of their skin color (e.g., black, brown), gender identification (e.g., women), religion (e.g., Muslims), sexual orientation (e.g., LGBTQIA+), and more. We have endeavored to include a diverse body of research in this chapter with particular consideration to scholars from groups whose voices have been historically unheard. We acknowledge the critical work being done by numerous scholars around issues of justice, diversity, equity, and inclusion in science, and we strongly encourage readers to look to these experts for progress in this area (e.g., Bae et al., 2021; Bang et al., 2017; Jones & Burrell, 2022; Madkins & Nasir, 2019; Richard & Gray, 2018; Tan et al., 2023; Vakil & Ayers, 2019; Warren et al., 2020). Attending to matters of equity and diversity in educational research and practice is critical for ensuring a more democratic society that facilitates science literacy and opportunity for all learners (National Academies of Science, Engineering, and Medicine [NASEM], 2016).

Finally, we built on the work of the authors who wrote the science learning and teaching chapters for the first three Handbook of Educational Psychology editions, summarized in the next section. We returned to a more expanded view in this chapter, where we highlighted contemporary and enduring theories and research in science learning and teaching and focused on advances in bridging research and practice since publication of earlier editions.

Highlights from Handbook Editions 1, 2, and 3

In the Handbook’s first edition, Linn et al. (1996) provided a historical overview that divided science learning and instruction into three distinct periods, where different groups (scientists, instructors, psychologists, and science education researchers) worked at first separately and then later collaboratively. Linn and Eylon (2006) then focused on integrating science learning and instruction perspectives in the second edition. They examined various views of the science learner and how to design effective science instruction through developmental, cognitive, and constructivist viewpoints. Sinatra and Seyranian’s (2016) third edition chapter had a tight focus on conceptual and attitudinal change about controversial science topics (e.g., causes of the current climate crisis). They presented a two-by-two framework relating (a) attitudes (pro vs. con) with (b) conceptual knowledge (accurate vs. misconceptions) of controversial science topics and proposed that learning environments taking into account adaptive emotions, attitudes, conceptual knowledge, and the epistemic practices of science would facilitate scientifically accurate understanding.


Chapter Framework

In this chapter, we lay out four categories of theories and research in science learning and teaching: (a) conceptual development and change, (b) the cycle of scientific inquiry and development of scientific expertise, (c) learning and teaching science through argumentation, modeling, and computational thinking, and (d) learning and teaching science through socio-scientific issues. We examine these focus areas within the context of engagement. Increased levels of classroom engagement are often associated with science learning and achievement (see, for example, Lee et al., 2016), and because of this strong relation, some claim engagement to be the “holy grail of learning” (Sinatra et al., 2015). Others have used engagement as one component in a framework to characterize active learning of undergraduate science (LaDue et al., 2021; Lombardi et al., 2021). We operationally define engagement as the degree of involvement in the learning task, topic, or domain, with greater levels of engagement related to deeper science learning (see, for example, Ben-Eliyahu et al., 2018; Robinson et al., 2017). To capture the full range of involvement in learning (e.g., thinking, behaving, and collaborating), we adopt a stance taken by many who have characterized engagement through dimensional components: (a) cognitive, (b) social-behavioral, (c) affective, and (d) agentic (Fredricks et al., 2016; Reeve & Shin, 2020; Sinatra et al., 2015). These components are categorical, but there may be appreciable overlap among them. When possible, we identify such overlap via examples.

Cognitive Engagement

Cognitive engagement is learners’ investment in thinking and reasoning during learning (Chi et al., 2018). Investment is often characterized via higher-order thinking, such as self-regulated thinking processes. In science learning, cognitive engagement has been associated with thinking and reasoning processes that promote understanding of scientific content and construction of scientific knowledge (Berland et al., 2016; Kang et al., 2016). Greater levels of cognitive engagement occur when science learning tasks are interactive and constructive (e.g., tasks that support generation, analysis, and/or evaluation of valid scientific inferences) and involve deep processing strategies (e.g., strategies that link and integrate prior knowledge with the novel science conceptions through elaboration and extension; Chi et al., 2018).


Social-Behavioral Engagement

Social-behavioral engagement are individual and social behaviors that characterize participation, such as paying attention, taking notes, on-task talking and listening in group work, and collaborating during problem solving activities (Bae & Lai, 2020). In science classrooms, students’ social-behavioral engagement can be observed through participation in scientific practices, such as involvement in argumentation and discourse (Lombardi et al., 2022; Ryu & Lombardi, 2015).


Affective Engagement

Affective engagement is characterized by the level of feelings, such as joy and interest, that facilitate learning involvement (List, 2021). Affective engagement includes complex interactions among short-term emotions (e.g., curiosity) and more long-term moods, interests, and attitudes in science learning (Hong & Perez, 2024). In science learning, affective engagement may promote feelings conducive to task, topic, or domain involvement, such as positive attitudes toward science, sense of belonging and identity in a particular domain, such as physics, and value of the scientific enterprise.


Agentic Engagement

Agentic engagement is characterized by students proactively contributing to the learning community’s science instruction in a way that benefits their and their peers’ understanding. Agentic learners author their own contributions, are accountable to the learning community, and have the authority to solve problems (Nussbaum & Asterhan, 2016). As students undergo the critical transition from childhood through adolescence to adulthood (Bandura, 2006), students develop from being largely guided by parents and teachers to seeking more agency in their learning (Schunk & DiBenedetto, 2020). Agentic engagement may emerge from students’ social-behavioral, affective, and cognitive components of engagement. Learners can deepen their agentic engagement by increasing competency in the learning tasks, relatedness to the learning topics and subject, and autonomy to construct meaning (Patall et al., 2019). In the science classroom, agentic engagement involves purposeful epistemic construction and manipulation of scientific resources (e.g., collecting, analyzing, and evaluating data, evidence, and explanations; Lombardi et al., 2022).




Contemporary and Enduring Research Areas in Science Learning and Teaching

We now examine four major theoretical research areas in science teaching and learning through the perspective of these four engagement components. We acknowledge that these theoretical areas have been situated within various cycles of science education reform efforts, including the current US context driven by A Framework for K-12 Science Education (National Research Council [NRC], 2012) and the Next Generation Science Standards (NGSS Lead States, 2013). Over many decades, various reform efforts have driven the “research lexicon” (see, for example, Osborne et al., 2018). However, despite ephemeral spikes in terminology, three of the four major areas (conceptual development and change; scientific inquiry and expertise; and argumentation, modeling, and computational thinking) have largely formed the theoretical and empirical foundation for these reform efforts, including the three-dimensional (i.e., integrating practices, crosscutting concepts, and disciplinary ideas) perspective found in the NGSS. The fourth, socio-scientific issues, although not explicitly mentioned, has been implicitly foundational to science learning and teaching via connections between science, technology, and society (Sadler, 2009). In the following, the focus of a particular subsection may relate to factors and/or situations that can increase engagement, whereas another may focus on how increased engagement affects a particular outcome (e.g., conceptual change). These shifts are largely subtle and reflect the focus of recent research in a particular area. However, we view ways to increase engagement and outcomes from increased engagement as closely related and dynamic, overlapping and intertwined.

Conceptual Development and Conceptual Change

Development and change of conceptual understanding is characterized by transformations in existing mental representations associated with knowledge and understanding (e.g., a proposition, schema, or personal theory stored in long-term memory; Lombardi & Danielson, 2022). Research into concept development and conceptual change has been an important focus in science learning and teaching, in part because alternative conceptions of phenomena are abundant due to science’s often complex and abstract nature. Many have viewed the science learning process via the metaphor of knowledge construction and reconstruction, which stems from a long line of theoretical and empirical research integrating philosophy of science that used scientific revolutions as an analog to conceptual change, and psychology, which has approached conceptual development and change as a process of mental representation transformation (Lombardi & Danielson, 2022; Murphy & Alexander, 2016; Trevors, 2024). Such research continues to play prominent roles (Lin et al., 2019; Potvin et al., 2020), in part due to a resurgent and current societal trend in science denial (Herrick et al., 2023; Sinatra & Hofer, 2021). Considerable current work in conceptual development and change includes some or all elements related to cognitive, social-behavioral, affective, and agentic factors (e.g., Lombardi et al., 2016; Loyens et al., 2015; Sinatra et al., 2014).

A common physical science topic is force and motion, where learners may have an alternative conception that objects stay in motion due to an inherent motive force (i.e., there is a force within the object that keeps it moving even in the absence of any directly observable outside force acting on the object). Although this conception may be based on prior experiences, it conflicts with Newton’s First Law of Motion, where an object will remain in motion or rest if not acted upon by an outside force (i.e., there are no inherent motive forces within objects). Conceptual change on this topic would occur when the learners’ conceptions about force and motion are reconstructed to represent accurate domain knowledge (Potvin, 2023). This change might occur developmentally with little or no instruction, or purposefully, through instruction and reflection.

Conceptual Development and Change via Cognitive Engagement

Conceptual development and change have been primarily characterized via the cognitive engagement component, with the role of prior knowledge at the heart of many studies. Simonsmeier et al.’s (2022) meta-analysis examined the impact of the degree of similarity of prior knowledge to the novel conception (i.e., the concept that is the topic of instruction) in learning. Greater similarity between prior and novel conceptions is related to a lower cognitive demand where shallower learning processes (e.g., rehearsal) may constitute sufficient cognitive engagement. However, when prior knowledge is dissimilar to the novel conception, strategies requiring a higher cognitive demand and deeper learning processes (e.g., analyzing, justifying, explaining, elaborating) may be needed to attain meaningful cognitive engagement (Lombardi, 2023). Recent research has also examined the dynamic influence of prior knowledge on learning novel conceptions, and specifically considered the effect of scaffolding that effectively supports learners’ recognition of inaccurate information and cognitive reconstruction of prior knowledge into scientifically accurate conceptions. Kendeou and O’Brien (2014) and Kendeou et al. (2019) have posited a knowledge reconstruction process comprising three steps, including co-activation of prior and incoming knowledge; integration of two competing knowledge structures in memory (e.g., prior knowledge and incoming knowledge); and the drawing of more memory resources by the new knowledge via competing activation and inference generation (see also Trevors, 2024). This three-step process may optimize learning when the competing knowledge is used by the individual to make inferences, particularly causal inferences. Lombardi et al. (2016) have further speculated that this process of competing activation and inference generation could result in more critical and scientific cognitive evaluations that may increase plausibility of the novel accurate information and decrease the plausibility of the prior but inaccurate knowledge. Such a shift toward more scientific judgments could, in turn, facilitate students’ learning of scientifically accurate conceptions.


Conceptual Development and Change via Social-Behavioral Engagement

Many researchers have focused on an individual’s behavioral engagement to facilitate conceptual development and change (see, for example, the comprehensive review by Potvin et al., 2020). The construct of transformative experience intersects with social-behavioral and affective engagement and is characterized by students choosing to apply school science learning in their everyday lives and finding meaning in doing so (Pugh, 2020; Pugh et al., 2021). Fostering transformative experiences results in deeper conceptual understanding (e.g., Pugh et al., 2017a, 2017b). However, strategies that focus on identifying conflicting conceptions often have limited effectiveness because individuals may ignore, discard, and/or reject the novel information in a variety of ways (Brod et al., 2020). Approaches such as peer interactions promote social-behavioral engagement through persuasion and interest transference, which in turn may lead to a greater chance of conceptual development and change (Sinatra & Lombardi, 2020). For example, instruction that used scaffolding promoting negotiation via group discourse about conflicting explanations resulted in less rejection of non-scientific conceptions and greater understanding when the group achieved scientific consensus (Governor et al., 2021). Such peer interactions may also promote more positive attitudes and other affect that facilitate conceptual development and learning.


Conceptual Development and Change via Affective Engagement

Affect plays a key role in concept development and change. Heddy et al. (2017) found a potentially dynamic interplay between conceptual, attitudinal, and emotional change in students learning about genetically modified foods. These researchers showed that decreases in certain emotions, such as anger and anxiety, and increases in other emotions, such as curiosity, and more positive attitudes were related to increased understanding. Researchers have categorized these emotions into two valences: positive (e.g., curiosity) and negative (e.g., confusion; Muis et al., 2018; Vogl et al., 2019). However, both positive and negative emotions may facilitate affective engagement on particular learning tasks. For example, instruction that promotes moderate levels of discordance between prior knowledge and novel conceptions (e.g., discrepant events, in which the outcome is counter to expectations) may result in cognitive dissonance. Such dissonance may promote confusion that could lead to enhanced engagement to ameliorate moderately intense feelings of frustration, whereas intense frustration and dissatisfaction may lead to disengagement (Cheon et al., 2019; King et al., 2017). Some degree of dissatisfaction, when accompanied by an autonomy-supportive learning environment—such as student-led social interactions—may facilitate learners’ agentic engagement and conceptual development (Immordino-Yang & Gotlieb, 2017; Reeve et al., 2020).


Conceptual Development and Change via Agentic Engagement

Conceptual development and change is unlikely to occur without explicit thought and action, but it can be facilitated by intentional learning (LaDue et al., 2021). Such agency can manifest as individual-focused (i.e., to improve the conceptual development and change in oneself) and/or peer-focused (i.e., to improve the conceptual development of the learning community; Lombardi et al., 2022). An individual’s and group’s stake in and identification with the novel concept may increase the perceived value of the science learning task, levels of engagement, and potential for conceptual development and change (Trevors et al., 2016). This higher stake in the outcome of constructing scientifically accurate conceptions about phenomena (e.g., environmental sustainability) leads to feelings of enhanced topic relevance and agency for productive participation in scientific practices (e.g., Ballard et al., 2017; Gray et al., 2020). A combination of instructional strategies may facilitate agentic engagement as they also generally promote more gradual and sustained conceptual change and conceptual development. For example, Clement (2008) proposed that learners engage in model evolution—a cycle of repeated criticism and revision of explanatory models that involves a series of iterative dissonance and analogy strategies to help the learner construct a scientific model of a phenomenon over time. Gradual model evolution may involve empirical investigation strategies (e.g., biology labs) that have the potential to help learners critique and revise their explanatory models over time, characteristic of high levels of agentic engagement (e.g., Hester et al., 2018).



The Cycle of Scientific Inquiry and Development of Scientific Expertise

Since the 1970s, researchers have examined a learning cycle to weave the development of understanding about scientific concepts with that of more abstract and complex reasoning reflected in empirical investigations (Karplus & Butts, 1977; Rönnebeck et al., 2016). In their meta-analysis, Lazonder and Harmsen (2016) said that students engage in scientific inquiry when they ask research questions and collect information through experiment or observation to discover a concept’s underlying principles. Student engagement in inquiry is a major component of “productive” science instruction, which should include both explicit instruction and scaffolded opportunities for practice and application (Darling-Hammond et al., 2020). Recent science education reform guidelines suggest that scientific inquiry involves simultaneous coordination of knowledge and skills, increasing student knowledge of and engagement in scientific practices (e.g., asking questions, planning and carrying out investigations, analyzing and interpreting data; NRC, 2012). To help pave the way for science education reform in this regard, “science investigation and engineering design should be the central approach for teaching and learning science and engineering” (NASEM, 2019, p. S-4), with scaffolds needed for learners to develop deeper understanding of both phenomena and evidence-based solutions (Sikorski, 2019). Overall, an educational aim is to engage students in inquiry-based practices that increase learners’ scientific literacy and expertise (Allchin, 2017).

Promoting Scientific Inquiry and Expertise via Cognitive Engagement

Engaging in inquiry activities and developing scientific expertise is challenging for learners. Although children may be “natural-born” inquirers, open-ended and ill-structured inquiry-based learning activities often fall short of developing scientific literacy and expertise (e.g., Jiang et al., 2018; Segedy et al., 2015). Likewise, learning science as a collection of facts often involves little or no consideration of scientific inquiry, and also fails to develop scientific literacy and expertise (e.g., Kutluca & Aydın, 2017). Recent education reform efforts and associated instructional strategies, as a result, have focused on learning science through guided inquiry involving opportunities for learners’ exploration, direct instruction by teachers and instructors, and deeper meta-reflections to increase cognitive engagement (Lombardi & Bailey, 2020; Manz, 2015; Windschitl et al., 2018). For example, the 5E Instructional Model (Bybee, 2019) suggests that science lessons should start with engagement and exploration phases to facilitate students’ investigatory planning and observation/data collection; then has students explain their results and compare that to the scientifically accurate explanation to promote monitoring of their understanding; and finally, asks students to elaborate on and evaluate their understanding and effectiveness in this process of scientific inquiry. Instructors’ abilities to facilitate learning via scientific inquiry may also depend on their prior practical science experience (Penuel, 2017).


Social-Behavioral Engagement in Scientific Inquiry and Expertise

Social-behavioral engagement is fundamental to scientific inquiry-based instruction and development of scientific expertise. Social-behavioral engagement in classroom scientific inquiry may facilitate instruction about norms of valid scientific investigations, such as the standards of reliable data collection (e.g., accurate and consistent measurement; Fitzgerald et al., 2019). For example, an instructor may have students collect data, and before the instructor interprets these data, the students could engage in group work to analyze and discuss trends in order to come up with a possible explanation of a particular phenomenon (Rosenberg & Krist, 2021). Researchers can observe social-behavioral engagement via changes in learners’ participation in the scientific inquiry (Lombardi et al., 2022; Ryu & Lombardi, 2015). Social-behavioral engagement may also be characterized by simple changes in “following rules, protocols, and directions” in laboratory investigations, although this may co-occur with other engagement dimensions simultaneously (Bae & Lai, 2020, p. 14).


Affective Engagement through Scientific Inquiry and Expertise Development

Affective engagement can vary with scientific inquiry activities, which in turn can promote or hinder the development of scientific expertise. For example, active engagement in investigation and design can create meaningful learning experiences, pique curiosity, and improve interest in and identification with science (NASEM, 2019). Other types of laboratory experiences (e.g., animal dissections) can be associated with strong unpleasant emotions, such as disgust, anxiety, and anger (Randler et al., 2016). Affective engagement in scientific inquiry is also impacted by learners’ beliefs about their abilities to complete a laboratory or field-based investigation (i.e., their science inquiry self-efficacy beliefs). Such self-efficacy beliefs are influenced via multiple sources—emotional arousal, previous attainment of mastery, levels of external persuasion, and perceptions via vicarious experiences—that are present at some level in educational and professional science inquiry situations (e.g., laboratories; Sheu et al., 2018). For example, Bailey et al. (2017) found that peer modeling during short, in-class inquiry exercises (i.e., to increase vicarious experiences) and participation in opportunities to improve skills related to the tasks (i.e., to increase mastery experiences) resulted in higher levels of self-efficacy and greater science learning in large introductory undergraduate astronomy courses. Similarly, Usher et al. (2019) found that frequent experiences that promote mastery development led to increased self-efficacy and affective engagement in science and mathematics activities, particularly when such mastery experiences build productively on failed results (such as failed science laboratory experiences that are scaffolded to promote troubleshooting and problem solving).


Scientific Inquiry and Expertise to Deepen Agentic Engagement

Somewhat recently—and with increased intensity due to a growing awareness and understanding of social injustice—researchers and practitioners have been advancing an agenda that links scientific inquiry and expertise with agentic engagement (see, for example, Hall et al., 2021). Agency may be fostered via scientific investigations that allow the learner to construct understanding by drawing on their lives (Reeve & Shin, 2020) and cultures outside of school and other physical learning spaces and is deepened as students use their own identities to shape the science learning process, rather than adhering to the identity imposed upon them by the scientific institution (Boda & Brown, 2020; Kim et al., 2018). Increasing agentic engagement can help transform institutional and structural identity by actively advocating for increased equity and diversity within the community of scientific experts and reshaping standards of scientific learning (e.g., Calabrese Barton & Tan, 2019; Mensah, 2019).

Science teachers should also explicitly afford opportunities for students to enact their agency when participating in scientific inquiry. This may be counter to more traditional science, where many teachers either implicitly or explicitly control the formal learning environment (Bang et al., 2017). Schmidt et al. (2018) found that science laboratories, while the most frequently used learning activity, were “the most polarizing” with the highest number of both full engagement (i.e., high in measures of cognitive, affective, and behavioral engagement) and universally low engagement (i.e., low in all three measures) profiles found in this activity type (p. 34). When students had the choice to frame the knowledge construction in the laboratory (e.g., choosing how to investigate a particular phenomenon), they had greater levels of overall engagement. But such framing in the context of inquiry activities is challenging for students and may require instructional scaffolding that develops learners’ autonomous thinking over time (Kang et al., 2016; Patall et al., 2019). In developing autonomy, supportive scaffolding that fades may support development of scientific expertise.



Learning and Teaching Science through Argumentation, Modeling, and Computational Thinking

Argumentation, modeling, and computational thinking have seen much increased emphasis in science learning instruction and research. These scientific activities expand the traditional notion of the scientific inquiry cycle by promoting bottom-up learning of authentic scientific knowledge construction (Schauble, 2018). Scientific argumentation is a process that scientists use to co-construct understanding of natural phenomena via scientific reasoning and evaluation of evidence-based claims (Bae et al., 2021; Governor et al., 2021). Scientific argumentation is an inherently constructive process and, as a science learning strategy, builds upon the notion of cognitive and social construction of evidence-based explanations (Mercier, 2016). Like argumentation, modeling is widely used by scientists in all domains, where models refer to applications of theory (i.e., explicitly representing accounts of structures or processes or implicitly describing how a theory aligns with data), and are represented in many forms (e.g., physically, mathematically, and/or conceptually; Ruppert et al., 2019). Argumentation is used, in part, to develop models that are predictive of observed phenomena (Brewe & Sawtelle, 2018; McConnell et al., 2017; Schauble, 2018; Windschitl et al., 2018). Many models are driven via computational processes, necessitating a link between computational thinking and modeling. Like modeling, computational thinking involves using and manipulating data, problem solving, and systematic reasoning, which can be broken down into four components: input, integration, output, and feedback (Cabrera, 2019; Christensen & Lombardi, 2020; Cross Francis, 2024).

Argumentation, Modeling, and Computational Thinking to Deepen Cognitive Engagement

Argumentation, modeling, and computational thinking may facilitate cognitive engagement, in addition to other engagement forms. Manz et al. (2020) claimed that argumentation and modeling activities should serve the learning process rather than being performative or prescriptive. To strengthen cognitive engagement, argumentation and reasoning should be viewed as knowledge-building activities involving both scientific content and understanding how the scientific community develops their content. When practices such as argumentation, modeling, and computational thinking include deeper processing strategies (e.g., students grappling with competing models to explain a phenomenon, such as a liquid turning to gas, and using evidence from a phase change lab to make the case for the scientifically accurate model), they can build learners’ conceptual knowledge about how scientists investigate phenomenon and construct hypotheses and theories (Fischer et al., 2014; Nesbit et al., 2019). Such reasoning and thinking may be domain specific (Osborne et al., 2018). For example, evaluative criteria used to judge the validity of line of evidence and competing explanations might vary in the different scientific domains such as physics, where evidence is often obtained via experimentation, or geology, where evidence is often obtained via field sampling observations (Ruppert et al., 2019).

These tasks promote engagement by activating both cognitive and metacognitive processes when learning science. For example, Na’ama et al. (2019) asserts that cognitive engagement is deepened via argumentation when the discourse includes science content and principles as well as metacognitive reflection about “epistemic products and processes (e.g., models)” that emerge from such discourse (p. 106). Another example is a learning progression that integrates the development of computational thinking and knowledge of biological evolution. Christensen and Lombardi (2020, 2023) suggested that when students reason about four computational components (input, integration, output, and feedback), they may have higher levels of cognitive engagement during biology learning tasks compared to more traditional, non-computational data collection activities (e.g., counting bacterial growth in petri dishes). Such computationally related engagement may thus promote more scientific modeling and prediction at a variety of biological levels (micro, i.e., molecular and cellular; macro, i.e., ecological) and a deeper understanding of evolution.


Social-Behavioral Engagement in Argumentation, Modeling, and Computational Thinking

Effective argumentation involves discourse between people. Mercier et al. (2017) suggested that scientific theories emerge and gain acceptance in science because an individual or a group presents reasons (e.g., evidence and/or models to support their explanatory claim) and the thinking underlying them (e.g., computational products and processes). These are then evaluated by members of a scientific community based on social and cognitive epistemic judgments (e.g., plausibility judgments made in comparison to alternative explanations and trustworthiness or credibility judgments about evidence and theory developers; Lombardi et al., 2016). Recent reform efforts suggest that students should socially and behaviorally engage in collective argumentation, modeling, and computational thinking similar to the scientific community (NGSS Lead States, 2013). Efforts to increase social-behavioral engagement around argumentation and modeling activities have shown some promise. For example, Governor et al. (2021) found that students’ discourse was most productive when they negotiated toward consensus via abductive reasoning promoted by instruction facilitating group members’ evaluations of the connections between lines of scientific evidence and alternative explanatory models. Such social-behavioral engagement may be promoted in argumentation when group members have specific roles (e.g., note taker and leader), equitably distributed resources, and problem-solving related goals that require cooperative interaction to achieve (Nussbaum & Putney, 2020; Premo & Cavagnetto, 2018).


Affective Engagement in Argumentation Modeling, and Computational Thinking

Sinatra et al. (2014) noted that emotions can play a significant role in scientists’ reasoning. Similarly, science learning activities that rely on reasoning, such as argumentation, modeling, and computational thinking, may more effectively engage learners when positive learning emotions (e.g., curiosity) are promoted and negative learning emotions (e.g., boredom) are discouraged in instructional settings (Nussbaum, 2011). Epistemic beliefs (e.g., beliefs about knowledge and knowledge characteristics) that facilitate scientifically valid knowledge construction, such as critically evaluating the connections between evidence and alternative explanation of a phenomenon, may be associated with productive learning emotions that deepen affective (as well as cognitive) engagement (Muis et al., 2018). Interest and attitudes about science and science learning also are related to affective engagement in argumentation and modeling tasks. For example, Renninger and Bachrach (2015) found that there are numerous ways to trigger interest in science learning tasks, with collaboration (e.g., via argumentation and modeling activities) being a key trigger to promote deeper engagement (both affective and social-behavioral). Although triggering interest does not necessarily lead to long-term persistence in science learning and participation in the scientific enterprise, triggering interest in the moment may increase affective engagement and conceptual development associated with a specific science learning task (Blankenburg et al., 2016). Repeated involvement in scientific argumentation and modeling around authentic and relevant scientific tasks (e.g., geology field experiences involving data collection) may also develop sustained personal interest via more frequent affective engagement (van der Hoeven Kraft, 2017).


Agentic Engagement via Argumentation, Modeling, and Computational Thinking

To effectively reason and construct knowledge through the scientific practices of argumentation, modeling, and computational thinking, students may need to develop and deepen their individual and collective agency. For example, externalized and internalized dialogues that occur during science learning may facilitate self-regulatory processes where students plan, monitor, and evaluate their individual and group learning (Denton et al., 2020; Greene et al., 2018; Lombardi et al., 2022). Students who are agents of their own and their peers’ learning may actively monitor and reappraise judgments about credibility of evidence and plausibility of competing knowledge claims around a phenomenon (Heyd-Metzuyanim & Schwarz, 2017). The systematic structure of modeling and computational thinking may also deepen individual and collective agentic engagement by facilitating more autonomy-supportive instructional situations. For example, learners may internalize computational thinking when an instructor allows them to reason about and implement the four components, reflecting the self-regulated learning cycle (Christensen & Lombardi, 2020, 2023). Similarly, modeling is the design and construction of phenomenological representations (i.e., in mathematical, physical, visual, analogical, and/or conceptual forms) that are used for explanation, justification, prediction, and validation (Ruppert et al., 2019). Learning through modeling may require analogical reasoning (e.g., using a model of a phenomenon to make a prediction that can then be applied to reality; Danielson et al., 2016; Resnick et al., 2017). Instruction that guides students in understanding the pros and cons of analogical mapping in constructing scientifically accurate knowledge can result in internalization of learners’ error correction capabilities (Vosniadou & Skopeliti, 2019). Historical and social models of a scientific nature can also serve as inspiration for learner actions outside the classroom context (e.g., agentic engagement in solving community problems; Bandura & Cherry, 2019).



Learning and Teaching Science Through Socio-Scientific Issues

Learning and teaching science via socio-scientific issues (SSI) has been accelerating. SSIs are situated heavily in contemporary contexts that pose societal challenges at the local, regional, and global scales (Sadler, 2009), such as the climate crisis (Herrick et al., 2022; Lombardi, 2022; Zangori et al., 2017), sustainability of water resources (Forbes et al., 2018; Holzer et al., 2020), impacts of hydraulic fracturing (aka, fracking; Hopkins et al., 2016; Sadler et al., 2017), providing food safety and security (Heddy et al., 2017; Thacker et al., 2019), and prevention of deadly virus transmission (Dillon & Avraamidou, 2020; Sadler et al., 2016). Sadler et al. (2016) identified three fundamental features in SSI instruction: “(1) use of a complex, socially relevant issue as a central theme; (2) engagement of learners in higher order thinking processes; (3) and explicit attention to the science and social dimensions of the issue” (p. 1623).

SSIs can facilitate learners’ adoption of citizenship values for which they can use scientific knowledge to solve problems in their communities. In this way, learners (and their educators who employ SSI instruction) become agents of change in a way that benefits society and promotes greater diversity and equity within science (Larkin, 2022; Penuel, 2017). Such learning is often situated in informal learning environments with close proximity to communities that are experiencing inequities and racism, such as urban-centered Boys and Girls Clubs (Boda & Brown, 2020; Calabrese Barton et al., 2016), and allow learners to work with community members and issues (Furtak & Penuel, 2019).

Cognitive Engagement via Socio-Scientific Issues

SSI instruction can support scientific reasoning and concept development and change, but it may also require an additional type of reasoning. Cian (2020) investigated whether high school students demonstrated different levels of socio-scientific reasoning across two SSI topics (i.e., environmental, genetic) and involving four components (complexity, perspectives, inquiry, and skepticism). They found differences across topics, such as students scoring higher on perspectives for environmental issues but higher on skepticism for genetic issues, and provided implications for teachers. Chang et al. (2020) found that students using an augmented reality simulation to learn about energy-related SSIs demonstrated positive cognitive and emotional (i.e., affective) engagement concurrent with socio-scientific reasoning.


Social-Behavioral Engagement via Socio-Scientific Issues

SSI instruction requires attention to both scientific and societal aspects of the topic and using social-behavioral engagement strategies is typical (Heddy et al., 2022). Owens et al. (2021) investigated via a case study the details of a teacher’s instructional practices when teaching an SSI unit on antibiotic resistance. They found a number of practices unique to SSI instruction, such as contextualizing the issue within society, making connections to personal experiences, reinforcing the SSI aspects throughout the unit, challenging students to consider the issues from multiple perspectives, and encouraging skepticism around potentially biased information. In a review of SSI literature, Alcaraz-Dominguez and Barajas (2021) found that teachers’ use of dilemmas and case studies, within pedagogical techniques of discussions and scientific inquiry, were among the most commonly described engagement strategies.


Affective Engagement via Socio-Scientific Issues

Given the personal relevance of SSIs, it is important to understand the role of affective engagement in students’ SSI work (Torsney & Matewos, 2022). Klaver and Walma van der Molen (2021) developed an instrument to measure students’ attitudes toward engaging with SSIs and found that whereas elementary and secondary students did not differ in their attitudes, pre-university students expressed higher beliefs of the relevance of institutions in solving SSIs compared to pre-vocational students. When combining SSIs with emotional competence instruction, Gao et al. (2019) found that targeted secondary instruction with explicit affective engagement was effective in increasing pre to post instruction scores of empathy toward others, emotional self-regulation, and character and values.


Agentic Engagement via Socio-Scientific Issues

Instruction around SSIs may be particularly well-suited for fostering agentic engagement within students. Schmidt et al. (2020) examined engagement at several summer science, mathematics, and engineering education programs targeted to low-income youth and found that these programs increased engagement via the freedom to incorporate topics of local relevance to their participants (e.g., mutual impacts between people and the local ecosystem). Increased engagement and participants’ perceptions of learning were associated with promotion of learners’ agency through these locally-situated, SSI activities. Similarly, Burrell (2019) found that classroom instruction embedding both science content and scientific practices in current SSIs, including issues of environmental injustice (i.e., safe and clean drinking water resources in urban centers), supported both knowledge gains and increased interest in Earth and environmental science. Gray et al. (2020) also found that community involvement increased science engagement in Black and Latinx middle school students. These researchers specifically conceptualized communal relevance via individual items measuring students’ perceptions of how well daily lessons (a) connected to problems in their communities, (b) served humanity (i.e., via protection of human lives and resources), and (c) served one another.




Science Learning and Teaching: What Works

There is no single strategy or intervention that will work for all science learning situations. In this chapter, we have framed science teaching and learning within the dimensions of major theoretical research areas (conceptual development and change; scientific inquiry and expertise; argumentation, modeling, and computational thinking; and socio-scientific issues) and components of engagement (cognitive, social-behavioral, affective, and agentic). Because there is overlap in the areas and components, effective science instruction should incorporate as many of these categories as possible. Such integration is certainly difficult, but there are some recent examples of interventions, both short-term and long-term, that address multiple categories. For example, our research team has been developing the Model-Evidence Link (MEL) scaffolds, which promote increased cognitive, social-behavioral, and agentic engagement around socio-scientific issues using conceptual change, inquiry, argumentation, and modeling (see, for example, Bailey et al., 2022; Dobaria et al., 2022; Governor et al., 2021; Klavon et al., 2022; Lombardi et al., 2022; Medrano et al., 2020). The MEL scaffolds are relatively short-term interventions designed to replace lessons and lectures that facilitate less engagement. Others have also developed different types of lesson-scale interventions that integrate various engagement components with SSIs (see, for example, Bohn-Gettler & McCrudden, 2021; Darner, 2019; Gray et al., 2020). Other researchers, such as Dauer et al. (2021), Nussbaum (2021), and Sadler et al. (2020), have looked at longer-term interventions that span entire courses and/or curricula, and which incorporate these various categories within the context of SSIs.

Brod (2021) and Lombardi et al. (2021) suggested that science learning is optimized under a Construction of Understanding Framework when active learning environments promote engagement via knowledge construction and meaning-making that includes both social (i.e., the science learning community, which operates in parallel to the scientific community) and individual (i.e., the learner, which operates in parallel with the scientist) processes that reflect the four major research areas we outlined above. Governor et al. (2021) specifically say that researchers and educators are challenged “to structure the learning context so the critical [SSI] concepts are foregrounded and students engage with each other on the concepts of the discipline” (p. 30). Both short- and long-term interventions need to attend to integrated and systematic design that requires larger scale and multi-disciplinary research and development efforts. Such efforts would require teams that go beyond traditional educational researchers via integration of psychological, health, social, and natural sciences, working together (NASEM, 2021).


Future Research and Conclusions

We have encapsulated four prominent research areas (cognitive development and change; inquiry and the development of expertise; argumentation, modeling, and computational thinking; and socio-scientific issues) by describing them with respect to four different views of engagement (i.e., cognitive, social-behavioral, affective, and agentic). Much of the current research in science learning and teaching—though, admittedly not all—relates to these areas, some of which have existed for many years but continue to evolve over time (for example, the introduction of scientific and engineering practices into the inquiry cycle).

Future research into science learning and teaching will need to address a number of issues that go beyond simply improving our understanding of their nature and effectiveness. We highlight three of these issues here. First, and most closely related to what is presented here, is understanding to what extent these different areas of engagement overlap and whether focusing on more than one at a time (and if so, how many and which) can further improve student learning of science. Science is often reductionist, with researchers attempting to isolate and specify minute details of the influences of different variables, but the world and people in it are much more complex and so a reductionist approach may not translate well into practice. Some of the works cited here look at multiple forms of engagement (e.g., Schmidt et al., 2018, looked at cognitive, behavioral, and affective momentary, or in situ, science engagement) and such work will be particularly valuable going forward.

Second, continued work on how to translate research results into actionable practices is needed; science teacher preparation and in-service training is a key component of that. Many teachers (within and beyond science) find that there is a disconnect between the theory learned within their programs and the changing realities of the classroom (e.g., Levine, 2006). For example, teachers often ask how to best engage students, but may refer solely or primarily to behavioral aspects such as related to classroom management (Goldberg et al., 2021) and not consider other types of engagement that might better facilitate deep learning.

Last but not least, researchers and educators of all levels must pay increased attention to issues of diversity, equity, and inclusion within science education. There are current efforts in this area that go beyond the scope of this chapter but integrating our understanding of these issues to a much greater extent into those areas of research that have dominated historically is needed. This includes rethinking and expanding who is doing research and teaching, how each is done, the students involved in each, and the types of questions asked. Through increased engagement within a complex learning environment, learners will be positioned with well-functioning cognitive, social-behavioral, affective, and agentic tools to productively and diversely construct scientifically accurate knowledge that will enable them to act in ways that equitably and democratically solve local, regional, and global challenges.
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Literacy: Reading and Writing

In this theoretical contribution, we aim to offer an integrated review and discussion of the major advances in theory and practice in the area of literacy, with particular focus on the work since 2014 onward. For the purposes of this review, we approach Literacy as the ability to read and write. Thus, we synthesize the relevant literature more broadly in the areas of reading and writing as well as emerging work integrating the two. For reading, we highlight (a) theoretical advances that expand our view of reading and its relation to prior knowledge and digital context and (b) practical advances on the impact of language and content-area instruction, assessment, as well as technological innovations. For writing, we highlight (a) theoretical advances that expand our view of writing and its socio-cultural context, and (b) practical advances on the impact of self-regulated strategy instruction and technological innovations. We also highlight that despite the reciprocal relation between reading and writing, these two areas of work have largely evolved independently of one another, with only recent work directly integrating the two theoretically and practically.

While in this review we focus on recent advances in literacy research, it is important to acknowledge the current context in which this effort has been undertaken. National (NAEP, 2022 Reading Assessment) and international assessments (e.g., PISA) continue to underscore the prevalence of inadequate reading and writing performance in students of all ages. There are also wide and persistent opportunity gaps for students living in poverty, as well as for students from marginalized racial and ethnic groups and multilingual students, raising concerns about systemic inequities in both assessment and instruction (Patton-Terry, 2021). Addressing these opportunity gaps is an educational imperative that should be central in ongoing literacy research efforts (Burns et al., 2023).


Reading

Reading comprehension is one of the most complex activities of human cognition. This complexity has led scholars to develop theoretical models and frameworks that attempt to account for the cognitive and linguistic processes involved (Kendeou et al., 2016). This theory building naturally evolved from a “simple view” aiming to identify core components to more comprehensive views aiming to embrace the inherent complexity of reading and its processes (Kendeou & O’Brien, 2014; Perfetti & Stafura, 2014). Recent theoretical frameworks and models open new possibilities in the future research agenda that can significantly advance the field of reading comprehension. The theoretical advances reviewed here also influence practice. Practical advances include instructional approaches and interventions as well as new web-based tools and assessments.

Theoretical Advances

Complicating and Expanding the Simple View of Reading

Initial simple conceptualizations of reading in the 1990s continue to be influential and guide much of the work in reading comprehension, particularly in K-12 settings. For example, the Simple View of Reading (SVR; Hoover & Gough, 1990) conceptualizes reading comprehension as the product of listening comprehension and decoding, thus identifying the two core components of reading comprehension. Our understanding of the decoding component has remained relatively stable across time. Decoding is known to depend heavily on phonological awareness, orthographic knowledge and awareness, morphological awareness, and fluency (e.g., Petscher et al., 2019). Recent research has enhanced our understanding of the listening or language comprehension component (Kim, 2015, 2017; LARRC, 2015, 2017), which depends heavily on vocabulary (i.e., knowledge about the meaning of words), grammatical knowledge (i.e., knowledge of how words combine to convey meaning), inference making (iLC framework; Kendeou et al., 2020; van den Broek et al., 2022), comprehension monitoring (LARRC et al., 2019), and theory of mind or perspective taking (Diazgranados et al., 2015; Foorman et al., 2015a,b; McNamara, 2021a,b). Drawing on this evidence, new frameworks expanded the SVR, articulating further nuance in the core components and their interrelations. for example, Duke and Cartwright (2021) proposed the Active View of Reading model, which not only emphasizes the importance of decoding and language comprehension, but also shared processes that serve to bridge the two across development: vocabulary, reading fluency, and morphological awareness (Burns et al., 2023). The model also acknowledges the important role of additional components such as executive function (Butterfuss & Kendeou, 2018; Follmer, 2018), motivation and engagement (McBreen & Savage, 2021), and strategy use (Okkinga et al., 2018).


From Single to Multiple Text Comprehension

Within a cognitive psychology perspective or a cognitive view (Kendeou et al., 2014; McMaster et al., 2015), reading comprehension is often defined as the process of deciphering written code into meaningful language units that are combined to build a coherent representation of the text (Kintsch & Van Dijk, 1978). This mental representation includes textual information and associated background knowledge connected via semantic relations (e.g., causal relations). Semantic relations are identified by the reader through inferential processes (Kintsch, 1988; van den Broek et al., 2005). This view, driven primarily by Kintsch’s Construction-Integration (CI) model, remains the best approximation to a theory of reading comprehension (Kendeou & O’Brien, 2018). The notion of the situation model proposed in the context of the CI model is central in the literature because it is considered the integration of the reader’s understanding of the information in the text (i.e., textbase) and prior knowledge about the world and text domain and topic. The construction of the mental representation involves an iterative integration of the words, sentences, textbase, and prior knowledge. The construction of a coherent deep understanding of new material additionally involves the integration of information across multiple dimensions, including rhetorical and pragmatic levels of understanding (Graesser, 2015; McNamara et al., 2014), thus going beyond the situation model.

The current information age naturally posed a challenge to traditional models of reading comprehension that accounted primarily for a single reader engaging with a single text. As a result, a more generalized theory of multiple-text processing was further refined (Britt et al., 2018; List & Alexander, 2017), the Documents Model Framework (DMF; Perfetti et al., 1999). The DMF posits that when readers engage with multiple texts, the result is a Documents Model. The Documents Model consists of two connected components. The Intertext Model, which captures readers’ representations of what each information source says and how each source relates to the others; and the Situations Model or integrated mental model, which represents the relations among semantic content found within the documents. When connections are established between the Situations Model and the Intertext Model, the result is a rich Documents Model that coherently integrates multiple sources and the content.

Recent advances in this area of work enhanced our understanding with respect to the processes of attending to, evaluating, and using available information about the sources of documents, termed sourcing. Sourcing is especially important and challenging when learning about controversial socio-scientific issues in which there is much disagreement (Barzilai et al., 2015). One of the key features of a source is its credibility, namely the extent to which readers perceive a source to be believable and trustworthy (Lombardi et al., 2014). Source credibility is among the most important source information readers attend to and use as they engage in sourcing (Van Boekel et al., 2017). Indeed, readers who attend to such source information demonstrate better comprehension of texts than those who do not attend to source (Strømsø et al., 2010). However, readers may not spontaneously or routinely attend to or use source information when evaluating texts (Kobayashi, 2014). Accounting for the importance of sourcing in the context of multiple text comprehension led to the development of several theoretical frameworks, including the Content-Source Integration Model (Stadtler & Bromme, 2014), the Discrepancy-Induced Sourcing Model (D-ISC; Braasch & Bråten, 2017), and a two-step validation model (Richter & Maier, 2017).

Perhaps the most recent theoretical advancement that also expanded our conceptual understanding of reading comprehension with multiple documents is the RESOLV Model (Reading as Problem Solving; Rouet et al., 2017). RESOLV draws attention to two aspects of multiple text comprehension not specified enough in previous accounts: reading context and readers’ goals. According to the model, readers construct two mental models at the outset of any reading activity. The first is the context model or a mental model of the physical and/or social context in which the reading task is situated. Based on the context model, a reader constructs the task model, which represents the goal for engaging in a reading activity and the means by which a reader may achieve that goal. The reading activity consists of processes, decisions, and actions that result from a cost-benefit analysis regarding a reader’s goal. The addition of context and task models to the intertext and situations model initially articulated by the DMF provides a more complete picture of the complexities of multiple text comprehension.


Expanding the Sociocultural Model in Digital Reading

Analogous to the path from the simple view of reading to more comprehensive views and from single to multiple text comprehension, our understanding of digital reading evolved in recent years from digital reading as reading text on a screen to digital reading experiences that are multifaceted and multimodal (Leu et al., 2013; Sheldon & Castek, 2024; Singer & Alexander, 2017). Research comparing reading in print and in digital environments provided evidence for core processes that overlap (e.g., attending to information, encoding and connecting, monitoring comprehension, and evaluating content) as well as processes that are unique to online reading (e.g., navigating hyperlinks and multimodal information) (Cho, 2013; Coiro et al., 2015; McGrew et al., 2018).

Recently, Coiro (2021) proposed a multifaceted heuristic grounded in the reading community’s collective understanding of comprehension as the complex interaction between texts, activities, and readers in the broader sociocultural context or the sociocultural model of reading comprehension (Snow, 2002). This new heuristic highlights the areas of overlap between traditional and digital reading, with many factors remaining the same but with expanded unique dimensions to digital reading. For example, the notion of text is expanded to include hybrid text, multimedia, multimodal text, hypertext, and internet text. The notion of context is expanded to include the medium platform (e.g., augmented reality, virtual world, software applications, and digital devices) as well as contextual features of the community (e.g., school-based, after-school, home-based, or community-based). Activities or tasks are also expanded to include online search as well as engaging with multiple texts and/or platforms. This new heuristic promises to expand our current understanding by identifying the complex interactions between reader, task, and activity in digital environments that have only recently begun to be systematically examined.


Reading and Prior Knowledge

Prior knowledge has always presented a challenge for reading comprehension theory. Even though most models and frameworks do acknowledge and account for some influence of prior knowledge, articulating with precision this inherent and rather complex relation has often resulted in research efforts to eliminate or control rather than integrate prior knowledge (Kendeou, 2020). This approach is less than optimal because prior knowledge is one of the factors that carries the largest variability in reading comprehension (Goldman et al., 2016, 2019; Kendeou et al., 2016; Murphy et al., 2018). Prior knowledge is an integral component because at various points during reading, the reader draws on different sources of knowledge (Perfetti & Stafura, 2014). These sources include topic knowledge (knowledge closely related to the topic of the text), domain knowledge (knowledge related to a disciplinary area), world knowledge (general academic knowledge not related to the text), and cultural knowledge (knowledge based on sociocultural experiences of the reader) (Cervetti & Wright, 2020). Not only the type of knowledge but also its dimensions influence comprehension. The Multidimensional Knowledge in Text Comprehension framework (McCarthy & McNamara, 2021) identifies four intersecting dimensions: amount, accuracy, specificity, and coherence. For example, high amount and accuracy can facilitate reading comprehension, whereas low amount and accuracy can severely disrupt it, but only if the knowledge is of high specificity or relevant to the text topic (Kendeou & O’Brien, 2015).

Perceiving prior knowledge and its dimensions as integral to reading comprehension raises questions not only about how knowledge influences reading (Hattan et al., 2023), but also how reading influences knowledge. This reciprocal relation of reading and knowledge has only recently begun to be fully realized (Cabell & Hwang, 2020; Cervetti & Hiebert, 2015; Pearson & Billman, 2016). Readers use their knowledge to understand texts, and successful comprehension of text also results in enhanced knowledge, which further strengthens reading comprehension (Hwang et al., 2023). The latter relation has given rise to the Knowledge Revision Components framework or KReC (Kendeou & O’Brien, 2014), a discourse model that articulates the conditions that facilitate revision of knowledge during reading. Specifically, the framework proposes that knowledge revision can be facilitated under three conditions: (a) co-activation of correct and previously acquired incorrect information, subsequent (b) integration into a single mental network with a supporting, highly interconnected explanation of the correct information, which in turn can (c) compete and “win” the activation while simultaneously reducing the activation of and interference from incorrect information. From a theory construction perspective, the framework expands our understanding of what we know about how readers respond when they are confronted with discrepant information, and the conditions under which these responses may facilitate knowledge revision (Kendeou et al., 2019).



Practical Advances

Advances in instructional practice over the last decade are in line with the theoretical advances noted above. Specifically, the expansion of the SVR and further specification of language comprehension gave rise to the development and testing of several language-focused interventions. Similarly, the expansion of the sociocultural model to digital reading in conjunction with advances in technology gave rise to the development of personalized learning systems and intelligent tutors (D’Mello & Graesser, 2024) that provide opportunities for deliberate training on core skills and strategies, as well as the development and refinement of Natural Language Processing tools (Crossley et al., 2019) and assessments. Finally, the realization of the reciprocal relation of knowledge and reading gave rise to the development and testing of content-rich focused interventions.

Effective Instruction and Interventions

LANGUAGE-FOCUSED INTERVENTIONS

Advances in instructional practice over the last decade have been driven, in part by the products of one of the biggest investments in reading comprehension research, the Reading for Understanding Research (RfU) initiative (Institute of Education Sciences, 2010), which was launched with the aim to improve reading for understanding across all readers in U.S. schools (Douglas & Albro, 2014). In 2020, the National Academy of Education (NAEd) commissioned a report to synthesize the findings of this ambitious investment (Pearson et al., 2020). Importantly, the fully-powered randomized control trials (RCTs) undertaken in the context of the initiative demonstrated how difficult it is to improve reading comprehension achievement and raised questions about whether expecting medium-to-large effect sizes is even realistic for a construct so complex and multidimensional (Biancarosa et al., 2020).

Nevertheless, a number of instructional approaches in the primary grades that focused on children’s language skills have shown efficacy. Among those, Let’s Know! (LK), a multicomponent, supplemental curriculum for pre-K through grade 3 (LARRC et al., 2019) designed to improve children’s language skills (i.e., vocabulary, comprehension monitoring, and text-structure knowledge) demonstrated robust significant effects on vocabulary and monitoring comprehension measures (Jiang & Davis, 2017; Pratt & Logan, 2014). The Assessment to Instruction (A2i) web-based program that adapts student instruction on code- and meaning-based skills has also shown promise for improving student reading outcomes (Connor, 2019). A2i uses formative assessments to provide data to teachers regarding current skill level, suggested amount of instructional time for language and reading categories, class groupings for targeted instruction, and appropriate lesson plans and materials (Connor et al., 2013, 2014, 2022). Finally, the Early Language Comprehension Individualized Instruction (ELCII, Kendeou et al., 2019; McMaster et al., 2019) was designed to improve reading comprehension by fostering inference making, a core language comprehension skill. ELCII does not rely on decoding skills and includes an interactive, cloud-based software application designed to engage students to learn key vocabulary words, respond to inferential questions, and receive individualized scaffolding and feedback. Studies showed a large pretest to posttest effect for proximal measures and small effects for distal measures of language comprehension (Butterfuss et al., 2022). Taken together, although the effects of language-focused interventions are relatively small, they are likely to be important because they give students the advantage they need to benefit fully from possible sustained effects of comprehension instruction that have been observed to continue over time (e.g., Silverman et al., 2020; Kim et al., 2016).


CONTENT AND DISCIPLINARY-READING INTERVENTIONS

Whereas language has been the focus of instruction in the early years, content and disciplinary knowledge and strategies typically have been the focus in later years. Several instructional approaches that focus on reading as a discipline-specific task (Shanahan & Shanahan, 2008) have been developed and tested for efficacy in RCTs in middle and high school students (Goldman et al., 2016). Specifically, the READI project (Goldman et al., 2019; Lee & Goldman, 2015) focused on teaching evidence-based argumentation in science in a semester-long intervention. A RCT demonstrated that the READI intervention had small-to-medium effects on evidence-based argumentation proximal measures and reading comprehension. STARI, a small-group supplemental intervention targeting word reading, fluency, vocabulary, and comprehension also showed significant small effects on word recognition and reading comprehension when compared to a BAU control (Kim et al., 2016). Finally, the PACT intervention, which focuses on training content knowledge and reading comprehension skills, also showed significant small-to-medium effects on reading comprehension and knowledge measures when compared to BAU controls (Vaughn et al., 2013, 2015, 2017).

Emerging work has focused on examining the efficacy of content-rich curriculum in the early years, also showing promising results for the effects of knowledge building on reading comprehension (Hwang et al., 2021). For example, Connor et al. (2017) developed and tested the content-area literacy instruction (CALI) in K-4 to build science and social studies knowledge, showing significant effects on proximal measures of knowledge. Kim et al. (2020) developed and tested the Model of Reading Engagement (MORE), a content literacy intervention on science domain knowledge, showing significant effects on proximal measures of vocabulary and language comprehension, as well as on standardized reading comprehension. Finally, Neuman and Kaefer (2018) developed and tested the efficacy of a shared book intervention (World of Words) in PreK-K designed to improve oral language vocabulary and content knowledge in science, showing significant effects on proximal vocabulary and knowledge measures. In a recent meta-analysis, Cabell and Hwang (2020) showed that students who received integrated instruction in literacy and content areas (i.e., treatment) in elementary school performed significantly higher on comprehension outcomes than those students who received traditional literacy and content area instruction separately (i.e., control or comparison group). Although the number of studies conducted in this area is relatively small, the findings show promise in building content knowledge and reading comprehension when using integrated curriculum as early as elementary school.



Technological Innovations

INDIVIDUALIZED, COMPUTER-BASED INSTRUCTION

Developing into a skilled reader requires extended deliberate practice (McNamara & Kendeou, 2022), and in-time scaffolding and feedback that is individualized to the learners’ needs. However, given classroom constraints, teachers have limited time to provide individualized instruction, practice, and feedback (Goldman et al., 2016). Intelligent tutoring systems (ITSs) can provide fully automated adaptive responses with the use of natural language processing (NLP) (Crossley et al., 2019; Roscoe et al., 2018), and thus create opportunities for individualized instruction and practice that would not otherwise be possible in the classroom (D’Mello & Graesser, 2024; Graesser et al., 2014; McCarthy et al., 2020b). Such ITSs can supplement classroom reading instruction, allowing students to practice the application of reading strategies in the classroom, in after-school programs, or at home.

As an example, the Intelligent Tutoring of the Structure Strategy (ITSS) system teaches readers to examine the author’s organization of the text to help organize their own understanding (Meyer & Wijekumar, 2016; Wijekumar et al., 2012). In the structure strategy, signaling words (e.g., in contrast, bring about, subsequently) can be used to identify the type of structure (e.g., comparison, cause-and-effect, sequence), which can help the reader to build a mental representation of the information in the text. Structure strategy instruction has been shown to improve reading outcomes with students as young as second grade (Meyer et al., 2010; Williams et al., 2009).

Similarly, iSTART (Interactive Strategy Training for Active Reading and Thinking; McCarthy et al., 2018; McNamara et al., 2006) combines self-explanation with comprehension strategy instruction. Students explain challenging texts with instruction on how to use strategies such as paraphrasing, making bridging inferences, and elaborating using prior knowledge (McCarthy et al., 2020a; Snow et al., 2016). iSTART is an ITS that provides automated, adaptive instruction and game-based practice on comprehension strategies within the context of self-explanation. Feedback is provided using an NLP algorithm that assesses the quality of students’ responses. iSTART has demonstrated effectiveness in improving comprehension strategies and comprehension of challenging science text across a wide spectrum of learner ages and abilities (e.g., Johnson et al., 2017; McCarthy et al., 2018, 2020a; McNamara, 2017, 2021a,b; Snow et al., 2016).


NATURAL LANGUAGE PROCESSING TOOLS

Another technological advancement has been the development and further refinement of theory-driven Natural Language Processing (NLP) tools (McNamara et al., 2018). For example, the construction integration model, as the best approximation of a current theory of reading comprehension, has informed the development of Coh-Metrix (McNamara & Graesser, 2012; McNamara et al., 2014). Coh-Metrix affords researchers a tool that provides automated measures of text difficulty, including cohesion, syntax, and lexical information. Cohesion refers to the amount and quality of overlap between ideas in terms of explicit words, semantically related words and ideas, and connectives. Cohesion is particularly important in relation to readers’ knowledge, because cohesion gaps require the reader to make inferences to connect the words and ideas in the text.

Since the development of Coh-Metrix, several other tools have been developed. For example, TERA (Text Easability and Readability Assessor) provides researchers and educators with a profile analysis of text ease based on the Coh-Metrix component scores. The Tool for the Automatic Analysis of Text Cohesion (TAACO; Crossley et al., 2016) provides indices related to text cohesion, including indices related to lexical and semantic overlap, connectives, and lexical diversity, at both local and global levels. Such tools provide the means to explore the effects of cohesion and many other facets of text across multiple contexts (Dascalu et al., 2018, 2020).



Reading Assessments

Advances in assessment have been long overdue in the field of reading comprehension. The Reading for Understanding (RfU) initiative delivered on this need with the development of three new assessments—RISE, GISA, and FRA—that can be characterized as a new generation of reading assessments (Kendeou, 2020). RISE (Sabatini et al., 2015, 2019a) and FRA (Foorman et al., 2015; a, 2015b) evaluate core components of reading comprehension with attention to identifying students’ strengths and weaknesses. These components include decoding, fluency, vocabulary, morphology, syntactic processing, and sentence processing. GISA (Sabatini et al., 2019b) evaluates global reading literacy, defined as the deployment of cognitive, language, knowledge, and strategies directed towards achieving specific reading purposes (Sabatini et al., 2013). These new assessments have a strong theoretical basis, reflect a broader and more authentic conceptualization of reading comprehension, are developmentally sensitive, emphasize instructional sensitivity and value, and have defensible psychometric properties.

Broader research efforts have also contributed to the literature additional measures of reading-related constructs. A few examples are: an Inference Task (LARRC & Muijselaar, 2018) that evaluates local and global inference processes; the Minnesota Inference Assessment (MIA; Kendeou et al., 2021), a fully-automated inference measure that does not rely on decoding; a measure of Social Perspective-taking (ASPP; Kim et al., 2018); MOCCA (Biancarosa et al., 2019; Davison et al., 2018), an innovative and fully automated screening and diagnostic assessment of reading comprehension; CALS-I, a new measure of academic language proficiency (CALS-I; Phillips Galloway & Uccelli, 2019); a measure of evidence-based argumentation in science (Goldman et al., 2019); and a measure of students’ reading strategy use (CReSS; Denton et al., 2015). Even though the list of these assessments is not meant to be exhaustive, it illustrates significant progress in the field with regards to measuring various aspects of reading comprehension. These advancements in assessment enrich the range of possibilities available to researchers in the field of reading comprehension by enabling measurement of aspects of reading comprehension that are more nuanced and contemporary.




Writing

Like reading, writing is a complex and multidimensional activity involving the coordination of multiple cognitive and linguistic processes. As with reading, scholars have proposed “simple” and “not-so-simple” theoretical frameworks to describe the core components of writing and how they interact. Recent theoretical advances have helped researchers and practitioners to understand better the processes that underlie these core components in ways that are useful for developing and improving instructional practices.

Theoretical Advances

Complicating and Expanding the Simple View of Writing

The Simple View of Writing (SVW; Berninger et al., 2002; Juel, 1988) posits that writing is the product of transcription (e.g., handwriting and spelling) and ideation (e.g., generating ideas and the words, sentences, and longer pieces of discourse to express those ideas). Researchers have elaborated upon this view, and proposed the Not-So-Simple View of Writing, to include self-regulatory processes (such as goal setting, planning, organizing, and reviewing/revising; e.g., Berninger & Amtmann, 2003; Berninger & Winn, 2006) and cognitive processes (such as attention and working memory), with the notion that, when a developing writer experiences difficulty in one area (e.g., transcription), they must devote significant cognitive resources to that component, leaving fewer cognitive resources to devote to other components (e.g., ideation). Thus, building automaticity in basic writing skills, such as handwriting/typing and spelling, should free up attention and memory needed to generate text and engage in self-regulatory processes involved in writing (Ritchey et al., 2016).

Like the Simple View of Reading, the Simple View of Writing is useful for understanding key component skills, but lacks specificity as to what comprises those component skills. Thus, researchers have attempted to expand this general model to elucidate which aspects of key component skills contribute to overall writing quality. Much of the research recently has been conducted with young writers in the early to mid-elementary grades to shed light on writing development and inform early assessment and intervention practices (Kim et al., 2014, 2015, 2018; Kent et al., 2014). The Direct and Indirect Effects Model of writing (DIEW; Kim, 2020; Kim & Park, 2019; Kim & Schatschneider, 2017) grew out of this empirical work as a more comprehensive (and complex) model of early writing. DIEW built on the simple view of writing by identifying its two core skills, transcription and ideation, as proximal skills as well as specifying additional components, such as higher order cognitive skills (e.g., working memory, attention, and self-regulation) and knowledge (e.g., content knowledge, discourse knowledge). Furthermore, the proximal skills (also identified in the SVW) capture the cognitive skills (largely identified in the not-so-simple view of writing).

As an additional complication to the cognitive, language, and literacy dimensions that contribute to writing, researchers have also identified gender differences in young children’s writing skills, particularly with respect to compositional fluency and productivity (McMaster et al., 2017). Such differences have been shown to be related, at least in part, to overall differences in cognitive and language skills, as well as to differences in motivation and attitudes (Kim et al., 2015). Gender gaps might also vary in the context of students’ responsiveness to instruction; for example, Truckenmiller et al. (2014) found a gender gap in third-graders’ initial writing fluency, but not for progress made during writing intervention.


Sociocultural Approaches and Writing in the Community

Whereas the theoretical and empirical literature described thus far provides important insights into some of the cognitive, linguistic, and motivational dimensions of writing, it does not attend to the sociocultural dimensions of writing. Graham (2018) argued that merging multiple perspectives lends a more comprehensive account of the writing process and how it develops, and proposed the Writers Within Communities (WWC) model, which positions writing as an inherently communicative activity that occurs within social, historical, cultural, institutional, and political contexts. This model follows from combining cognitive perspectives on writing (e.g., Portanova, 2017) with sociocultural frameworks, which assume that literacy is inseparable from the writer’s context and the social and cultural purposes for writing (e.g., Dyson, 2016). Graham defines a writing community as “a group of people who share a basic set of goals and assumptions and use writing to achieve their purposes” (Graham, 2018, p. 259). The members of that community include the writers (those who produce the work); collaborators, teachers, and mentors (those who support the production in some way); and readers (the audience who consumes the work). The WWC model articulates four underlying tenets that describe the interaction between the writing community and the cognitive characteristics of the members who contribute to it. These tenets include that writing is shaped simultaneously by (1) the writing community and the cognitive capabilities of its members, (2) the affordances and constraints of the writing community and its members, (3) variability within the writing community and individual differences in cognitive capabilities and resources among its members, and (4) participation in writing communities and complex interactions with individual and environmental factors.

The WWC model and its tenets provide a useful framework for further study of writing, both in terms of individual differences among community members (e.g., students) as well as the communities themselves (e.g., classrooms). Graham (2018) proposed that each of the four tenets can be used to make testable predictions about writing and writing development at individual and community levels. Further research should reveal the utility of the WWC model in generating and testing such predictions.



Practical Advances

Effective Instruction and Interventions

Fewer researchers have examined the efficacy of instruction and intervention approaches to improve writing outcomes than to improve reading outcomes. Those who have done so have demonstrated that instruction that explicitly targets the cognitive, language and literacy, motivational, and community aspects of writing identified in the theoretical literature can lead to improved quantity and quality of writing in written compositions (Datchuk et al., 2020; Graham et al., 2015; Koster et al., 2015; McMaster et al., 2018).

ADDRESSING MULTIPLE COMPONENTS OF WRITING

In a comprehensive meta-analysis of writing instruction in grades K-8, Graham et al. (2015) aimed to identify research-based practices for successfully meeting writing objectives in the Common Core State Standards (CCSS; National Governors Association Center for Best Practices & Council of Chief State School Officers, 2010). Their findings led to the following recommendations: (a) teach writing in a positive and supportive environment, (b) establish routines that facilitate motivation for writing, (c) implement a process approach to teaching writing (e.g., focusing on the purpose, audience, goals, planning/drafting/revising and evaluation components of the writing process), (d) create routines that promote frequent writing, (e) design routines in which students write together, (f) establish writing goals, (g) use 21st century writing tools, (h) provide formative feedback, (i) ensure students have knowledge, skills, and strategies needed for writing, including teaching foundational writing skills and knowledge about text structures, and (k) use writing as a tool to support learning. These recommendations align well with theoretical and empirical understandings of the cognitive, language and literacy, motivational, and community-focused dimensions of writing.

Other syntheses have corroborated these recommendations. Gillespie and Graham (2014) conducted a meta-analysis to examine the effects of writing instruction on the writing quality of students with learning disabilities (LD) in Grades 1-12. Findings revealed that, overall, writing interventions had a significant positive impact, with an effect size of 0.74. Specific instructional approaches with the strongest effects included strategy instruction (in which students learned specific strategies for planning, writing, revising, and editing texts), dictation (in which students dictated their compositions into a tape recorder or to a scribe to alleviate the cognitive burden imposed by transcription), goal setting (in which teachers provided specific goals for writing, such as to revise a text), and process writing (in which students learned the components of the writing process). A later systematic review conducted by Rouse and Sandoval (2018) with students with LD in Grades K-12 yielded similar findings.

Koster et al. (2015) conducted a meta-analysis of writing instruction focused on middle-grade students (4-6) in general education classrooms. Consistent with Graham et al.’s (2015) findings, their review revealed that instruction with the strongest effects included goal setting, strategy instruction (in which students were given specific goals for the writing process or product before engaging in writing tasks), text structure instruction (in which students were explicitly taught about the structure of texts), peer-assisted instruction (in which students supported each other during parts of the writing process), and feedback (in which students receive comments from others on their writing), with effect sizes ranging from 0.59 to 2.03.


SELF-REGULATED STRATEGY DEVELOPMENT (SRSD)

Self-Regulated Strategy Development (SRSD; Harris & Graham, 2017) involves teaching students to use strategies to remember important components of text generation processes, as well as to self-regulate their use of these processes. SRSD entails six basic steps: (1) the teacher supports students’ development of background knowledge needed for using a strategy (e.g., how to revise a text), (2) the teacher and students discuss the benefits of the strategy and when and how to use it, (3) the teacher models using the strategy, (4) students use mnemonics to memorize the strategy, (5) the teacher supports students’ use of the strategy through collaborative writing and guided practice, and (6) students engage in independent practice, applying the strategy to various writing tasks and self-evaluate their performance with teacher support. Throughout these steps, students learn self-regulation procedures such as goal setting, self-monitoring, and self-reinforcement. Consistent with previous systematic reviews of SRSD, this approach has continued to show particularly strong effects for a broad range of typically developing students (Graham et al., 2013; Harris & Graham, 2017; Harris et al., 2012) with high teacher fidelity (McKeown et al., 2019).

Positive findings of SRSD have also been reported for younger students. In a best-evidence synthesis, McMaster et al. (2018) summarized writing intervention research focusing on children in grades 1-3. They identified “exemplary studies” that met standards for methodological quality and provided clear evidence of intervention effects on at least one measure of writing composition. “Exemplary” transcription interventions focused on handwriting or spelling skills, with handwriting including using visual cues, memory retrieval, and copying; and spelling instruction including various combinations of letter-sound, onset-rime, and whole-word methods. Transcription studies revealed that explicit teaching with modeling, guided and independent practice, and fluency-building activities yielded moderate to strong effects on measures of writing quantity. Most exemplary text generation plus self-regulation interventions involved SRSD, which consistently revealed moderate to strong effect sizes on measures of writing quantity and quality (McMaster et al., 2018).

Finally, Datchuk et al. (2020) conducted a meta-analysis of writing interventions implemented specifically for students with difficulties and disabilities related to writing. They also found that interventions that used direct and explicit instruction focused on transcription and text generation skills and SRSD yielded positive intervention effects, with older students performing at higher levels of performance as a result of intervention, and younger students showing steeper growth during intervention. Students’ writing fluency was higher on sentence-writing tasks than on discourse-writing tasks, indicating a need for further research to improve students’ (at least those with writing difficulties or disabilities) discourse-level writing.



Technological Advances

AUTOMATED WRITING EVALUATION AND INSTRUCTION

The use of technology is increasingly integrated in writing instruction. This advancement is due in part to the fact that writing requires a large amount of extended, deliberate practice on multiple writing genres with meaningful feedback (Allen et al., 2016; Graham et al., 2015). Such practice can require an extensive amount of time and resources from teachers who they simply do not have, and thus too little writing instruction and practice occur in many curricula (e.g., Brindle et al., 2016). Automated writing evaluation and instruction tools have strong potential to relieve some of the burden on teachers by providing automated scoring and formative feedback for students’ writing assignments. Automated writing evaluation (AWE) leverages natural language processing to provide automated assessment and formative feedback on multiple aspects of writing quality (Crossley & McNamara, 2016; Roscoe et al., 2015).

The use of AWE and automated writing instructional tools in classrooms is increasing due to greater need and greater evidence for their reliability, validity, and effectiveness in helping students to improve writing. Specifically, an increasing number of AWE tools are available that can provide feedback that is reliably aligned to writing assessments and writing quality rubrics for a wide range of developing writers, including multilingual learners, young writers in elementary grades, and adolescents (e.g., Allen et al., 2016; Rupp et al., 2020; Wilson, 2018; Wilson et al., 2019). For example, Palermo and Thomson (2018) assessed the benefits of combining classroom instruction using SRSD with AWE on middle-school students’ writing quality. They found that AWE combined with either traditional instruction or SRSD both led to higher-quality essays compared to a comparison condition, but AWE+SRSD was also associated with longer essays that contained more essential elements characteristic of strong essays. Wijekumar et al. (2017) developed an intelligent tutor that assists the teacher in assessment and genre-based writing instruction also using SRSD, with initial evidence for efficacy in improving student outcomes (Wijekumar et al., 2022).

It is important to note that the majority of AWE systems and tools have been developed for students who are in the secondary grades with only a few systems currently available for younger students (Wijekumar et al., 2017). One example is MI-Write (MI-Write, also known as PEG; Wilson, 2017, 2018; Wilson et al., 2021). MI-Write increases students’ revision attempts, and the quality of their essays across revisions, as well as attitudes toward writing (Wilson & Andrada, 2016; Wilson & Czik, 2016; Wilson & Roscoe, 2020). A challenge for future research will be to find the ideal blends of AWE within classrooms, adapting to the unique needs of the students as well as the instructional approaches adopted by the teacher (Graham, 2019).





Integrating Reading and Writing

Reading and writing both draw on the same knowledge and cognitive systems (Shanahan, 2016). These knowledge and cognitive systems include general background knowledge needed for both comprehending and generating text, meta-knowledge about written language systems (such as genre and text structure), procedural knowledge about how to interact with text, and pragmatic knowledge about text attributes (such as alphabetic knowledge needed to both decode and encode text; knowledge about words, syntax, and so on). Empirical evidence supports this strong relation between reading and writing. For example, several meta-analyses indicate that writing instruction supports reading achievement (Graham & Hebert, 2011; Graham & Santangelo, 2014) and vice versa (Graham et al., 2018), and that instructional programs that include a balance of reading and writing instruction (Graham et al., 2018) or integrate reading and writing instruction (Harris & Graham, 2014; Harris et al., 2019; Mason, 2017; Wijekumar et al., 2019) lead to strong reading and writing outcomes. Empirical evidence has also accumulated to support an asymmetry in the bidirectional relation of reading and writing. Specifically, evidence suggests that reading exerts a larger influence on writing than writing on reading (Ahmed & Wagner, 2020; Ahmed et al., 2014). Further, many children identified with reading difficulties also experience writing difficulties (Graham et al., 2021).

Even though the relations between reading and writing have been well-documented, the sciences of reading and writing have yet to become fully integrated (Graham, 2020). However, there are emerging efforts to propose new models and frameworks that facilitate this integration. Kim (2020) proposed the Interactive Dynamic Literacy Model, which posits that reading and writing are interactive systems that influence and reinforce the development of each other by drawing on shared language and cognitive skills. The model has a rather complex hierarchical structure and four hypotheses: (1) a set of component skills with direct and indirect relations; (2) interactive relations between component skills, and between reading and writing; (3) co-morbidity of reading and writing difficulties; and (4) dynamic relations as a function of development, learner characteristics, and measurement. McNamara and Kendeou (2022) recently proposed the early automated writing evaluation framework (eAWE), which incorporates cutting-edge technologies to interlace reading and writing instructional activities combined with feedback to use reading and writing strategies for young children (K-5). Continued research is needed to provide evidences to support such models and frameworks.


Future Directions

As we argued above, research over the last decade has offered theoretical and practical advances in the areas of reading and writing as well as their integration. This work has also highlighted areas where more work is needed. In closing, we discuss a few future directions.

Scaling up and Integrating Effective Interventions

Expanding the reach of evidence-based instruction and interventions in both reading and writing, as well as integrating them to optimize learning outcomes, remains a challenge. Such expansion and integration necessitate further focus on the processes of implementation in authentic school settings (Solari et al., 2020) as well as the use of SMART designs (Ghosh et al., 2020). In this context, future research needs to address not only what works, but also for whom and under what conditions so we can ensure equity, sustainability, and scalability (Schneider, 2018).

Educational technologies might be leveraged more effectively to begin both reading and writing instruction as early as Kindergarten and integrate opportunities for practice (e.g., ITSs) and evaluation (e.g., using AWE, NLP) across K-12. While these technical capabilities exist, they have not been implemented yet in systems that combine reading and writing intentionally, and moreover, they have not been tested for feasibility and efficacy. Nonetheless, the future holds strong promise in developing intelligent, adaptive systems to meet the diverse needs of students and teachers.


Sociocultural Factors

Reading and writing are inherently a cultural activity that cannot be decontextualized (Pearson et al., 2020). A critical dimension of reading research is the impact of students’ social and cultural experiences as well as the larger sociocultural context in which reading and writing take place. A large and rich body of work in this area exists (see, for example, Moje et al., 2020) that is beyond the scope of this chapter to summarize, but should not be ignored and should continue to be an integral dimension in reading research. Future research is needed to achieve a deeper understanding of sociocultural factors and their impact on student development, teacher practices, and assessment (Goodrich et al., 2021; Piazza et al., 2015).



Conclusion

In this chapter, we presented an integrated review of major advances in literacy research—focusing on reading and writing—over the last decade. We situated our review in the context of current cultural and educational imperatives—including the urgent need to address systemic inequities in students’ learning opportunities and to prepare young learners to succeed in a world that requires increasingly sophisticated digital literacy skills as they deal with multiple texts and sources of information. We provided an overview of how theoretical advances have expanded and complicated the “simple views” of reading and writing, and how these advances have informed the development of literacy assessment, instruction, and intervention. Finally, we highlighted how the strong relation between reading and writing—given their shared knowledge and cognitive systems—should be considered to support instructional innovations going forward and emphasized the importance of ongoing research that advances our understanding of how best to scale up effective literacy instruction, leverage technology, and situate literacy learning in sociocultural contexts. We imagine that literacy researchers will continue to break important ground over the next decade and continue to advance the sciences of reading and writing, leading to improved outcomes for all students.
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We live in a world of data ubiquity. Every day, people interact in a digital world, and each interaction creates data. Petabytes of data traverse the Internet as tweets, photos, searches, YouTube videos, emails, and other digital data is exchanged. Online connectivity is expanding exponentially as technologies connect us and facilitate more social interactions. These same technologies that create data give individuals greater access to data.

Data both requires and enables expanded meaning-making practices. Some processes evolved from print-based literacy processes and some are unique to data. Arguing that the Internet is today’s preeminent technology that defines our literacy practices and shapes our understanding of the world, Leu (2005) made a compelling case for the Internet to be considered a literacy issue. With ∼1.7 MB of data created every second for every person on earth (James, 2018), the challenge is to move beyond understanding the Internet’s impact on reading, writing, and information, and to understand the fundamental life-changing impacts of data collection, storage, analysis, manipulation, and transmission.

Data is not a new phenomenon. Data has long existed in static environments, analyzed by those who, if not intimately related to its creation, were trained in the process of its generation and analysis (Wise, 2020). The Internet precipitated an expansion of the volume of data generated that has been further extended by mobility (Leonelli & Tempini, 2020). Datafication, the transformation of our every action into data, amplifies that expansion. Openness, a movement breaching traditional power structures through open access to all public data and necessary analytical research tools, amplifies data mobility. Datafication and data openness have far-reaching social and educational impacts across an individual’s life, including one’s thinking and learning.

As Internet technologies, tools, and communities emerge and evolve, new literacy practices must be acquired to ensure success in school, work, and everyday life. These changes and developments compel the authors to expand conceptualization of new literacies by assimilating data literacies. Data literacies are the strategies individuals flexibly employ to make meaning with data, across a continuum of collection, production, and consumption activities as generators and interpreters of data with full responsibility for ethical and critical data use.

Data are commonly perceived as neutral, autonomous ingredients of information and knowledge creation (Herzog, 2017; Kitchin, 2014). Data are not what is given, that which is given being the Latin root of datum, but rather what are abstracted from a phenomenon. Their meaning depends on the intentions, instruments, contexts, knowledge, and processes used to generate and analyze them (Kitchin, 2014; Leonelli & Tempini, 2020). Based on an understanding that data are not reality, but rather a context-dependent, socially and culturally created phenomenon, we adopt Bullmore and Broad’s (2019) definition of data literacies as the ability to understand how to interact with data and to understand the impact it can have. We consider data literacies a continuous learning journey toward full participation in society (Sternkopf & Mueller, 2018).

The Internet can challenge researchers who seek to apply these conceptualizations of data literacies when building theory to inform instruction. Informed by the dual-level theory of New Literacies (Leu et al., 2019), we have examined the social practices used by individuals to make sense of their digital experiences with data (Sheldon, 2022). This examination includes how people individually and collaboratively engage in creative thinking and critical questioning to scrutinize power relationships that exist between those who produce, control, and use data to craft social, cultural, and political narratives.

The dual-level theory of New Literacies (Leu et al., 2019) conceptualizes literacy as uppercase (New Literacies) and lowercase (new literacies) levels. Harnessing the very factors that challenge theory building and using them to drive its development, the lowercase level provides narrow and precise examinations of the multiple rapidly developing new literacies and the uppercase level uses this focused view to inform a broad view of New Literacies. This chapter explores how and in what ways the dual-level theory can be used as a framework to inform data literacies theoretically and educationally. To fully explore these potentials, we begin with a brief journey through literacies perspectives.

Literacies Perspectives

Literacy has always been about change in all facets of its evolution. In the pre-digital world, written language was the privileged form of meaning making. Reading was linear (though Kalantzis & Cope, 2011 contend that the printing press supported non-linear, user-initiated reading paths), and readers were receivers of information, decoders, and comprehenders of meaning. As television, telephone, radio, and motion pictures enabled long distance, multimodal, dynamic communication to become more accessible by the masses, literacy expanded to incorporate listening and then the critical viewing of images and audiovisual content (Consortium for Media Literacy, 2013; Hobbs, 2016).

Literacy in the Digital Age: A Shift From Literacy to Literacies

What it means to be digitally literate is representative of the shift in thinking taking place across the literacy community as a whole from that of a singular concept or set of skills to a myriad of social practices and conceptions (Street, 1984). Literacy is continually being re-conceptualized through sociocultural and sociolinguistic practices of meaning-making that involve learners, both individually and collectively. Learners interrogate their values, as they move through processes of accessing, analyzing, and creating reflexivity and action in a multi-channeled, multimodal environment (Gee, 1989; Hobbs, 2016; New London Group, 1996; Street, 1997). Castek et al. (2018) advanced the idea of digital literacies as digital problem solving, which involves the navigation and use of multiple digital resources in order to accomplish goals in multiple domains such as work, personal interests and hobbies, education, social and professional networking, and civic engagement.

Sociocultural theory views literacies as social practices to understand the meaning of words [tools, signs] to understand the function of the word [tool, sign] in mediating specific types of interactions and communication. Sociocultural theory postulates a dual process of shaping and being shaped, which recognizes that humans play an active role in using and transforming the tools of communication (Daniels, 2016; Irvine-Smith, 2019; Polly et al., 2018).

Work in digital literacies is studied from a wide range of research and theoretical orientations (Lankshear & Knobel, 2007) that has never been unified. Coiro et al. (2008) integrated these various perspectives in their exploration addressing the question “How do the Internet and other information and communication technologies alter the nature of literacy?”


The New Literacies of Online Research and Comprehension

Adopting the stance that the new literacies of the Internet were distinctive enough from their offline counterparts to require their own theoretical framework, Coiro et al. (2008) sought to gain an interdisciplinary perspective of the educational research connecting literacy and technology. They brought together scholars from various disciplines who identified changes to literacy as they explored the use of new technologies and their effects on meaning-making in their respective fields. Additional contributors conceived of new literacies differently by examining them through different theoretical lenses and with different research methods. Collectively the 2008 volume advanced four characteristics of a new literacies perspective:


	new information and communication technologies and visions for their use require us to bring new potentials to literacy tasks, purposes, and the networks that surround their use.


	new literacies are central to full civic, economic, and personal participation in a global community.


	new literacies are deictic, to be literate today will be different than what it means to be literate tomorrow as new technologies appear and new discourses and social practices are created to meet future needs.


	new literacies are multiple, multimodal, and multifaceted. (Coiro et al., 2008)





New Literacies Theory Development

New Literacies researchers aim to understand how instant access to global networks of people and information, on a rapidly evolving Internet supported by commercial interests, shapes literacy and learning processes. However, New Literacies principles reach beyond the encoding, decoding, producing, and sharing of meaning from online information resources. New Literacies position learning as both a social and cognitive act, pointing toward social practices being a central element of New Literacies (Leu et al., 2019).

From this broader perspective New Literacies principles can be seen as being committed to encouraging learners to understand the relationships between texts, the ideological underpinnings of the texts, and the struggle behind the texts. Because all information lives within a broader cultural context, new literacies perspectives encourage learners to attain ‘perspective on perspectives’ rather than to seek out various ‘truths’ (Kendeou et al., see chapter 24 in 2024; Fabos, 2008). From these viewpoints, ‘texts” are considered as a collection of semiotic elements that can function as tools for people to take social action (Forzani & Castek, 2023; Jones et al., 2015).

With multiple perspectives on the Internet, as a technology, a literacy, or a literacies issue, and drawing multiple research traditions, Leu et al. (2019) questioned how to theorize the new literacies. They proposed a dual-level theory of New Literacies to address the deictic nature of literacies in an ever changing online context.

Using a dual-level approach, the lowercase new literacies inform theoretical and practical perspectives of Uppercase New Literacies. The approach capitalizes on the open, collaborative, and participatory culture of the Internet it studies to bootstrap elements of the theory itself. It embraces the different contexts, technologies, and lenses used to explore the rapidly evolving and changing digital landscape and uses their symbiotic relationship to advance the field from multiple perspectives. Figure 25.1 illustrates the dual-level theory and the relationship between upper case and lower case distinctions.

[image: Seven different examples of practices and activities relate to the dual level theory of new literacies. A reciprocal relationship is depicted between the seven different examples of lowercase literacies, such multimodality, text messaging, hypertext, online reading comprehension, propaganda, inquiry and information seeking, and new literacies studies. These new literacies are both informed by, and inform the different practices.]
Figure 25.1 Dual-level new literacies and new literacies as advanced in Leu et al. (2019).



Leu et al. (2019) offer the following eight principles as common across the research and theoretical work currently taking place:


	The Internet is this generation’s defining technology for literacy and learning within our global community.


	The Internet and related technologies require additional new literacies to fully access their potential.


	New literacies are deictic.


	New literacies are multiple, multimodal, and multifaceted.


	Critical literacies are central to new literacies.


	New forms of strategic knowledge are required with new literacies.


	New social practices are a central element of New Literacies.


	Teachers become more important, though their role changes within new literacy classrooms (p. 326).




The authors propose that data be explored as a lowercase distinction. Framing data literacies as a practice of inquiry that includes new strategies, analytical skills, understandings, dispositions, and social practices invites both the question of how the eight principles can be used to inform an understanding of data as a resource for meaning making and how it can be used as a demonstration of its dimensions. The sections that follow offer a synoptic overview of the current landscape of data literacy and a discussion of how New Literacies inform data literacies.



A Data Perspective

What Data Is and Is Not

Data is not reality; regardless of perceptions of neutrality and objectivity, their meaning are dependent on the thought systems that created them (Irgens et al., 2020; Kitchin, 2014). More concisely, “when a fact is proven false, it ceases to be a fact. False data is data nonetheless” (Rosenberg, 2013, p. 18).

Acknowledging that our faith in the objectivity of data may be misplaced does not diminish the shared sense, although not reality, that data are the root of verity and wisdom (Kitchin, 2014). This phenomenon makes data a key commodity of the Internet-driven knowledge economy and advantages those who have access to high-quality, comprehensive data, and possess the literacies which extend beyond data comprehension or data communication skills alone to exploit it. Individuals must be able to inquire with and about data, to critically and reflectively consider the ways data are stored, manipulated, and transmitted, and to use data ethically and productively.


What Is Data Literacy?

Until recently, conversations around data have been primarily conceptual and dimensionally narrow, often referred to in the singular form data literacy. The identity and definition of data literacy has been a function of discipline-specific etiologies, however the precise skills needed to exploit the data have given rise to disciplinary silos. Big data literacy focuses on the skills needed to draw insight from large volumes of data (Bonikowska et al., 2019); community data literacy focuses on the use of open data to drive smart city innovation (Wolff et al., 2016) and social movements (Tygel et al., 2015); youth data literacy teaches students how to work with different types of data (Deahl, 2014); information data literacy stresses the importance of including data in library information literacy programs (Calzada Prado & Marzal, 2013); data information literacy and research data literacy focus on research with an emphasis upon data creation, curation, and management (Carlson et al., 2011; Schneider, 2013); and education data literacy highlights data’s ability to inform instruction and teaches the skills required to do that (Gummer & Mandinach, 2015). While valuable to inform practice, individual disciplines have not moved the field forward with theoretically supported scholarship that can be used to frame interdisciplinary research. Research that unifies thinking outside these disciplinary boundaries aims to investigate the norms and practices for working with data across disciplines (Sheldon, 2022)

There is no single, widely accepted definition of data literacy, researchers offer the following thinking:


	Data literacy is the ability to understand data, how you can interact with it, and what impact it can have (Bullmore & Broad, 2019 for The Open Data Institute).


	Data literacy is a continuous learning journey that creates the ability to fully participate in society through cultivating the ability to identify, understand, interpret, create, communicate, and compute pieces of information (data) to develop knowledge. (Sternkopf & Mueller, 2018).




These two definitional attempts reveal some migration away from the discipline specific, skills based definitions in favor of considering the unique context and needs of the individuals in defining data literacy.

Once data is recognized as a subjective resource for meaning making (Pangrazio & Selwyn, 2019), context and user needs become essential components of the definition. In the complex and quickly changing landscape of the Internet, one that renders data literacy as being perennially ‘new’ as rapidly as the technology that underpins it changes (Forzani & Leu, 2017), data literacy is better conceived of as data literacies. This term encompasses the multiple opportunities to leverage the different modes of meaning making and recognizes that different meanings are determined by social, cultural, historical, and institutional practices of different groups. Data literacies connect the sociocultural practice of meaning-making with data that individuals engage in every day.



Synergies Between New Literacies and Data Literacies

Central to the dual-level theory of Leu et al. (2019) is that “perennial newness” presents an opportunity to explore new literacies. Data, like literacies, too are not stable over time but instead rapidly change because the underlying events, objects, items, figures, statistics we identify as data can change. These changing political, economic, technological, and social factors precipitate new methods, new theories, and new vocabulary that influence the thinking or re-thinking about the data that researchers will or already have gathered (Gitelman, 2013; Kitchin, 2014; Leonelli, 2019). Data literacy can be seen as harmonizing, or as creating disharmony, with the dual-level theory’s defining volatility. Because the theoretical framework of New Literacies makes allowances for, and even anticipates, continuously changing definitions of its most substantive elements (e.g., “literacy”, “literacies”), one would expect the dual-level theory to offer a convenient bridge between data literacy and New Literacies for informing practice and research bi-directionally.

Leu et al.’s (2019) first principle challenges us to think of the Internet as this generation’s defining technology for literacy and learning and provides a natural bridge to diverse scholarship. The steady increase to Internet access over the last twenty years has been transformative (Stansberry et al., 2019). Researchers illustrate how the Internet links us to vast amounts of information (Weare & Lin, 2000), provides multiple modes of communication (Thorne, 2008), and is the most efficient system in our history for delivering new communication technologies (Lankshear & Knobel, 2005). It permits individuals to construct new information, new knowledge, and even newer technologies and literacies (Leu et al., 2009). But another transformation is upon us. The impact of the extraction, storage and subsequent analysis of the vast amount of data generated, 2.5 Exabytes, each day by users (Internet World Stats, 2021), adds a new dimension to literacy research, and new lowercase theories to develop.

A deeper understanding of meaning making with data can be obtained by applying all eight principles underpinning uppercase New Literacies to a lowercase new literacies approach, not so much as a “framework”, whose implied rigidity offends both cases, but as an informing theoretical propensity. This adoption empowers new literacies research to move beyond studying the affordances of the technology or the tool in accomplishing a particular task and to begin uncovering more about people’s behavior around data and data’s capacity to shape one’s understanding of the world (Strong, 2015). Additionally, considering data literacies as a lowercase literacy is a way to include current topics in new literacies discourse, like mis- and dis-information in the data literacies narrative (Carmi et al., 2020).

Datafication Is Reshaping Literacy

Datafication, the rendering of our daily actions into quantified data (Mayer-Schönberger & Cukier, 2013) and dataism, the contention that this quantification can provide insights into sociality and social behavior (van Dijck, 2014), result from technology companies’ collection, storage, and analysis of fine-grained personal data, sometimes referred to as Big Data (Kitchin, 2014). As advances in artificial intelligence (AI) improve the ability to extract patterns, data gains economic value and the process of datafication intrudes further into our lives, including areas of medical, employment, agriculture, and higher education.

Algorithms, ordered sets of instructions to complete a task, are the backbone of the Internet. Their benefits are widespread, saving users time by anticipating keystrokes or by suggesting products based on purchasing history. But when large volumes of stored personal data are combined with AI, such that the algorithms automatically modify and create new algorithms in response to data inputs, the underlying social impact needs to be considered (Rainie et al., 2017).

Algorithms used to sort people in conjunction with predictive analytics can have a negative social impact. Due to their opaqueness, they can give rise to, or exacerbate already existing, bias, inequality, discrimination, exclusion, and marginalization. Additionally, when data monetization merges with data behaviorism it creates the potential for a surveillance economy, where companies’ business models shift from a focus on the product or service offered to a focus on consumers’ data being extracted and sold to data brokers that trade in human behavior (Zuboff, 2019).

A key facet of the usefulness of algorithms is that individuals understand the elements, the external frameworks of extraction, the processes of value generations, and the parties to whom benefits accrue. Such knowledge enables individuals to view these elements with an eye of criticality and to develop strategic plans for dealing with the growth of datafication (Mejias & Couldry, 2019).


Personal Data, Big Data, and Algorithms Require New Literacies

According to Gebre (2018), people lack awareness of their personal data, their role as data sources, and the related implications of data collected from and about them. Data collection practices are complex and can be used in predatory ways. Researchers seeking to understand people’s personal digital practices raise concerns over personal data privacy and the opt-in clauses often used online (Selwyn & Pangrazio, 2018). In general, people are aware that their data is being collected, but they lack an understanding of the system of collection and its use. Instruction needs to build awareness and critical reflection of data practices and to empower individuals’ choices to protect their personal data (Sander, 2020).

Adopting a New Literacies approach to personal data literacies moves the conversation beyond current usages to build mindsets and awareness that will adapt as technology changes. Conversations that encompass practices and social concepts promote an informed and critical stance towards the reinterpretation, reuse, recirculation, and reapplication of one’s personal data. This stance evokes the need for an understanding of the collection, quantification, and extraction of value from the personal data generated incident to one’s wide scale use of digital devices. This understanding advances thoughtful consideration of the apps and platforms one engages with and the content one posts online. Understanding this territory involves examining personal engagement with and use of personal data for self-tracking in pursuit of self-knowledge through personal science (Heyen, 2020; Nafus & Sherman, 2014). It also involves thinking about how behavior can be quantified and how corporations and government entities can apply that quantification.

Adopting an Uppercase New Literacies perspective to personal data literacy also means fostering broad dimensionality, with openness to research that might adopt a different theoretical or issues-related perspective, like that of Selwyn and Pangrazio (2018) or Sander (2020), but whose discourse analysis provides insight into critically engaging with personal data and helping users make sense of their place within the ‘data economy’. Raising users’ awareness of the ‘system’ enables users to better understand the processes involved in the collection, use, reuse, and valuation of their personal data, resulting in more informed Internet usage (Sander, 2020) and helps users develop a stronger sense of control and agency over that ‘system’ (Pangrazio & Selwyn, 2019).

Personal data is often conflated with big data. However, the personalization of individuals through their digital footprint and use of personal data analytics to understand individual behavior and preferences is distinct from the grouping of that personal data so as to profile subgroups of people for the social sorting of society.

Big Data

Considering big data in developing new lowercase literacies theory involves critical examination of data infrastructure and the collective, interconnected nature of data and society (boyd & Crawford, 2012); it also necessitates adopting an informed and critical stance towards the datafication of society. Big data considerations entail analysis of the strategies individuals use to challenge the myth of big data’s objective and neutral nature (Gitelman, 2013; Kitchin, 2014) and of how individuals participate in discussions concerning the impacts of big data systems and their influence on societal, economic, and political life (Sander, 2019). D’Ignazio and Bhargava (2015) identify four problematic areas around which big data literacies discussions should focus, namely, lack of transparency, extractive collection, technological complexity, and control of impact. They see the challenge of big data literacy as a question of how to empower the subjects of the big Data revolution, especially in the governmental, humanitarian aid, educational, and social sectors. Big Data has been leveraged in these public good sectors to address concerns like public health, food scarcity, and human migration, and the results of the analysis are often accepted by the citizenry without a thoughtful critique of the underlying collection processes or the privacy and surveillance issues (D’Ignazio & Bhargava, 2015).

Approaching big data literacies as a lowercase theory further frames it as a process of collaborative digital-problem solving (Jacobs & Castek, 2022). As such, an essential part of big data literacies theory would be to understand what new skills, strategies, dispositions, and social practices arise as concerned groups formulate questions about transparency, collection, privacy, and surveillance issues and then conduct research on the Internet to collaboratively negotiate the answers to these questions. This understanding can be informed by research into digital problem solving (Castek et al., 2018) which draws from the new literacies of online reading and research and is underpinned by online reading comprehension theory (Leu et al., 2019).


Algorithms

An essential part of supporting learners in the development of their personal data, big data, and algorithm literacies practices are activities that engage them firsthand in the effects of algorithmic personalization. Hobbs (2020) uses a compare-contrast activity where different students conduct the same search at the same time and compare their results. Thereby, students discover the influence of previous online activity on search results. D’Ignazio and Bhargava (2015) propose leveraging an empowerment approach based on Freirean pedagogy to teach about algorithms and their effects; however, no evidence-based research was found indicating effectiveness.

Sander’s (2020) longitudinal study (n=10) demonstrated success in raising awareness and sustained behavioral change with already developed online literacy tools. Sander’s approach was to move beyond data skills and teach a critical awareness of the effects of big data. She had success using online resources to foster learners’ awareness of the issues, which cultivated a sense of empowerment and resulted in learners making changes to their Internet usage practices (Sander, 2020). However, similar to D’Ignazio and Bhargava’s noted suggestions, Sander’s findings do not rely on evidence-based strategies.

Activities that teach computational thinking likewise offer opportunities for learners to build their data literacies. Computational thinking skills involve decomposing a higher-level problem into multiple simpler problems, abstracting problem details to find patterns in those simpler problems so that similar problem types can be solved together, and defining the steps to solve the problem. A windfall is that coders not only learn about algorithms through creation, but they also develop new strategies to encode and decode information and could potentially innovate new media themselves (Burke et al., 2016).

Activities that engage learners in acquiring knowledge about algorithms or in experiencing the firsthand effects of algorithmic personalization should be undertaken with the goal of leading learners to deeper considerations of the ways data is collected, aggregated, and used. Research around these practices should include critical examination of the following aspects. Firstly, how learners critically assess their sense of relation to the devices that capture their every move. Secondly, how learners partake in considered discussions around how tools developed for good (i.e., some identifiable benefit) can have unintended consequences (i.e., some lesser-identifiable costs) when inaccurate or inappropriate data, biased or unfit models, or other errors or omissions distort the tool user. Thirdly, how learners critically reason about causation between the data that is being input and the results that are output. Teaching learners how to question the outcomes of algorithmic scoring, even if they are unable to access the code or the mathematical formulas that underpin the results is a valuable set of data literacies. Fourthly, how learners contemplate the self-fulfilling prophecies (e.g., feedback loops) that can result from the data-driven categorization of big data creating, rather than responding to, a user reality. And finally, how learners critically question how best to address the previous four aspects in light of the costs and the benefits, while balancing personal privacy against intellectual property concerns. Such balancing should consider that: (1) more data may make the algorithms more accountable, (2) personal dashboards may provide a more well-rounded view of the person and disincentivize reliance on a single score, (3) the scoring methods, being made public, may enable meaningful auditing of all components, and (4) algorithms should similarly be open source and modifiable by user feedback (Noble, 2018; O’Neil, 2016; Purves, 2022).

Personal data literacies, big data literacies, and algorithmic literacies are complex practices, interweaving individuals and technology. Project Information Literacy (Head et al., 2020) sought to determine undergraduate (n = 103) awareness of these complex relationships. The project found undergraduates to be largely aware of personal data harvesting and the resulting Internet news bubbles and filtered information. However, they were largely oblivious when learning management systems and educational tech tools intervened and incognizant of algorithms classifying people for automated decision-making (Head et al., 2020). Knowledge students had about data collection and privacy protection came largely from their peers, classroom discussions of algorithms being rare, leading the researchers to conclude that educational institutions need to do more to teach algorithm literacy (Head et al., 2020).

Little has been written about instruction approaches to advance students’ development of personal data literacies, big data literacies, or algorithm literacies. Head et al.’s (2020) report would seem to indicate that collaborative or peer-to-peer learning co-developed with a knowledgeable professional is a promising option. An approach like this could capitalize on students’ already active engagement in participatory cultures and on the enhanced capacity for knowledge that comes from collective intelligence.



Data Literacy Involves New Forms of Strategic Knowledge

Leu et al. (2019) suggest that new forms of strategic knowledge are required with new [data] literacies because online research and inquiry activities require readers to navigate complex networked environments (Coiro, 2020). Navigating multiple digital and non-digital contexts, requires a complex layering of both traditional, disciplinary, and new literacies in many lowercase forms (Forzani & Leu, 2017). These environment-dependent processes bridge multiple mediums and platforms in multiple forms of text, which demands skills in transmediation (Coiro, 2020) and biliteracy, the ability to seamlessly shift between states of reading fast and reading slow and to mediate between browsing, scanning, and deeper thinking (Wolf, 2018).

Considering data in the development of new lowercase literacies theories specific to online reading comprehension involves research that will identify the data and information seeking strategies and cognitive processes involved while reading Internet content in a self-directed inquiry process. Searching for data online, when framed as a self-directed inquiry process, encompasses five processes: 1) defining the question, 2) locating data, 3) critically evaluating the data for validity, accuracy, relevance, reliability, and granularity, 4) synthesizing across data, and 4) communicating ideas. All inquiry processes can be informed by the lowercase online reading and comprehension theory previously discussed (Coiro, 2020; Leu et al., 2019). A new aspect of online inquiry processes are personalized search algorithms. Coiro and Dobler (2007) found that a reader’s prior knowledge impacts the forward inferences that they make and subsequently guides their comprehension, but how the knowledge that AI has gleaned from the reader’s prior online activities impacts these forward inferences and comprehension is yet to be discovered.

The Internet creates multiple pathways to the same information (Coiro, 2020). Searching for information across these multiple pathways involves multiple-document comprehension, the linking of ideas between texts to organize them into a coherent representation (Anmarkrud et al., 2022; Braasch, et al., 2018). The numerous characteristics of texts and the logical representations between texts means that integration is task and text-dependent (Goldman et al., 2012; Primor & Katzir, 2018; Rouet & Britt, 2011; Snow, 2002). What are the implications when searching for data instead of information? The information that is built from data is path dependent. Such dependency implies that the multiple pathways individuals take to locate the same data potentially changes not just the reading experience and the comprehension of information but could in fact bias the evaluation and synthesis of the data, resulting in a single dataset furnishing different, possibly contradictory conclusions. What is required is a more iterative process of critically evaluating both the data and the information against multiple perspectives, purposes, and contexts. Castek et al. (2012) offer thinking prompts that facilitate this process, such as who is included and who is left out. Educators need to specifically address the issue of confirmation bias in the information search and synthesis phase; data literacies add new dimensions of critical evaluation.

Consider the scenario depicted in Figure 25.2. Two readers are searching for data to answer the question of whether or not there is a digital divide. In this scenario, both online inquirers eventually arrive upon the same dataset at the U.S. Census Bureau, but what prompted their search for the data will frame their queries of the dataset. Different queries could impact the connections that are made, the understanding of the data, and the insights that are drawn from the data (Ware, 2005), making critical framing essential to the inquiry process respecting online researching for data.

[image: Multiple pathways and their connective relationship are depicted to show that  various pathways lead to the same information.]

Long Description for Figure 25.2
A flow diagram shows various pathways leading to the answer to the question in the middle of the diagram, which is: is there a digital divide? One pathway, direct search, leads to U S census Bureau American Community Survey Broadband Access Dataset. Two online inquires leading to the same U S census Bureau are indicated by two different pathways which are as follows. One pathway using yahoo search leads to Brookings institute website. From this website, a hyperlink leads to Brookings dataset which is sourced to U S Census Bureau. Another pathway with google search leads to Wall street Journal. Wall street Journal is sourced to U S census Bureau. Direct search might stop at U S C B analysis and end up in U S census Bureau American Community Survey Broadband Access Dataset. Brookings dataset might lead to U S C B and finally U S census Bureau American Community Survey Broadband Access Dataset. Another pathway shows blog post by using safari. The blog post is connected to Wall street Journal via hyperlink.  Another pathway shows Brookings Institute website connected to tweet which is connected to the question. A dotted line labeled lateral checking flows between all the components in the flowchart.


Figure 25.2 An example of how multiple pathways can lead to the same information. In this scenario readers must engage in lateral checking (Wineburg et al., 2022) to evaluate the relationship between the data and multiple purposes, perspectives, and contexts that rely on for their conclusions.



Critical framing is an element of multiliteracies pedagogy (New London Group, 1996) that guides learners to critically consider multiple perspectives, purpose, and context. It is woven into the Personal Digital Inquiry (PDI) framework, an instructional design tool for inquiry-based learning (Coiro et al., 2017). Additional new literacies teaching strategies that leverage the participatory and collaborative affordances of the Internet, such as individual readers performing online searches to answer data based inquiry problems and sharing their results with others performing the same searches, could reveal, at least in part, how prior knowledge, multiple document comprehension, and personalized online searching affects the online reading comprehension of data.


Critical Data Literacies

Leu et al. (2019) suggest that critical literacies are central to new literacies. Critical literacies are not a set of skills, but rather it encompasses a disposition of critical inquiry that involves an appreciation for the relationship existing between representation, re-presentation, and reality. Critical literacies are the strategies that learners employ to deal with different representations and find out what is really going on in order to offer opinions or engage in debate (O’Byrne, 2018). Allen Luke sets forth three elements of critical literacies practices: read the world with Freirean skepticism; understand how language [visuals and other media] works; learn how to talk about text [visuals and media] in rich, content-based talk (Luke, 2017). Online authorship, when subjected to Luke’s elements, brings awareness that anyone can be an author on the Internet (Kinzer & Leu, 2017). This awareness, in combination with personalization algorithms and subjective data for evidence, compels us to read the digital world with skepticism.

Considering Luke’s elements in the context of algorithms, for example, means moving beyond a simple, perhaps simplistic, awareness of them and procuring an understanding of how they are used to distort information and influence perceptions. Consideration of the forces behind misrepresentation makes possible engagement about how to improve societal resilience to dis- and mis- information (Carmi et al., 2020). Applying critical literacies practices to scrutinizing data means challenging the assumption of data as objective and neutral resources for meaning-making (Stornaiuolo, 2020), understanding that data are dynamic, subject to change and reinterpretation (Irgens et al., 2020), and expanding one’s self-directed view that data is an interpretation that can lead to multiple perspectives all supported by the same data (Leonelli & Tempini, 2020; Špiranec et al., 2019).

One approach to consider is positioning datafication as computation propaganda (Hobbs, 2020). This would take full advantage of the symbiotic relationships discussed in the dual-level theory, enabling data literacies scholars to leverage work already done in media studies on effective educational strategies for analyzing propaganda. While media literacies alone may not be enough because technological systems opaquely persuade users (Bakke, 2020), people do have agency in the process.

Nonetheless, based on empirical research (Philip et al., 2016; Philip et al., 2018; Sheldon, 2022) teaching about data manipulation without guided, collaborative, critical engagement with data visualizations does not foster the critical lenses needed to address data inequities and promote social justice (Irgens et al., 2020).


Data Literacies as Social Practices

Leu et al. (2019) suggest that new social practices are a central element of New Literacies. Today’s Internet is interactive and has both enabled and demanded a shift in social values that reflect participation and collaboration because the Internet has enabled more people to both access and produce information (Forzani & Castek, 2023). As a result, new social practices continually evolve online.

Digital participation has demanded a focus on criticality and responsibility, where people must question information rather than accept it as true. In addition to the need for criticality, the internet also has enabled people to critique social structures and to take action to change those social structures. As digital technologies allow for more modes, texts, text types, and even activities, our social values have shifted from embracing single to multiple forms of text and communication opening doors to greater creativity and innovation whereas individuals online work together.

Learning within the new social practices online is decentralized, emphasizes user generated content, harnesses collective intelligence, and insights drawn from the massive amounts of user-generated data (Pangrazio et al., 2022; Wulandari, 2022). As learners remix content and re-share data across media formats and platform applications they concurrently generate data and contribute in real time to the applications’ evolution and improvement.

Collaborative Visualization

Collaborative data analysis tools enable sharing of data, insights, and technique, but also interests, resources, and goals. Online communities whose collaboration offers the opportunity to work through ideas together, share feelings, overcome difficulties, challenge one’s skills, and spark creativity (Cotgreave, 2020; Flerlage, 2019). These collaborations help users see alternative perspectives, a key element to developing robust critical data literacies, and build a fluid, adaptable knowledgebase, a base that will become the foundation of data visualization literacies (Sheldon, 2022).


Open Data

Open for use, reuse, reworking, redistribution, open data enables individuals to collaborate for innovation and change. Open data literacies practices are not about technical skills, although some foundational mathematical literacies are required to ensure that statistically generated findings actually provide actionable fact (Davies & Edwards, 2012; Wolff et al., 2016). They are about a mindset of sharing resources for citizenship and empowerment within the context of how the dataset was composed (D’Ignazio, 2017; Wolff et al., 2019).


Data Dashboards

Data dashboards track topic-relevant metrics to make data insights more accessible and to promote critical data literacy practices around collective civic action and education. Inspired by Smith et al.’s (2017) multimodal code meshing project, which involved exploring tools, collaborating with peers, and visually brainstorming, data dashboards could be created by students using data to tell a story about themselves. Some report feeling intimidated by the technical knowledge that open data portals require, but using data they gather themselves could alleviate this discomfort.


Creative Data Literacies

Creative data literacy (D’Ignazio, 2017) offers another solution to deal with the intimidation factor sometimes associated with data (O’Neil, 2016). Capitalizing on the abundance of tools and opportunities afforded by rapid change and Boaler’s (2015) research on developing mathematical mindsets, creative data literacy seeks to associate data not with procedures and technical skills but rather ideas, concepts, and creativity (Boaler, 2015). D’Ignazio (2017), works towards achieving the Freirean goal of emancipation through the literacy process and heeds Miller’s (2014) call for collaboration across industry, academia, and government to close the skills gap through alternatives to the traditional quantitative approaches.


Crowds as Online Communities

Crowdsourcing is a distributed problem-solving and production model that blends dispersed participants in online, open, creative processes collaborating to meet organizational goals (Brabham, 2013). Researchers harness these online communities for a variety of data collection tasks. Non-profits use them to create a sense of community and engagement with their institution through tagging and cataloging projects, and, since the launch of Amazon Mechanical Turk (Mturk), businesses and researchers have been using them as low-cost workers/participants for any number of repetitive tasks. While there are some concerns about the credibility of results from these endeavors, researchers Heer and Bostock (2010), using Mturk to study graphical perception, found crowdsourced results match prior work and could be used reliably, at least for studying data visualization design.


Community in Science

From crowdsourcing to extreme citizen science (Zheng et al., 2018), non-compensated public participation in research projects, the maker movement, or hack-a-thons is key to citizen science. Community science projects, which capitalize on sensing technologies and the rapid transmission of data, can solve researchers’ issues of data deficiency and provide unique perspectives and local expertise to the interpretation of data (Zheng et al., 2018). These projects promote active participation in STEM and provide learners with hands-on experience, the ability to connect with scientists in the field, and a chance to participate in community decision making.


Building a Web of Data

The linked data movement seeks to transform the web of documents into a web of data. Just as Uniform Resource Locators (URLs) connect one document to another, Uniform Resource Identifiers (URIs) can connect one datum to another. Data structured as a triplet, subject – predicate – object, receives a unique URI for each element, enabling URIs stored in one dataset to be shared and reused in other datasets. Linked Data released under an open license, Open Linked Data, enables the rendering, repackaging, and linking of data in infinite ways and has the potential to create rich educational environments through improved knowledge sharing. These large volumes of shared data can be used to develop individual and group knowledge, and to advance critical reasoning, civil discourse, and argumentation practices (Coughlan, 2020; McAuley et al., 2014). The flip side to this is that users’ data can also be linked within and across platforms, precipitating the need for them to develop personal linked data strategies. While the Internet itself is constantly changing, extracted online data has a permanence requiring mitigation of potential negative outcomes.



Data and Data Visualizations Are Multiple, Multimodal, and Multifaceted

Leu et al. (2019) advance the idea that New Literacies are multiple, multimodal, and multifaceted. Visuals as a form of meaning making pre-date the data revolution. First languages, before writing, were multimodal. Learners are used to receiving their news in multi-social, multimodal ways (Head et al., 2019), they make use of and are comfortable with using multiple modes (Wilbur, 2008), and they like interaction (Sander, 2019). But new technologies and tools for integrating data with a variety of symbols and icons, and for layering multiple media formats to communicate meaning across platform alternatives may require new strategies for choosing between alternative ways to communicate meaning.

Learners need a broad range of cognitive competencies, creative and critical thinking, and a wide range of skills, reading comprehension, graph comprehension, and a conceptual understanding of statistics and mathematical ideas, in order to create and to interpret static data visualizations (Franconeri et al., 2021; Hobbs, 2017; Shah & Hoeffner, 2002). Interactive, animated, dynamic, and three-dimensional data visualizations in complexly connected, online environments preclude the full attention that simpler displays allow. These visualizations require additional strategies for effective creation, such as strategically using pre-attentive visual attributes to catch and direct the viewer’s attention (Ware, 2021) and for effective interpretation, such as spatial thinking (Stieff et al., 2020) and selecting and attending to task-relevant information (Canham & Hegarty, 2010; Michal & Franconeri, 2017).

Composing with Data

Through infographics, dashboards, networks, maps, and charts (which include graphs, tables, and diagrams) people make creative choices, have authorial intent, use design skills and technical competencies to encode, compose, their message and audiences decode, interpret, and analyze to construct and comprehend the meaning (Hobbs, 2020). Whether to inform about a particular phenomenon or to encourage exploration and new insights, there are multiple choices to consider when composing with data, including the impact of cognitive biases (Dimara et al., 2018; Padilla et al., 2018), the audiences’ prior knowledge (Xiong et al., 2019), and their personal beliefs and attitudes (Peck et al., 2019).


Information Graphics

Information graphics “infographics” are visual representations of information and data that combine words, pictures, graphs, or even human action (D’Ignazio, 2017) to tell a story; they are usually designed around one dataset or data topic, and meant to be declarative, steering the audience to reach a predetermined conclusion (Taei, 2018). Because infographics combine text and data visualizations, additional choices around text or other modes of meaning making must be considered along with a few guiding principles about graph comprehension. To begin developing data visualization literacies Hobbs (2017) recommends examining infographics to gain greater clarity of the genre. Each tool for creating infographics has affordances and constraints and exploring a variety of tools allows a better match of tool to purpose. Considering the message content, audience, and purpose drives the format and structure. The inclusion of information sourcing is central to the creation process.

What is important is not the ordered steps themselves, but that the meaning conveyed is subject to reader interpretation (Baetens, 2014). Supporting students in developing data visualization literacies is thus not about teaching tips, tactics, or tricks, it is their working with data to see how all the variables come together in different situations and using that knowledge to build mental frameworks to deal with the different situations the data present (Kirk, 2016). Guided practice and collaborative discussion that support reading and interpreting data visualizations can effectuate this framework.



Changing Roles of Teachers

Leu et al. (2019) suggest that teachers become more important, though their role changes in new literacy contexts. Data literacies educators are challenged to (1) guide students through thinking about data as a socially constructed meaning-making resource (Stornaiuolo, 2020) in the rapidly changing, data rich, but sometimes opaque Internet environment, (2) respond to online data about themselves, and (3) use data to drive instruction.

Guiding Students

Participatory culture (Jenkins, 2006) is the key dimension to teaching and learning data literacies. Technology is incorporated for construction of knowledge through goal-oriented content creation. Placing the learner at the center of the learning process moves the instructor to the role of co-creator and critical friend, supporter, mentor, or coach. Sharing allows for a community of learners to develop and become a place where learners collaborate, inspire, and teach one another. However, these practices must be collaborative, not just cooperative, with a goal to foster higher-order discourse where peers are challenged and meaning is negotiated. Critique and review, from peers even more so than the instructor, are essential to this learning process shown in Figure 25.3.

[image: A model shows the process of considering data as a computational resource as well as a socially constructed resource for meaning making.]

Long Description for Figure 25.3
The first portion of the process is defined as follows. First, thinking of data as a personal object, more a computational stance. This leads to emergence of thinking about data as a public object, then emergence of critical data literacies perspective, and finally it solidifies thinking around data as a literacy issue and a literacy stance about data. A parallel flowchart on the right is as follows. Two dotted arrows from activators leads to individual time to connect or create and then reflect on your learning which leads to sharing followed by guided collaborative critical engagement or thinking and finally group synthesis. Two arrows from activators point to mentor texts and shared or community dictionary, don’t have one around data but need one to facilitate the communication between participants. A dotted arrows from sharing points at the public nature of literacy,, Baker, 2001. Two arrows from the public nature of literacy points at implicit, participants inspired by others’ work and explicit, celebratory comments. A doble headed arrow flows between implicit and explicit and reads precipitates power as caring, Jacobs and Caket, 2021. Three arrows from guided collaborative critical engagement or thinking point at think alouds, shout outs and breakout R m discussions. An arrow from these leads to text reading develops committed testers, Gee 2017. Works to counter the curse of perceived knowledge and to bring diversity of perspectives to the conversation.


Figure 25.3 A model of the process of thinking of data as a computational resource as a socially constructed resource for meaning making (Sheldon, 2022).



Re-envisioning the role of the instructor as co-creator and critical friend within student initiated collaborative exploration requires purposeful instruction supporting students’ various paths to intellectual and emotional growth, while providing guidance when interference occurs. It requires currency with theoretical and conceptual research and its application and functioning as a knowledge broker of technology, or enlisting the help of one (Rosen, 2018). Instructors combine these in the design of pedagogically sound, technically executable active instruction, whose objectives, desired learning outcomes, and value are clearly articulated to the students, lest the activities designed to engage students in exploring their unique path to knowledge end up impeding the path (Deslauriers et al., 2019).

One strategy for engaging learners in the process of collaborative inquiry learning and reflective thinking, which draws on the principles of inquiry-based learning, cognitive apprenticeship, connected learning, and design thinking, is offered in the Personal Digital Inquiry framework (Coiro et al., 2017). Instruction designed within this framework gives students agency while supporting knowledge building opportunities of curricula and technology. The framework, which combines key tenets of new literacies, supports learners’ negotiation of new literacies through practices of inquiry, collaboration and discussion, participation and creation, and reflection, keeping in mind the purposeful use of technology appropriate for each practice (Coiro et al., 2017).


Respond to Online Data

The Internet of 2022 is a powerful content creation tool, rather than a content delivery tool, but the reality is that content is delivered via technology and that technology creates data. This makes data literacy, vis-á-vis the role of instructor, as about more than just sound pedagogical practices facilitating learning. External data from learning management systems, standardized test scores, student behavior, and social media sites like Rate My Professor all feed rating and evaluation algorithms that are “powerful tools for behavioral modification” (O’Neil, 2016, p. 8). Such metrics cannot help but shape instruction and the collection of educational data produces both positive and negative externalities.


Use Data to Shape Instruction

Student data now exists within a more nuanced approach to data collection and data analysis to drive instruction and support students in achieving their learning goals (ISTE standards, 2018). In this approach, data analysis and interpretation contemplate gaining insight from students’ interactions with course material, pinpointing where students struggle and adapting instruction to mitigate.

Gummer and Mandinach (2015) have been at the forefront in driving data literacy instruction for educators. Their conceptual framework of Data Literacy For Teaching, which identifies three interacting domains of requisite knowledge that an instructor should have (viz., discipline-specific content knowledge, data use for teaching, and pedagogical content knowledge), uses data to identify students’ understandings and misconceptions and to develop the requisite instructional strategies for students needing assistance (Gummer & Mandinach, 2015). Hobbs (2020) offers a critique of these digital learning platforms, especially if used for personalized digital learning, reminding us that these platforms feed algorithms that could work to reduce learner agency. O’Neil (2016) offers compounding evidence of how this data, combined with student test score data, can be used as justification for hiring, firing, and promotion decisions within education.

Student test score data used in HR decisions provoke another interesting and highly controversial issue of ‘teaching to the test.’ Popham (2001) argues for assessment literacy for both teachers and policy-makers as a deterrence strategy, while Self (2017) argues that teaching to a/the test limits students’ ability to think broadly and independently and promotes the memorization of information, which some deem problematic. Exploration of this issue and of the broader issue of the datafication of education (Selwyn & Gašević, 2020; Williamson et al., 2020) while beyond the scope of this chapter, highlights the need for a data literate populace, one that understands the limitations of data in order to imagine its opportunities and avoid its moral hazards.




Conclusion

In this chapter we illustrate the multiple dimensions of a plural form of data literacies required for the 21st century. Not through the lens of merely skills, rather data literacies are viewed as an opportunity to help students develop an extensive set of practices that will enable them to be data doers, thinkers, participants, and communicators as informed by the sociocultural studies of digital literacies (Leu et al., 2019). The upper case New Literacies principles that draw on an understanding of new literacies advanced by Lankshear and Knobel (2008) promote a set of assumptions, namely, that new skills, strategies, dispositions, and social practices are required by new technologies for information and communication; that new literacies are central to full community participation; that new literacies regularly change as their defining technologies change; and that new literacies are multifaceted and benefit from multiple points of view.

As demonstrated in this chapter, teaching and learning about data literacies can benefit from all confluents of the new literacies research that has been done to date on: individual and collaborative online inquiry comprehension and problem solving (Coiro, 2020; Coiro & Dobler, 2007; Coiro et al., 2017; Coiro et al., 2019); online reading comprehension (Coiro, 2020; Leu et al., 2009; Leu et al., 2019); multiple document, source, and perspective comprehension (Braasch et al., 2018; Coiro et al., 2018; Primor & Katzir, 2018) and media literacy (Hobbs, 2020).

However, different from online reading and media literacy, data literacies does not have a richly researched, academic foundation from which to grow. It is a fledgling literacy, birthed by the dynamic, interactive, participatory Internet. While the literacy practices discussed in this chapter are far different than those that existed before datafication, the authors are not suggesting that all the literacy practices discussed in this chapter need to be built from the ground up. On the contrary, disciplinary literacies, like math, science, and economics, and traditional literacies, like reading and writing, are ancillary but contributory and need to be considered and integrated in instruction. Data literacies, at its core, is a lowercase literacy in the New Literacies paradigm (see Figure 25.1) whose further understanding benefits from all New Literacies research.

Keeping in mind the fact that the most important technology of the day defines our literacy practices and shapes our understanding of the world (Leu, 2005; Strong, 2015), the challenge is to understand the fundamental ways that our literacy lives are changing because of data collection, storage, analysis, manipulation, and transmission. If we do not see data as a literacy issue, others, outside the literacy community, and education community more widely will fill this vacuum and define it without us.

Looking Forward: Key Research Questions for the Next Ten Years

Data literacies are required for the 21st century where learning is increasingly fluid and dynamic, flowing through a network of individuals, communities, societies, technologies, and artifacts (Forzani & Castek, 2023). Meaning-making with data cannot simply be viewed through the lens of skills, rather it should be viewed more fully as opportunities to help learners develop an extensive set of flexible practices that will enable them to be data doers, thinkers, participants, and communicators. Learners need support in collaboration with others to develop critical mindsets and foster a full range of data literacies competencies.

When data is situated as a resource of everyday meaning-making many important research questions emerge. What critical understandings can be drawn using data, and how were these understandings developed? What are the strategies needed to synthesize across the multiple modes needed to create (write) and compose meaning (read) with data? And what can inform instruction of these strategies?

Data collection, storage, analysis, manipulation, and transmission is happening daily. In a fast moving field like data literacies, there are many considerations that need to drive a comprehensive research agenda. As researchers come to better understand the field, data can be seen as disparately as text, movies, even bodily actions like eye tracking. As we advance to the immersive web, every action and reaction can be extracted as data. An important question becomes, what foundational understandings do learners need in an algorithmic driven world?

To build theories for data literacies, an important question becomes, what frameworks can be developed that support learners’ development of robust data literacies, new social practices and new social learning strategies, ways of engaging with data in their everyday lives, and communicating or sharing their sense making?

From a critical standpoint, what activities can be developed that engage learners in applying a critical lens to data, questioning what counts as data and how data can be used to normalize social inequities and injustices?

What can research efforts help us come to understand about personal data practices, data privacy, and algorithms that use our data (and beyond)? A robust research effort is needed to address these and other important priorities.
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	Tutor:
	When you turn on the computer, how is the operating system first activated and loaded into RAM? [main question]



	Learner:
	When the computer is turned on a file is automatically booted up.



	Tutor:
	Anything else? [this is a pump for more information]



	Learner:
	This file contains the operating system.



	Tutor:
	What about storage? [this is a hint]



	Learner:
	The operating system is then read into RAM and activated.



	Tutor:
	Right. The CPU executes instructions in ROM, which helps the operating system to start. [after giving positive feedback, there is an assertion]



	Learner:
	After being read from ROM the OS is activated.



	Tutor:
	Right. Let’s review what we’ve just gone over. The operating.…. [summary after positive feedback]





Consider the above excerpt of a one-on-one tutorial dialog between a student and a tutor on the topic of computer literacy. As the example illustrates, the tutor understands what the learner is saying by analyzing the conversation occurring in natural language. Not only does the tutor interpret the learner’s responses in terms of the underlying discourse (e.g., identifying questions from the learner’s contributions), the tutor also comprehends them with respect to the domain content (e.g., the OS is read into RAM and not vice versa). The tutor executes appropriate dialog moves to keep the conversation on track and eke out information from the learner as the two collaboratively construct a response to the main question. Perhaps what is less obvious is that each tutorial dialog is unique – the tutor keeps track of what the student knows and uses this information to make fine-grained adaptations tailored to the student. Taken together, the tutor exhibits some characteristics of intelligence.

Would you be surprised to learn that the tutor in this case is a computer (called AutoTutor) that simulates one-on-one human tutoring sessions? What if we told you that it and other intelligent tutoring systems (ITSs) produce learning gains that rival human tutors? Herein lies the promise of ITSs. One-on-one human tutoring is one of the most effective ways to promote learning (Nickow et al., 2020) and has been identified as a promising approach to alleviate pandemic-related learning loss (Stavely, 2022), but is difficult to scale (Kraft & Falken, 2021). Though they can be expensive to develop upfront, ITSs have much lower deployment cost and can thereby be part of the solution to scale on-on-one tutoring. Critically, neither ITSs nor human tutors are intended to replace teachers – they simply cannot do so – but they can complement classroom instruction if carefully integrated and with teacher buy-in (Phillips et al., 2020).

This chapter provides a broad overview of ITS research, which dates back to the 1970s, along with recent developments over the past decade. In covering this 50-year field, we sought to balance ITS fundamentals, prototypical ITSs, evidence of ITS effectiveness, and recent advances.1

What Is an Intelligent Tutoring System (ITS)?

We define an ITS as a computer learning environment that helps students master knowledge and skills by implementing intelligent algorithms that adapt to students at a fine-grained level and that instantiate complex principles of learning (Graesser et al., 2016). An ITS normally works with one student at a time because students differ on many dimensions and the goal is to be adaptive to individual learners. That said, pairs of students may benefit from jointly interacting with an ITS and ITSs can be integrated in collaborative learning environments as elaborated later.

ITSs implement many affordances of digital technologies that were articulated in the National Academy of Sciences, Engineering, and Medicine report How People Learn II (NASEM, 2018). ITSs systematically respond to actions of the student (interactivity), present information contingent on the behavior, knowledge, and characteristics of the student (adaptivity), immediately provide feedback on the quality of the student’s responses and how they could be improved (feedback), and generate hints, explanations, and other informational guides (scaffolds). Other optional components include giving the student options as to what to learn to encourage self-regulated learning (choice), allowing the student to select or receive learning activities in an order that deviates from a rigid scripted order (nonlinear access), making connections between representations (e.g., text, diagrams, formulae) to emphasize different conceptual viewpoints, pedagogical strategies, and media (linked representations), and allowing the student to express themselves through natural language, drawing diagrams, and other forms of open-ended communication (open-ended input).

These features alone do not define ITSs and not all computer-based learning environments are ITSs. ITSs are a generation beyond conventional computer-based training systems (CBTSs). CBTSs also adapt to individual learners, but they do so at a coarse-grained level with simple learning principles. In a prototypical CBTS, the learner: (1) studies material presented in a lesson; (2) gets tested with a multiple-choice test or another objective test; (3) gets feedback on the test performance; (4) re-studies the material if the performance is below threshold; and (5) progresses to a new topic if performance exceeds the threshold. Thus, CBTSs only intervene at a few discrete intervals in a learning session. They are answer-based in that they provide feedback and scaffolds at the level of a complete problem (VanLehn, 2011). In contrast, ITSs provide feedback, scaffolds, and guidance before, during, and after the solution of a problem, as illustrated in the opening example in which there is a tutor turn for each student turn. The interactivity of ITSs varies with respect to levels of granularity, such as an individual step or even a substep, but is much finer-grained than CBTSs.

But the differences do not end there. ITSs enhance CBTSs with respect to the level of adaptability, grain size, and learning principles. CBTS’s algorithms are simplistic, the interaction histories can be identical for multiple students, and the interaction space is small. For example, topics typically follows a predetermined order, such as ordering on complexity (simple to complex) or ordering on prerequisites, and mastery of a topic is determined by simple rules such as a predefined number of correct solutions in a row. In contrast, ITSs track the knowledge, skills, and other psychological attributes (e.g., emotions) and adaptively respond to the learner by applying complex computational models from artificial intelligence (AI) and cognitive science in an attempt to emulate intelligent behavior. As a result, every tutorial interaction is unique (though stereotypical patterns can emerge) and the space of possible interactions is extremely large, if not infinite. ITSs are intended to emulate aspects of human tutoring, so let us take a look at what human tutors do.


What Do Human Tutors Do?

The following general claims about the tutoring processes are based on dozens of classic publications that included videotapes and/or transcripts of naturalistic tutoring sessions (e.g., Chi et al., 2001; Fox, 1993; Graesser et al., 1995). Some of the tutors in these studies were accomplished, but most were volunteers or para-professionals who had moderate subject matter knowledge and low-to-moderate training on pedagogical strategies.

Complex Tutoring Strategies Are Infrequent

Socratic tutoring, modeling-scaffolding-fading, reciprocal teaching, frontier learning, building on prerequisites, or diagnosis/remediation of deep misconceptions are some of the complex tutoring strategies that are highly regarded in the education and ITS communities (NASEM, 2018). However, these strategies rarely occur in observed human tutoring, likely because it takes expertise to implement these complex tutoring strategies, especially under real-time constraints of a tutoring session requiring quick and adaptive dialog moves. It also requires accurate modeling of student understanding, which tutors are not very good at (Chi et al., 2004).


Tutoring Sessions Are Tutor-Centered

Tutoring involves an outer loop that selects tasks/problems for the tutor and tutee to work on and an inner loop, which consists of the steps and dialog interactions to manage the interaction within the selected task/problem, such as hints, feedback, prompts, etc. (VanLehn, 2016). In the example above, the main question and hint are examples of outer and inner loop activities, respectively. Both loops can be considered instances of a regulatory loop, where the tutor compares the student’s performance to some standard and enacts strategies to bring performance up to that standard (VanLehn, 2016). After the tutor and tutee discuss the major tasks, the tutor guides the selection of one major task (outer loop) and the interaction within the selected task (inner loop). In this sense, the typical tutoring interaction is tutor centered. The tutor does attempt to accommodate a mixed-initiative dialog by answering the student’s questions, but students do not ask many questions (Graesser & Person, 1994).


A Five-Step Tutoring Frame Guides the Major Task/Problem

The following five-step tutoring frame is launched once a problem or main question is selected (Graesser & Person, 1994): (1) the tutor asks a question or presents a problem; (2) the student gives an initial answer; (3) the tutor gives short feedback on the quality of the answer; (4) the tutor and student have a multi-turn dialog to improve the answer (this is the inner loop) as needed; and (5) the tutor assesses whether the student understands the answer to the problem.2 Step 4 involves collaborative discussion, joint action, and encouragement for the student to construct knowledge rather than merely receiving knowledge. This is the heart of step- and sub-step-tutoring (micro-adaptation) as elaborated in the following.


Expectation and Misconception Tailored Dialog Guides Micro-Adaptation

Human tutors have a list of expectations (anticipated good answers, steps in a procedure) and a list of anticipated misconceptions (and errors or bugs) for each main question/problem. For example:


	Main Question: If a lightweight car and a massive truck have a head-on collision, upon which vehicle is the impact force greater? Which vehicle undergoes the greater change in its motion, and why?


	Expectation (E1): the magnitudes of the forces exerted by A and B on each other are equal


	Misconception (M1): a lighter object exerts no force on a heavier object.




The tutor guides the student in articulating the expectations through a number of dialog moves. A pump is a generic expression to get the student to provide more information, such as “What else” or “Tell me more.” A hint tries to get the student to express a complex idea, whereas a prompt tries to get the student to express a single word or phrase. For example, a hint to get the student to articulate expectation E1 might be “What about the forces exerted by the vehicles on each other?”; this hint would ideally elicit the answer “The magnitudes of the forces are equal.” A prompt to get the student to say “equal” would be “What are the magnitudes of the forces of the two vehicles on each other?” When the student articulates a misconception, the tutor typically acknowledges the error and corrects it. As the learner expresses information over many dialog turns, the list of expectations is eventually covered, the tutor attempts to correct misconceptions, and the main question/problem is eventually completed.


Tutor Turns Are Well Structured

Most turns of the tutor have three informational components during the inner loop of the conversation:

Tutor turn → Student Response → Short Feedback [Elaboration] + Dialog Advancer + Floor Shift.

The first component is feedback (positive, neutral, negative) on the quality of the student’s response. The feedback may or may not contain an elaboration on the student’s response. The second component is a dialog advancer that moves the tutoring agenda forward with either pumps, hints, prompts, assertions with correct information, corrections of misconceptions, or answers to student questions. The third component shifts the conversational floor with cues from the tutor to the student (e.g., a question or a gesture).


Accurate Communication Between the Tutor and Student Is Limited

There is an idealistic assumption that the tutor and tutee understand each other while they interact. In truth, they live in very different worlds because their common ground of knowledge is minimal. Graesser et al. (2009) documented this gap as the five tutoring illusions. According to the illusion of grounding, there is the mistaken belief that the speaker and listener have shared knowledge about a word, referent, or idea being discussed in the tutoring session. Instead, a tutor should be skeptical of the student’s level of understanding and troubleshoot potential breakdowns in common ground between the tutor and student. According to the illusion of feedback accuracy, the tutor mistakenly believes that students accurately indicate their understanding of the subject matter (i.e., the feedback) when probed by comprehension gauging questions (e.g., Do you understand?). According to the illusion of discourse alignment, there is the unwarranted assumption that the listener is expected to understand the discourse function, intention, and meaning of the speaker’s dialog contributions. For example, tutors sometimes give hints, but the students do not realize they are hints. According to the illusion of student mastery, the tutor believes that the student has mastered much more than the student has really mastered. For example, the fact that a student expresses a word or phrase does not mean that the student understands an underlying idea. According to the illusion of knowledge transfer, the tutor believes that the information they express is accurately encoded by the student, whereas the student might have learned very little. These illusions undermine the tutor’s ability to build an accurate and detailed model of the student.


Differences Between Novice and Expert Tutors

The above conclusions are mainly drawn from studies on novice or para-professional tutors. This is due to a dearth of research on expert tutoring. However, available research suggests some key differences. For one, accomplished tutors are careful not to over-estimate a student’s level of understanding and are more likely to verify that the student understands what the tutor expresses with follow-up questions or follow-up troubleshooting problems (Person et al., 2007). Second, D’Mello, Lehman et al. (2010) found that expert tutors give immediate, direct, and discriminating feedback immediately following student actions. Further, Cade et al. (2008) and Lepper and Woolverton (2002) report the use of more idealized tutoring strategies such as Socratic tutoring and modeling-scaffolding-fading. However, there has not yet been a systematic comparison of the tutoring moves of tutors who vary in expertise.



Structure and Components of ITSs

ITSs vary in their affordances and learning principles, but they all require some form of active student learning rather than resorting to the mere delivery of information through text and video. Thus, ITSs fall within the constructive and interactive dimensions of the ICAP framework (Chi & Wylie, 2014): Interactive (e.g., explaining a concept to a peer) > Constructive (e.g., generating a self-explanation) > Active (e.g., taking verbatim notes) > Passive (e.g., listening to a lecture). ITSs also vary with respect to how closely they mirror human tutoring versus implementing idealized models of learning. Despite these differences, most ITSs have the following four standard components illustrated in Figure 26.1.

[image: A model shows the components in an intelligent tutoring system. Domain model, pedagogical model and student model which are interconnected are the major or standard components. Tutor student interface which is connected to the above mentioned three components by a double headed arrow is also a major component. Sensor modules, authoring tools, instructor interfaces and log files are additional optional components.]

Figure 26.1 Major (black) and additional optional (grey) components of an intelligent tutoring system.



The Student (or Learner) Model

One of the hallmarks of ITS is the detailed tracking of the student knowledge via a student model, which maps student activity to a model of expert activity or conceptual understanding. Knowledge components (KCs) (or competencies) are the primitive content unit to track student performance in many ITSs, especially for math (Koedinger et al., 2012). KCs have a specific scope, such as the structure of an electronic circuit in ElectronixTutor (Graesser et al., 2018). A task/problem has a set of KCs and performance on these KCs is tracked during the tutorial interaction. There are dozens to hundreds of KCs in an ITS and KCs overlap across tasks/problems.

Mastery of a KC may be manifested in many ways, such as verbally articulating one of Newton’s laws (e.g., “force equals mass times acceleration”), deciding on a question that involves the KC, or performing an action that presupposes mastery of the KC (e.g., column addition). Progress is continually tracked so the ITS can assess the level of performance and stability of each KC in the student model. For example, students can sometimes articulate one of Newton’s laws and do so at the right time but make errors when applying the knowledge to particular problems. It is important to acknowledge that this fine-grained knowledge tracking is very different from coarse-grained assessments that measure how students are performing overall. A single performance score on a lesson is presumably not that helpful to guide the tutoring session compared with detailed feedback on particular KCs. Further, content feedback which explains reasoning and addresses possible misconceptions is expected to be more important than simple yes/no correctness feedback or an overall score on a major unit (but also see McKendree, 1990). It is through the student model that an ITS is able to make fine-grained adaptations to each student and implement its pedagogical principles as discussed in the following.

The student model can store other characteristics of learners and their interactions within the system; see Sottilare et al. (2013) for a review. Examples include numeracy, fluency (speed of responding to requests), self-regulated learning (such as asking questions, seeking help, and initiating new topics) (Aleven, Roll, et al., 2016), emotions (D’Mello et al., 2014), and attentional states (Hutt et al., 2021). Some of the tracked characteristics can be unproductive to learning, such as gaming the system with help abuse (i.e., quickly asking for hints and help, but avoiding learning, [Baker et al., 2004]), disengagement and off-task behavior (Whitehill et al., 2014), and wheel spinning (i.e., performing the same actions without progressing [Beck & Gong, 2013]).

The student model can be pre-specified (with both structure and/or parameters) or learned from data using machine learning and AI methods. There has been increasing interest in using deep neural networks for student modeling (Piech et al., 2015), an endeavor with some debate (Khajah et al., 2016) but also promise. As complexity and accuracy increase, it is important to note that student models need not be sophisticated to be effective (c.f. Katz et al., 1994). What matters is the ITS’s ability to generate intelligent responses that are sensitive to student activity and facilitate valued outcomes. The student model also need not be hidden from the student; open student models give students a sense of their own progress as tracked by ITSs (Bull, 2020).


The Domain Model

The task domain pertains to the knowledge/skills being tutored and forms the standard of expertise that the tutor aims to achieve. This may be a particular content area, such as Newtonian Physics in the case of the Andes ITS (VanLehn et al., 2005), problem solving for a high-school Algebra course in Cognitive Tutor Algebra (Koedinger & Corbett, 2006), skills of writing proficiency in Writing-Pal (Roscoe & McNamara, 2013), or inquiry learning in Inq-ITS (Gobert et al., 2015). The domain model is a structured representation of the domain. It will vary from one ITS to the next because, for example, the knowledge representations for Algebraic problem solving are very different from writing an explanation on a science problem. The domain model sometimes includes an idealized student model, which is used to compare against the actual student performance. The domain model also contains all of the content of the ITS, such as its questions, hints, explanations, and other messages and actions that could possibly be delivered to the student. Whereas traditional ITSs have focused on modeling the cognitive domain (i.e., knowledge and skills), modern ITSs also consider the affective/motivational domain (i.e., how the student is feeling; D’Mello & Graesser, 2012) and the social domain (e.g., communication among multiple students and an ITS (Ostrander et al., 2020). Some ITSs work within the psychomotor domain (also called the doing or action domain) for tasks involving sensory–motor coordination (e.g., learning to drive a tank), which are important in military applications (Sottilare et al., 2015).


The Pedagogical Model

ITSs embody different theoretical principles of learning, instruction, and collaboration, which are realized in their pedagogical models. Some of the major principles include constructivism (Biggs, 1996), where the main instructional goal is for the tutor to help the learner to construct their own meaning, cognitive skill acquisition, with the goal of helping students acquire the ability to solve knowledge-based problems (Anderson, 1982), and diagnose and remediate, where students knowledge is diagnosed and then deficiencies (errors) are highlighted and addressed (Sleeman et al., 1989). The pedagogical model lays the groundwork for the specific actions implemented by the tutor and is embodied in the tutor’s algorithms and representations of the domain and the student models (discussed in next section).


The Tutor-Student (or User) Interface

ITSs need a mechanism to interact with the student. In most cases, students provide input by typing and clicking, but some conversational ITSs also accept speech input (D’Mello, King, et al., 2010; Litman et al., 2006). ITSs in the psychomotor domain include other domain-specific input modalities, for example, an ITS for driving simulations includes a steering wheel, brakes, and gear shifts (Ropelato et al., 2018). Researchers have also explored integrating web-cams, eye trackers, body posture, physiological, and neural sensors in ITSs with the goal of tracking students’ affect, attention, and motivational states (Arroyo et al., 2009; Hutt et al., 2019; Mills et al., 2017).

In terms of output, most ITSs respond to students using standard user-interface components (e.g., text and graphics), but some ITSs communicate through speech. Several ITSs have computer-generated animated agents with facial features synchronized with speech and, in some cases, gestures (Johnson & Lester, 2016). With this approach, the computer controls the eyes, eyebrows, mouth, lips, and other parts of the face to align with the content and intent of the speaker. The nonverbal facial cues are known to be an important form of backchannel feedback during tutoring (Fox, 1993). Similarly, pitch, pause, duration, amplitude, and intonation are among the paralinguistic cues that signal backchannel feedback, affect, and emphasis (Brennan & Williams, 1995). Gestures are particularly effective at directing attention, simulating chains of cause and effect, and playing other crucial roles in communication (Alibali & Nathan, 2012).


Other Components

ITSs incorporate additional components to facilitate their use and development. Authoring tools are digital facilities to create, gather, organize, and sequence content for the ITS, which is one of the main costs involved in fielding ITSs for new domains. There are instructor dashboards that include class management tools and learner progress information for teachers to integrate ITSs in classroom instruction. Some ITSs also include a sensor module for integrating advanced sensing technologies such as video, physiology, and movement. Finally, all ITSs incorporate back-end log files (i.e., a database) to meticulously log all tutor–tutee interactions including the underlying computational representations at each time step. Analysis of these logs has launched the field of educational data mining and learning analytics; see Koedinger et al. (2015); Romero and Ventura (2020) for reviews.



Major Types of ITSs

The three3 most popular approaches4 to developing ITSs are derived from the learning theories underlying their pedagogical models as discussed in the following.

Cognitive Tutor

Cognitive Tutor is a class of tutoring systems based on a theory of cognition called Adaptive Control of Thought (ACT, or ACT-R in its updated form) (Anderson & Lebiere, 1998). ACT-R hypothesizes two kinds of knowledge, called declarative knowledge and procedural knowledge, to represent the skills the student must acquire in learning to solve a problem. Declarative knowledge is primarily concerned with static factual information. In contrast, procedural knowledge is about how to do things. Though procedural knowledge is often limited to a specific context, it is also more deeply ingrained in a student’s knowledge structure and often acted upon more quickly. Conversely, declarative knowledge can be slower and more deliberate (particularly if it not well learned) but applies to a broader range of situations than does procedural knowledge. Any math problem consists of a combination of declarative and procedural knowledge. For example, consider a student trying to solve the following problem.
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The student would benefit from having the declarative KC “6 + 8 = 14” stored in memory in addition to the production rules to retrieve this fact. Production rules (simplistically, if–then statements) are contextualized procedural knowledge that shape the core of Cognitive Tutor. They help determine the manner in which student behavior is interpreted and also the knowledge students should gain as part of the learning process. One of the relevant production rules in the above example adopted from Anderson and Gluck (2001) would be:


	IF the goal is to add n1 and n2 in a column

& n1+n2=n3



	THEN set as a subgoal to write n3 in that column.




According to ACT-R, an important part of cognition is simply a large set of production rules in long-term memory. These rules get activated by the contents of working memory and are dynamically composed in sequence over the course of solving a particular problem. Thus, learning involves accessing and mastering these production rules in addition to obtaining declarative knowledge. Accordingly, Cognitive Tutor aims to scaffold the correct methods for solving problems with the student until they become automatized after experiencing multiple problems in multiple contexts. This is accomplished by breaking down knowledge into smaller components that are well specified and procedural. Since any given task is made up of a combination of procedural and declarative KCs, the goal is to proceduralize the retrieval of declarative knowledge in order to speed up and strengthen their availability, thereby making the appropriate facts and procedures highly accessible during problem solving (Ritter et al., 2007).

Cognitive Tutor has a central cognitive model which applies to multiple problems and is instantiated by specifying the details on individual problems. It constantly compares the student’s actions to correct and incorrect potential actions that are generated by the cognitive model in a process called model tracing. Through these pattern matching operations, the system is able to trace the student’s progress, identify misconceptions, and give feedback when it is appropriate.

Since behaviors performed by the student are assumed to reflect the student’s knowledge, Cognitive Tutor can reconstruct what knowledge the student has already mastered versus has yet to learn using a process called knowledge tracing (Corbett & Anderson, 1995). Here, the student model is formulated as a two-state probabilistic model, which estimates the probability of mastering a KC based on responses to the current questions/problems as well as past performance. Each KC has four parameters: an estimate of prior knowledge, and probabilities of learning, guessing (getting the item correct despite not knowing), and slipping (getting the item incorrect despite knowing). The parameters are fit using existing data.5

Cognitive Tutor uses knowledge tracing to target KCs that are missing and can select problems that specifically address those components. It also offers help and hints, which are intended to aid the student in problem solving. Students can see their progress in Cognitive Tutor by looking at their skillometer, which logs how many skills the student has acquired and depicts them in progress bars. The system gives real-time feedback when it the student makes an error.

Cognitive Tutor likely works best for domains that entail procedural learning and when problems are well-defined instead of ill-defined problems that do not have canonical solutions. Nevertheless, it has been extensively tested in real-world trials and has realized the ultimate goal of improvements over the status quo of classroom teaching (Pane et al., 2014). Cognitive Tutor is distributed by Carnegie Learning in a product called MATHia for grades 6 to 12 and MATHiaU for higher education students (Ritter et al., 2016).


Constraint-Based Tutors

Constraint-based modeling (CBM) is an approach first proposed by Ohlsson (2016) in a theory of learning from performance errors. The core idea of CBM is to model the declarative structure of a good solution rather than the procedural steps leading to a good solution. CBM contrasts with the model-tracing approach used in Cognitive Tutor (see Mitrovic et al., 2003 for a comparison) by focusing on what properties a good solution must have rather than how it is obtained. Ohlsson (1994) gives a concrete example of CBM in the domain of subtraction, which has two core concepts.


	Core concept 1: Place value, meaning that the position of the digit affects its quantity, e.g., 9 in the tens place represents the quantity 90–99.


	Core concept 2: Regrouping, in which the digits expressing a quantity may change without changing the value of the quantity, e.g., 90=9×10+0×1=80×10+10×1
, so long as the decrement in one digit is offset by an increment in the other.




The two constraints that follow from these core concepts are given in the following. The key observation is that a correct solution can never violate either of these constraints, no matter what order of operations is followed. Thus, the style of constraints is declarative rather than procedural.


	Constraint 1: Increments and corresponding decrements must occur together (otherwise the value of the numeral has changed)


	Constraint 2: An increment of 10 should not occur unless the digit in the position to the left is decremented by 1.




In CBM, the declarative structure of a good solution is composed of a set of state constraints, each with a relevance condition (R) and a satisfaction condition (S). The relevance condition specifies when the constraint is relevant and thereby meaningful. The satisfaction condition specifies whether the state constraint has been violated. A relevant, satisfied state constraint corresponds to an aspect of the solution that is correct. A relevant, unsatisfied state constraint indicates a flaw in the solution. CBM-based modeling involves comparing the students’ solution against the constraints rather than a solution as in model-tracing.

There are two proposed advantages to CBM over traditional student models like model tracing (Ohlsson, 1994). First, CBM is able to account for a wider array of student behavior, (i.e., greater deviations from anticipated solution paths). This advantage stems from the basic property of CBM that solution paths are not explicitly modeled. Second, it is substantially less effort-intensive to create student models using CBM compared to model tracing. However, CBM tutors are less capable of giving specific advice on how to fix an error, whereas model tracing is the opposite: more effortful to build but more capable of giving specific advice.

Several CBM tutoring systems have been built by Mitrovic and colleagues. Particularly noteworthy are those that support learning of database and SQL (Structured Query Language) design called SQL Tutor (Mitrovic & Ohlsson, 2016), which has been used in database courses worldwide and available on the publisher Addison-Wesley’s web-portal (Mitrovic & Ohlsson, 2016). Others include CAPIT (Capitalisation And Punctuation Intelligent Tutor) (Mayo et al., 2000) and KERMIT, an ITS for database design (Suraweera & Mitrovic, 2002).


Conversational Tutors

Conversational tutors converse with students in natural language and are very different from cognitive tutors and CBM-based tutors. They are based on explanation-based constructivist theories of learning (Biggs, 1996) and on the collaborative constructive activities that occur during human tutoring described earlier. According to many of these constructivist approaches, the learner needs to actively construct coherent, explanation-based meanings and knowledge by interacting with the world and other people. Conversational ITSs that adhere to constructivist principles attempt to get learners to do most of the talking by asking questions. The onus of knowledge construction is placed on the learner and involves perception, management of working memory, planning, production of language and discourse, and the consolidation of subject-matter knowledge.

To illustrate, AutoTutor (D’Mello & Graesser, 2012; Graesser, 2016; Graesser et al., 2004) is a conversational ITS that closely emulates the patterns observed in human tutoring outlined earlier. Its tutorial dialogs are organized around focal questions (or main problems) or challenges. The student responds in natural language over many conversational turns. The content of their natural language is compared with the semantic content of KCs through several automated matching algorithms that analyze the contributions at multiple levels (e.g., speech acts, words, semantics). One of AutoTutor’s semantic matching algorithms uses high-dimensional semantic (i.e., meaning) representations of KCs called latent semantic analysis (Graesser et al., 2007) to estimate and track learner coverage of the KCs. In this semantic matching algorithm, a vector representing the semantic content of the students’ contribution (i.e., an individual turn, a combination of turns, or collective sequence of turns) is created and compared to vectors that represent the semantic content of expectations and misconceptions. The cosine between the two vectors is calculated to produce a match-similarity score; a similar result can be obtained by replacing LSA with modern large language transformer models like RoBERTa (Liu et al., 2019). Expectation Ei is covered if the match score meets or exceeds a threshold, Te. Misconception Mi is detected when the learner input matches misconception Mi above threshold Tm. At that point AutoTutor corrects the misconception and goes on.

In the course of the dialog- and learner-modeling, AutoTutor periodically identifies a missing expectation and posts the goal of covering the expectation. Then AutoTutor attempts to get the learner to articulate the expectation by generating hints and prompts affiliated with Ei to help the learner fill in missing words and propositions. Prompts and hints are selected to maximize the match score when answered successfully (i.e., to maximize pattern completion). The selection of the next Ei to cover follows the principle of the zone of proximal development or what some call frontier learning (Brown et al., 1998). That is, AutoTutor builds on what the learner has articulated by selecting the next Ei to cover from the set of expectations with the highest match score that is below threshold. In the following example, if the threshold is set to 0.90, AutoTutor will consider E1 covered and post E3 as the next expectation to cover.


	Student response: The horizontal velocity of the pumpkin is the same as the runner


	E1: The pumpkin has the same horizontal velocity as the runner (match score = .99)


	E2: Expectation-2 Zero force is needed to keep an object going with constant velocity (match score = .66).


	E3: Vertical forces on the pumpkin do not affect its horizontal velocity (match score = .87)




Conversational ITSs can be augmented by the use of animated conversational agents which interact with students and help them learn by either modeling good pedagogy or by holding a conversation with the learners. Both single agents and ensembles of agents can be carefully choreographed to mimic virtually any activity or social situation: curiosity, inquiry learning, negotiation, interrogation, arguments, empathetic support, helping, and so on (Lippert et al., 2020). Agents can also think aloud as they enact these strategies, individually or in groups.

A large number of conversational ITSs have been developed during the last 25 years, all of which emphasize the important role of conversation in helping students learn. These systems primarily include STEM knowledge domains where there are expectations, misconceptions, and content that can be addressed, as opposed to ill-defined problems and subject matters. Examples include ITSPOKE (Litman et al., 2006), why-Atlas (VanLehn et al., 2002), CIRCSIM-Tutor (Evens et al., 1997), DC-Trains (Pon-Barry et al., 2004), My Science Tutor (Ward et al., 2011), Research Methods Tutor (Arnott et al., 2008), Mission Rehearsal (Gratch et al., 2002), and GuruTutor (Olney et al., 2012). These computer tutors vary in the extent to which they simulate human dialog mechanisms, but all attempt to comprehend natural language, formulate adaptive responses, and implement pedagogical strategies to facilitate learning.



Effectiveness of ITSs in Promoting Learning

Meta-analyses and reviews support the claim that ITSs improve learning over classroom teaching, reading texts, and/or other traditional learning methods. Learning in these studies was usually measured via pretest–posttest designs and the specific assessments were either fixed-alternative (e.g., multiple-choice), open-ended (i.e., requiring learners to construct a response), or a combination of the two. The assessments were most often locally created rather than standardized tests (Kulik & Fletcher, 2016).

Recent meta-analyses report weighted effect sizes (Hedges’ from random effects models) of 0.09 (Steenbergen-Hu & Cooper, 2013), 0.37 (Steenbergen-Hu & Cooper, 2014), 0.41 (Ma et al., 2014), 0.50 (Kulik & Fletcher, 2016), 0.52 (Nesbit et al., 2014), and an unweighted Cohen’s d of 0.76 (VanLehn, 2011).

The above meta-analyses also identified a number of moderating variables, such as the type of ITS, the ITS intervention (e.g., whether the ITS is used for principal instruction or integrated with in-class instruction), intervention duration, student grade levels, subject domains, student prior knowledge, learning assessment, control group, and so on (see Kulik & Fletcher, 2016). For example, when the student starts essentially from ground zero, such as many subject matters in science and technology, then effect sizes are expected to be more robust. As a notable example, the Digital Tutor teaches information technology knowledge and skills for U.S. Navy personnel and has yielded effect sizes as high as 1.97 and 3.18 sigma (Kulik & Fletcher, 2016). Such large effect sizes would never be expected in basic literacy and numeracy since these skills are ubiquitous in everyday life and knowledge is automatized. In fact, a recent meta-analysis of ITSs on reading comprehension yielded an average effect of 0.60 sigma (Xu et al., 2019).

How do ITSs compare to traditional CBTSs and human tutoring? In direct comparisons, Ma et al. (2014) report meta-analytic effect sizes of 0.44, 0.57, and 0.36 when ITSs were compared to large-group human instruction, individual work with non-ITS computer-based instruction, and textbook/workbook-based learning, respectively, but no differences when compared to small-group human instruction (0.05 sigma) and individual human instruction (0.11 sigma). VanLehn (2011) reports a similar pattern of results where ITSs outperform CBTs but are on par with human tutors. The median ITS meta-effect from the above five meta-analyses of 0.50 sigma is about twice (0.26 sigma) of what was obtained from 14 meta-analyses of CBTs (Bernard et al., 2014).

What about human tutors? Kulik and Fletcher (2016) report effect sizes of 0.30, 0.36, 0.40, , 0.60, and 0.79 from five meta-analyses on the effectiveness of human tutors, yielding a median meta-effect of 0.40 – this is much lower than the much lauded “two sigma” effect from the classic Bloom (1984) analysis of human tutoring studies. However, VanLehn (2011) has argued (see pages 210–211) that the two sigma effect is flawed when considering the context and confounds in the studies examined by Bloom (1984). However, the question is still unsettled on the specific impact of expert human tutoring on learning gains due to limited data.

Researchers had speculated that the interactivity and effectiveness of tutoring should increase in tandem. According to the interaction granularity hypothesis (VanLehn, 2011), learning gains should be ordered as follows: human tutoring > ITSs (substep-based ITSs > step-based ITSs) > answer-based tutoring (i.e., CBTs) > no-tutoring. However, the data support the following pattern: human-tutoring = ITSs > CBTs > no-tutoring with no differences among ITSs that provide finer-grained sub-step feedback compared to those that provide step-based feedback. VanLehn (2011) refers to this as the interaction plateau: as interactivity of tutoring increases, the effectiveness of tutoring plateaus with learning gains which rival human tutors.


Challenges/Limitations of ITSs and Some Resolutions

The development and use of ITSs have had limitations and obstacles that have presumably prevented them from reaching several millions of learners throughout the globe. The items highlighted here are in addition to the usual challenges of deploying new training technologies (Lesgold, 2012), which are even more substantial for the developing world (Nye, 2015). Indeed, innovative approaches to ITSs development and integration are needed to increase the effectiveness and widespread usage of ITSs.

Learning Gains with ITSs Appear to Have a Ceiling

As elaborated earlier, the effectiveness of ITS plateaus at about 0.5 sigma. Though impressive in its own right, there are several aspects of ITSs that may explain the plateau in their effectiveness. First, most of the personalization in content and tasks is focused on prior knowledge and problem-solving progress (Aleven et al., 2017), but additional dimensions of personalization might be needed for learners with different backgrounds, interests, and other factors (e.g., self-efficacy); see Walkington and Bernacki (2019) for a recent example on personalizing ITS problems based on students’ out-of-school interests. Second, with the exception of a few one-off experimental studies (e.g., D’Mello & Graesser, 2012), most ITSs emphasize cognitive aspects (prior knowledge, learning progressions, and self-regulated learning strategies) when providing micro-adaptation, largely ignoring affect, motivation, engagement, and social aspects of learning. Third, several ITSs rely on sophisticated algorithms to guide the interaction between the tutor and tutee. The quality of these algorithms, which always provide approximations of knowledge, have a direct impact on core ITSs tasks such as summative and diagnostic assessment (i.e., the detection and tracking of students’ knowledge states, providing feedback, and selecting the next action). Fourth, many ITSs address mature subject domains (e.g., math, literacy) where pedagogical approaches have been developed across centuries and students have considerable prior knowledge, resulting in a lower upper bound for what can be achieved. Perhaps the biggest effects might come from new and unchartered training tasks such as improving collaboration skills or workforce reskilling.


ITS Interactions Can Be Tedious

Students are not prone to have much fun when they are expected to learn difficult content from ITSs. Even when ITSs are successful at initially capturing students’ attention, they have little recourse when novelty fades, the student gets stuck, or boredom eventually sets in. The central issue is that learning is hard because it takes considerable effort and practice to attain mastery (Ericsson, 2018). It requires delaying gratification because it is much more rewarding (in the short term) to disengage from learning and engage in something more immediately rewarding, such as social media (Duckworth et al., 2019). Thus, ITS technology needs to be designed that allows students to have emotionally satisfying experiences as they attempt to master material that is often viewed as tedious, pedantic, exceedingly challenging, or useless in their eyes. In an ideal world, the ITS would put the student in a zone of optimal development (Brown et al., 1998) that targets relevant knowledge about the subject matter, at a pace that delivers the right challenges to the particular student at the right time. In reality, designing ITSs that promote both deep engagement and deep conceptual learning is a challenging task because it requires bridging the gap between learning and liking, which are often at odds (Graesser, 2019). An alternative approach is to provide students more agency in their learning which would require relinquishing some of the control and instead supporting students to self-regulate their learning (e.g., Long & Aleven, 2017) while rewarding progressive levels of achievement.


ITS Development and Authoring Are Expensive and Time-Consuming

One obvious obstacle to wider deployment of ITSs is that it has historically taken a large amount of time and money to build ITS because of the complexity of the mechanisms and specific needs related to the domain being addressed. A related obstacle is that it is difficult to develop authoring tools that can be productively used by individuals without expertise in computer science. The ideal author would have the perfect combination of skills in the subject matter knowledge, analytical computation, and pedagogy, but that is a rare combination of skills to find in anyone. Fortunately, learning sciences graduate programs are now training people in the interdisciplinary knowledge and skills needed to develop ITSs and related technologies.6

ITS development has also largely followed a cottage industry approach where individual researchers build new prototype systems, essentially starting from scratch each time. The Generalized Intelligent Framework for Tutoring or GIFT (Sottilare et al., 2017) is one attempt to develop a production methodology for ITS development. GIFT is a re-usable framework that articulates the frequent practices, pedagogical and technical standards, and computational architectures for developing ITS. The goal is to scale up ITS development for schools, the military, industry, and the public. GIFT has been designed to increase quality but simultaneously decrease development costs. That is, tutoring can be developed for one subject matter and then ported to a second application with similar content. Modularity allows GIFT to use the same suite of authoring tools across multiple domains and learning environments. The instructional designers who develop content with GIFT and authoring tools may vary in expertise, ranging from computer scientists to curriculum developers who have limited computer technology skills. Whereas GIFT has been successful in reducing the cost and time of ITS development through modularity, standards, and better authoring tools, the cost is still measured in hundreds of thousands (if not millions) of dollars and the time is measured in years.7 That may be necessary for building systems that promote deeper learning, as opposed to the shallow learning that is provided by most CBTs.

Another promising approach is example-tracing tutors (Aleven, McLaren, et al., 2016). The idea is to replace the underlying cognitive model for a problem (as in model-tracing tutors) with a generalized representation including multiple ways of solving the same problem (e.g., multiple solution paths, order of steps). As students work on the problem, their solution steps are compared to one or more solution paths in this generalized knowledge representation, and the match is used to track knowledge, provide hints, and so on. The main advantage of example-tracing tutors is that this approach greatly simplifies the process of tutor development, which is a major bottleneck for model-tracing tutors since specifying the cognitive model takes time and technical expertise. Aleven, McLaren, et al. (2016) claimed that example-tracing tutors are 4–8 times more cost effective and do not require computer programming for authoring the tutorial content. Example-tracing tutors have been built for many domains including genetics (Genetics tutor), basic equation problem solving (Lynette), Stoichiometry Tutor, Fractions Tutor, and Article Tutor (use of articles); for an overview, see Aleven, McLaren, et al. (2016). Similarly, ideas expert policy capture, an affordable approach for assessing performance in games and simulation environments, might be applicable to authoring certain components of ITSs (Pokorny et al., 2021).


It Is Challenging to Integrate ITSs Within Teachers and Curricula

There is uncertainty about how much human intervention is needed to contextualize and scaffold the value of an ITS, which is in part due to varying pedagogical presuppositions and approaches. Instructors are increasing turning to blended learning environments in which the instructor attempts to weave in sophisticated technologies like ITS, but the existing professional development often does not meet the needs required to bridge humans and computers. That is, many computer environments, including ITSs, are available, but research and recommendations on effective implementation models is not widely available (e.g., Lesgold, 2012). Instructors also need to be trained how to integrate ITSs with human-led instruction. More generally, the eLearning enterprise is currently exploring how much human intervention and scaffolding is needed to provide a sufficient context for students to effectively use computer learning environments (Means et al., 2014).

Encouragingly, researchers have been developing classroom-orchestration (Dillenbourg et al., 2018) tools that aim to support teacher–technology interactions in real-time for both individual, small-group, and whole-class activities; see Olsen et al. (2021) for a taxonomy of social transitions across various activities. One example is FACT (Formative Assessment with Computational Technology), which monitors collaborations among small groups of students based on their interactions with a computer interface and provides recommendations to the teacher about which groups to visit (VanLehn et al., 2019). Another is SEAT (Student Engagement Analytics Technology), which provides teachers with information on student engagement and affect so they can provide just-in-time support as students individually learn with technology (Aslan et al., 2019). And the Inq-Blotter dashboard provides teachers with real-time alerts on student difficulties while engaged in remote synchronous learning with an ITS (Dickler et al., 2021). Somewhat more futuristic is Lumilo (Holstein et al., 2018), a mixed-reality orchestration tool that uses a game engine and Microsoft HoloLens (smart glasses) to provide teachers with real-time information on student learning progress, meta-cognition, and behavior while students interacted with an ITS called Lynnette. Though in early stages of research and development, these tools might hold the key to better integrating ITSs into the teacher and classroom workflow. This is critical because the technology runs the risk of collecting dust (i.e., not being used) without the human and classroom context tightly integrated.



Enhancements to ITSs

ITS research is rapidly progressing along multiple fronts, some to address the above challenges, and others aimed at improving the quality and outcomes of ITS interactions in general. Some are incremental advances from the knowledge accumulated from over three decades. Others are substantial advances in a world of disruptive transformative changes, such as the dramatic shift to on-line learning in the era of COVID-19. We focus on the latter here, but caution that these are proof-of-concept technologies that aim to push the boundaries and serve as research testbeds. Many issues need to be worked out, especially those pertaining to privacy, ethics, and scaling prior to actual use beyond research studies.

Adapting to Student Emotions

ITSs have come a long way toward providing individualized instruction that is adaptive to students’ knowledge and behaviors. However, ITSs have largely ignored the emotional aspect of learning, perhaps a critical omission given the links between emotions and learning (see Frenzel et al., 2024). Incorporating emotions in a meaningful way is important for ITSs that aspire to model human tutors because it has been claimed that accomplished tutors are able to recognize and appropriately respond to learners’ emotional states (Lepper & Woolverton, 2002). An affect-aware ITS would enhance its student model to incorporate assessments of learners’ affective states (a broad term encompassing a range of emotional phenomena) and extend its pedagogical model to incorporate strategies to adapt to student affect (D’Mello & Graesser, 2012). For example, an ITS that detects that a student is confused might automatically provide a hint whereas one that detects boredom might change the topic or suggest a break.

Responding to affect requires measurement of affect, which itself is a major conceptual and technical challenge (Barrett et al., 2019; D’Mello et al., 2018). The affective states that appear to be frequent during short learning sessions with ITSs (and other learning technologies) mainly include engagement (a cognitive-affective state), confusion, frustration, and boredom, with occasional moments of interest, curiosity, happiness/delight, but the exact profile varies widely based on the ITS and interaction context (see review by D’Mello, 2013). Measuring these affective states in real-time requires enhancing the student–tutor interface with sensors and sensing algorithms from the field of affective computing (D’Mello et al., 2018) to capture diagnostic signals, such as facial expressions, body movements, gestures, paralinguistics (when speech is involved), physiology, and patterns of interactions (i.e., log files), and then draw valid inferences from those signals (see review by D’Mello et al., 2017). Then the ITSs needs specialized strategies to respond to the sensed emotions while being mindful of the underlying uncertainties and conceptual challenges of emotion sensing (Barrett et al., 2019). The few studies that examining the added-value of affect-aware ITSs over traditional ITSs in improving learning gains have yielded mixed results (see D’Mello et al. [2014] and VanLehn et al. [2017] for reviews). One conclusion is that there needs to be more emphasis on strategies to respond to affect before the promise of affect-aware ITSs can be realized (reviewed in Harley et al., 2017).


Adapting to Boredom and Disengagement

Boredom is unfortunately an emotion that can accompany learning, with ITSs being no exception (D’Mello, 2013). Boredom sometimes manifests quite explicitly in terms of students displaying overt disengaged behaviors. For example, students may intentionally go off-task by playing with their smartphones, talking to their friends, or falling asleep. These disengaged behaviors can be automatically identified via appropriate sensing algorithms (Whitehill et al., 2014), and the ITS can attempt to take some action to reengage disengaged students.

Other disengaged behaviors are more covert. Students may game-the-system (Baker et al., 2004), for example, by systematic guessing and clicking through hints to obtain an answer (called bottom-out hint abuse). They may make careless errors – when they err on a problem they know how to solve (San Pedro et al., 2011). Another form of covert disengagement is disengagement from goal state (Gobert et al., 2015) where students engage in behaviors unrelated to the learning task, for example, repeatedly pausing and unpausing a simulation in quick succession. De Falco et al. (2014) review several approaches to address these forms of disengagement in ITSs and other learning technologies with mixed success.


Attending to Attention

Whereas the above covert disengagement behaviors can be inferred from patterns of students’ interactions with the ITS, others are even more subtle. Consider mind wandering (more colloquially – daydreaming or zoning out), which occurs when thoughts drift away from the task at hand to something unrelated. Mind wandering is frequent during learning with technology, occurring about 30% of the time on average (D’Mello, 2019) and roughly 20% during ITS interaction (Hutt et al., 2019). It is also negatively correlated with learning outcomes (D’Mello, 2019), suggesting there might be advantages to real-time detection and intervention to mitigate mind wandering. However, it is difficult to identify mind wandering from expressive behaviors because it is an internal state with ostensible fewer observable behavioral correlates. Researchers have therefore focused on eye gaze due to the close link between eye movements and attention.

Accordingly, Hutt et al. (2019) developed an approach to automatically measure mind wandering while high-school students interacted with an ITS called GuruTutor (Olney et al., 2012) in their classrooms. Their approach used commercial off-the-shelf (COTS) eye-trackers, which cost between $100 and $250 (compared to $10k+ for research-grade trackers). They also used machine-learning techniques to develop an automated real-time measure of mind wandering, which occurred approximately 25% of the time during interactions with Guru. When mind wandering was detected, the tutor would repeat its turns, sometimes using the student’s name (e.g., “Jane, let me rephrase that for you, …), or interrupt its monologues with a question (e.g., Kiara, I have a question for you. What if….”). The idea was to reorient attention and correct any comprehension deficits associated with mind wandering. An experimental study provided some evidence for the effectiveness of this approach in specific contexts (Hutt et al., 2021). This line of work is aligned with a recent suggestion that ITSs might benefit from mechanisms that “attend to attention,” which goes beyond mind wandering (D’Mello, 2016).


Incorporating Brain-Signals into the Learner Model

Some advanced ITSs use augmented learner models to make inferences about student cognition and affect, but they do so with peripheral (i.e., body-based) rather than central (i.e., brain-based) measures. What if an ITS had a more direct way to assess students’ mental effort, contrasting when they are in deep thought, struggling to overcome an impasse, or have tuned out? Electroencephalography (EEG) measures the voltage of coordinated neural firing that passes through the scalp, and different patterns of the neural firing activity can be indicative of distinct cognitive states. EEG is ostensibly the least invasive and most affordable method of measuring brain activity, yet it is rarely used in education. This omission can be attributed to a lack of scalability of EEG, stemming from the cost of EEG technologies as well as the intrusive nature of traditional wet electrodes that are affixed to the scalp via conductive gel. However, recent technological developments have experimented with improving EEG to support more widespread use: lower cost, a smaller number of electrodes, and use of dry electrodes.

Some researchers have leveraged these advances by incorporating EEG into ITSs to measure cognitive load. For example, Chang et al. (2013) used a portable single-electrode EEG system to differentiate between easy and difficult textual reading conditions in the context of a Reading Tutor for oral and silent reading by children and adults. Similarly, Mills et al. (2017) used a prototype QUASAR 24-channel EEG headset that uses ultra-high impedance dry-electrode technology. They experimentally manipulated (easy and difficult) sections in Guru (see above) and found that their EEG-based cognitive load measure was sensitive to the manipulations across a 90-minute session. Thus, EEG can be a viable source of data to model learners’ mental states, but more work needs to be conducted to build closed-loop systems involving EEG. In addition to EEG, functional near-infrared spectroscopy (fNIRS) uses near-infrared light to penetrate through the scalp to reach the brain cortex (Ferrari & Quaresima, 2012), yielding measurement of blood flow (similar to functional magnetic resonance imaging [fMRI], and with lower spatial resolution but outside the scanner). Whereas the use of brain measures in authentic learning environments is in its infancy, developments in wearable/wireless fNIRS and EEG and other non-invasive technologies open up the range of possibilities. As the technology becomes more available, it is important to consider what types of information these measures can provide above basic behavioral signals (e.g., student, responses, facial expressions).


Intelligent Team Tutoring Systems (ITTSs)

Collaboration is one of the most effective way students learn (Jeong et al., 2019), so it is a bit ironic that ITSs evade the social aspects of learning; for an initial exploration on how to integrate ITSs for collaborative learning see special issue by Kumar and Kim (2014). There are also situations where social interaction is a key aspect of the learning domain, for example, when the task itself requires multiple individuals (e.g., navigating a warship) or when the focal skills are social in nature (e.g., collaborative problem solving). Accordingly, researchers have been developing ITTSs where the computer tutor interacts with two or more learners working on a shared task with the same or different roles (c.f., Sottilare et al., 2018). This requires a fundamental rethinking of some of the core components of ITSs to accommodate the shift from one-on-one to one-to-many tutoring. For one, team composition in terms of background, attitudes, and prior knowledge needs to be considered as it can have a major role on the nature of the interactions (Stewart et al., 2020). In addition, team members must also learn and demonstrate collaboration and coordination skills (teamwork) in addition to domain-specific knowledge/skills (taskwork). Then there needs to be a shared mental model (team model) that incorporates the joint knowledge/skills of the team as a whole, which can be greater than the sum of the parts of the individual team members. There is also a question as to whether feedback should be provided to individuals or the team as a whole. Ostrander et al. (2020) worked out several of these ideas in their ITTS in the context of a surveillance task (military application) with two learners. They compared individual, team, and no-feedback conditions with mixed results, but offered important design recommendations for future work on ITTSs.


Metatutoring

Metacognition – thinking about thinking – involves peoples’ ability to reflect and regulate their cognitive processes. It is an integral component of self-regulated learning, a suite of processes, such as setting learning goals, planning a learning activity, monitoring progress, and reflecting on performance (see Greene et al., 2024). Implementing effective learning strategies is a critical component of self-regulated learning and requires metacognitive skills. Whereas traditional ITSs aim to promote knowledge and skills in a focal cognitive domain (e.g., algebra), metacognitive ITSs aim to improve metacognitive capabilities of learners most often by improving or encouraging the use of particular domain-specific learning strategies (VanLehn et al., 2017).

One example is Betty’s Brain, which uses a teaching-as-learning paradigm, to promote construction of models of scientific phenomenon (Biswas et al., 2016). The system provides feedback and hints on the quality of the student model (tutoring) as well as on how the model is being constructed (meta-tutoring). Another example is the Help Tutor (Aleven, Roll, et al., 2016), a metacognitive addition to the Geometry Cognitive tutor that aims to prevent hint abuse, a harmful learning strategy where students continually ask for hints until the last hint reveals the solution. As a third example, consider the affective meta-tutoring project (or AMT), which combines meta-tutoring with affective supports to help students learn how to construct scientific models using appropriate learning strategies (VanLehn et al., 2017). Last, MetaTutor aims to scaffold students use of self-regulation learning strategies (SRL) in a hypermedia environment (Azevedo et al., 2022). The studies that have tested the effectiveness of the meta-tutoring approach generally support the following conclusions summarized by Zhang et al. (2014): (1) students exhibit poor learning strategies without explicit instruction on strategy use; (2) meta-tutoring is effective in teaching learning strategies during a training phase with explicit strategy instruction; (3) training on learning strategies may or may not (i.e., results are mixed) yield enhanced domain learning; (4) students seldom use the learning strategies in a subsequent transfer phase when tutoring scaffolds are removed; (5) combining meta-tutoring with some form of affective or motivational support during the training phase might have promise in persuading students to continue use of the learning strategies in the unscaffolded transfer phase.



Looking into the Future: Situating ITS within the Educational Ecosystem and Rise of Generative AI

The second volume of How People Learn (NASEM, 2018), which followed the first volume two decades later (Bransford et al., 2000), had two major messages about the roadmap for the future. The first message emphasized the uniqueness of individual learners in their background knowledge, culture, and contexts of learning. This is a major challenge for many traditional educational settings that attempt to have a teacher rigidly coordinate and synchronize instruction for an entire classroom of students, following a principle of “one size fits all.” Instead, learning needs to be personalized. The second message of the report emphasized that digital technologies would play a critical role in supporting individual learners. Without these technologies, it is a bewildering if not impossible task for teachers to track and productively respond to idiosyncratic needs of students. A suite of digital technologies will be needed because students will no doubt differ in which technologies best resonate with their learning and motivational needs. The technologies will not be limited to electronic textbooks, but will include an assortment of adaptive ITSs, unconstrained digital environments that allow self-regulated learning, virtual and augmented realities, and systems that facilitate collaborative learning, problem solving, writing, design, and project-based learning.

There are some promising directions for advancing ITS and overcoming many of the bottlenecks noted above. One direction is for researchers to develop standards for technologies, pedagogy, and interface designs so that the systems can scale up to larger populations of instructors and students and to develop new systems faster and cheaper. The GIFT effort (discussed above) has been attempting to achieve such goals for nearly a decade, with approximately 1000 GIFT participants throughout the world and open-source software for developing new systems. The GIFT community has also stimulated the development of standards for developing ITS and other adaptive instructional systems.

A second direction is for researchers and developers to develop ensembles (groups, federations) of digital learning environments that target particular learners and subject matters. Some students learn very quickly by simply reading texts, whereas others need conversational interactions and yet others need a simulation environment to track the propagation of events in causal systems. As new learning technologies are developed, they would be added to the ensemble of digital learning environments for a subject matter (hopefully following the vision of GIFT and similar standards). Ideally, there would be a recommender system that assigns the appropriate learning resource to the student at the right time. This is the vision of the ElectronixTutor system that trains students on electronics and circuits (Graesser et al., 2018). The system accommodates instructor-led assignments, self-regulated learning, and an AI system that recommends learning resources given a student’s unique knowledge-cognitive-affective profile. The learning resources in ElectronixTutor range from computerized reading of texts to conversation based ITS, foundational skill development, and simulation environments. Critically, it was developed by integrating knowledge and existing systems from multiple researchers rather than starting from scratch.

A third direction is to develop a constraint-sensitive process that accommodates the viewpoints of multiple stakeholders and mechanisms: students, teachers, AI algorithms, learning principles, and curricular educational standards. The stakeholders/mechanisms are sometimes in alignment and at other times clash because of various tradeoffs, including liking versus learning, speedy shallow learning versus time-consuming deep learning, delivering polished lectures rather than interacting with students as they construct their own explanations, simplistic learning principles that are easy to understand but without an empirical base (e.g., learning styles) versus complex empirically grounded theories of learning, the role of politics in developing curricular standards vs. letting the science drive the agenda, and so on. A critical issue pertains to the ethics of integrating AI in education with concerns of privacy, security, fairness, bias, transparency, autonomy, accountability, and inclusion, something that the field is only beginning to grapple with (c.f., Holmes et al., 2021). All of these viewpoints need to be part of the process of developing ITS because the systems are situated within a broader educational ecosystem.

Recently, high-dosage human tutoring (HDT), defined as intense one-on-one or small group tutoring occurring multiple times a week has emerged as a promising avenue to close pandemic-related learning losses (Robinson et al., 2021; Stavely, 2022) and address persistent gaps in achievement (Nickow et al., 2020). Multiple studies have indicated that high-quality HDT programs can achieve impressive learning gains (e.g., Guryan et al., 2021), but there remains the major challenge of how to scale up human tutoring. ITSs can help with blended models (Kraft & Falken, 2021) were students alternate between interacting with a human tutor and an ITS with the precise balance depending on the needs of individual students. This hybrid socio-technical approach of blending ITSs with human tutoring has been shown to achieve the same gains as human tutoring but at a lower cost (Robinson et al., 2021).

Even more recent breakthroughs in generative AI via large-language models (LLMs) like ChatGPT, GPT-4, and Bard will likely transform ITS research in major ways. At a minimum, they can address several persistent problems discussed above including automated content authoring, assessment of open-ended responses, question answering, and explanation generation, thereby speeding up the cost of ITS development. More drastically, some may forgo the traditional ITS modeling approaches and instead use LLMs as the core computational mechanisms (e.g., Khanmigo, Duolingo Max). It is an open question as to whether forgoing pedagogical principles long-held by ITSs for computational advances can provide similar gains in learning.

In summary, ITSs can play a major role in the future of education given the major messages of the NASEM report and also the disruptive changes and shifts to on-line learning and renewed interest in human tutoring. If there ever was a more crucial time for ITS technologies to be called to duty and rise to the occasion that time is now.
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Notes


	We are only scratching the surface of ITS research. Readers interested in a deeper exposition should consult the International Artificial Intelligence in Education Society (IAIED), an interdisciplinary research community at the intersection of computer science, education, and psychology that is at the forefront of ITS research. The society publishes a journal (IJAIED – International Journal of AIED) and organizes an annual international conference series (called AIED). IAIED is also one of the seven members of the International Alliance to Advance Learning in the Digital Era (IAALDE) and some of these sister societies (e.g., International Educational Data Mining Society [IEDMS]) also conduct ITS-related research.

	When the student is working on paper or a screen, the next step is often prompted by the user interface (e.g., a menu of selections, text box, or some other prompt). In this context, the visible prompt replaces the tutor’s question (step 1) and the students initial entry replaces the student’s answer (step 2).

	We have adopted a somewhat narrow approach in what we consider a bonafide ITS – a debate in and of itself see Aleven, McLaren, et al. (2016). For example, some computer-enabled learning technologies, such as socially distributed cognition where the computer plays the role of an artificial co-learner (Dillenbourg & Self, 1992), were excluded since they are missing elements that are uniquely ITS (e.g., the tutoring component in this case).

	Some researchers (i.e., Ma et al., 2014) consider Bayesian Network Modeling, which are used to implement various ITS components, such as knowledge tracing (Pelánek, 2017), as a separate ITS category. However, we do not make this distinction since the underlying computational approach does not make strong commitments with respect to an underlying pedagogical theory. ITSs that use the Bayesian approach for modeling are grouped under the primary pedagogical theory they implement but are not excluded.

	The Pittsburgh Science of Learning Datashop (Koedinger et al., 2010) and its recent extension LearnSphere are massive data repositories to train such models.

	For example, the Master of Educational Technology and Applied Learning Science (METALS) program at Carnegie Mellon University.

	The 2022 Request for Applications for the Institute of Education Sciences allocates $2M and 4 years for developing and testing new educational interventions, which include ITSs.
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The past thirty years have seen rapid advances in technology that have played a pivotal role in re-defining formal methods of educating students. We have witnessed a stunning growth in the power and portability of technology devices, along with theories that better explain how people learn in solo and group situations. Aligning technological innovations in education with theories of how students’ learning will result in better learning experiences. This chapter provides some insights into how far the field of technology-rich learning environments (TREs) has grown since Lajoie and Azevedo (2006) reviewed this topic. Rather than presenting a review of the literature on this vast topic we present a general definition of TREs to situate the discussion of how theories about learning and teaching can inform the design of TREs to produce better learning and teaching outcomes. We also discuss how advances in artificial intelligence have led to new methodologies to assess the multicomponential nature of learning. By multicomponential, we refer to the cognitive, affective, behavioral, motivational, and metacognitive aspects of learning. These issues will be discussed along with a view toward future directions for TREs.

What Are Technology-Rich Learning Environments (TREs)?

The availability of technology alone does not readily translate into better learning. To be classified as a TRE the technology must be designed to support, transform, and extend learning for a specific instructional situation. TREs come in many forms ranging from immersive virtual reality simulations (see Chen, 2024) and serious game applications (see Steinkuehler & Squire, 2024) to intelligent tutoring systems. The promise of TREs is that they can serve as research platforms to predict and test which specific combinations of learning theories and models work for which students, and for which learning contexts. Educational research involves the collection and analysis of data to gain insights and shape learning experiences toward desirable outcomes. McCalla (2023) states that “educators saw the potential of learning technologies as a way to provide “new kinds of computational precision” for testing theories of learning and instruction leading to better learning environments “the ‘AI’ in AIED became a placeholder for advanced technology, the ‘ED’ a placeholder for state of the art social science perspectives and techniques” (Chapter 2). We begin this chapter with a brief history of the guiding theories and frameworks that inform the design of effective TREs followed by examples of how such theories lead to specific design decisions that offer new affordances for learning. Finally, we discuss how TREs can be combined with new methodologies for understanding the multicomponential nature of learning with technology.


Theories that Drive Design Considerations for Developing TREs

Learning theories have evolved and guided the development of TREs for decades. Mayer (1996) in his ground breaking piece described how learning theories evolved describing behaviorist, information processing, constructivist, and social constructivist theories. Each theory represents the learner and the instructor differently and consequently affects the design of instructional technology accordingly. Behaviorists consider learners’ passive recipients of knowledge that respond to instructor stimuli. The information processing perspective proposes the mind is like a computer where information is entered in, and cognitive processing follows a series of steps where sensory information is processed, transformed, stored, and retrieved (Neisser, 1967). Early TREs were designed on the principle that if you could break down a task into a series of cognitive steps and rules then computers could model and tutor learners on the appropriate sequence of steps and provide feedback when an impasse occurred (Van Lehn, 2011). Mayer (1996) pushed the computer mind metaphor to state that to process information individuals must first “do” something with the information rather than simply respond to it or store it. In other words, learners construct new knowledge by interacting with it and transforming it into new knowledge. Rightly, the constructivist philosophy replaced the notion of learner as receiver of information to learner as a sense maker who constructed new knowledge by integrating it with existing knowledge. Technology provides a mechanism for learners to discover and construct knowledge using the tools or artifacts available to them. Furthermore, learning often involves interaction with others through discussion and interactions with peers and more sophisticated learners and instructors and hence the social constructivism philosophy emerged (von Glasersfeld, 1995). TREs can be designed to provide tools to support and mediate collaborative learning, supporting dialogue, and inquiry and research on such tools is often reported in the international journal of computer-supported collaborative learning.

Learning principles are pivotal to the design of TREs. We discuss how learning in context and learning with deliberate practice can lead to positive learning outcomes. We also consider the role that regulation plays in solo and group learning situations, along with the role of affect.

Learning in Context

A powerful learning principle is that when learning is situated in meaningful contexts learners can construct a deep understanding of a topic that might not be possible when skills are taught in isolation of authentic practices (Greeno, 1998). Greeno and Engstrom (2014) refer to this phenomenon as the situativity perspective where knowledge is constructed through activities, the tools included in the environment, and through collaborations that occur around the activities. Constructivist learning theories have a long history consistent with the “learning by doing” philosophy of Dewey (1938) where learning is best supported by interactive experiences rather than passive observations. Interactivity is considered the highest form of cognitive engagement in Chi and Wylie’s (2014) framework (interactive, constructive, active, and passive) leading to the highest learning. Learning is at its best when it is active, goal-oriented, contextualized, and interesting (Bransford et al., 2000).


Learning Through Deliberate Practice With Scaffolds

Learning in context does not necessitate that individuals discover new knowledge without assistance; one can be guided, scaffolded, coached, or tutored in meaningful contexts. According to Vygotsky (1978) there is a zone of proximal development between what a learner can do on their own and what they can do with scaffolding by more sophisticated others. A knowledgeable “other” can identify the skills where practice is needed and scaffold learners to deliberately practice skills correctly to become more proficient (Ericsson et al., 1993).

Learning is a gradual process and one does not become an expert overnight. However, we can help learners become more proficient and accelerate their learning trajectories with scaffolding, but first we need to know what to scaffold by identifying proficiency within a specific context. Elaborating a model of thinking can help the less competent become more proficient in a specific domain (Pellegrino, 2018). Models of expertise can be used to support novices by making the road to competence more visible (Lajoie & Gube, 2018). Technology can help make these benchmarks more explicit and can assess learners as they reach their goals and scaffold them when they need assistance. Human and computer tutors help identify and correct the skills that individuals need assistance with so that learners can make corrections rather than practicing skills indiscriminately. Many TREs are designed to assess students dynamically, as they solve problems, so that appropriate feedback can be given to learners to encourage them to progress in their thinking. Decisions about what feedback to provide is based on a model of competence or proficiency within a specific context. Evidence-based assessment designs for educational assessment (Mislevy & Haertel, 2006) along with stealth assessments (Shute et al., 2021) embedded in TREs are based on these principles. These forms of dynamic assessment are used to provide the right amount of challenge and feedback that Shute et al. (2016) state “hovers” at the boundary of student competence. Agreeing on who (human or computer agent), what, how, and when to scaffold learners has been subject to debate within the literature.


Learning Strategically through Self-Regulation

A vital aspect of learning is developing an awareness of what we know and do not know (referred to as metacognition, Flavell, 1971) and regulating our learning processes in academic settings (Pintrich, 2000; Zimmerman, 2013). Self-regulated learning (SRL) refers to the ability to be strategic and to make adaptive changes to one’s own cognition, motivation, or emotion in challenging learning situations to achieve specific goals (Cleary & Zimmerman, 2012). Specifically, when goals are not proceeding optimally, individuals must “initiate, direct, and strategically manage cognition, behavior, motivation, and affect, via metacognitively planning, monitoring, evaluating and adapting in situ” (see Greene, Bernacki & Hadwin, 2024).

Technology can be designed with these nuanced learning objectives to adapt itself to the changing needs of different learners during learning. According to Bandura (1977), self-regulation emphasizes the reciprocal interaction between a student and their environment, elaborating further on the motivational processes that play a role in performance evaluation, personal standards, and attributions. The emphasis placed on the role of context and self-enforcement processes has influenced contemporary theories of self-regulation and learning, as evident in the growing body of literature from socio-cognitive (Zimmerman, 2013) and motivational perspectives (Bakhtiar & Hadwin, 2022). This principle has guided work on adaptive technologies and intelligent tutoring systems and the importance of modeling how learning processes fluctuate throughout the course of learning. We focus on this notion in the following section by elaborating further on the role of theory in driving the design of technology.



Learning through Self- and Externally Facilitated Regulation

The definition of SRL has been difficult to pin down because researchers often use the constructs of metacognition, self-regulation, and SRL interchangeably (Dinsmore et al., 2008; Lajoie, 2008). Drawing from the literature there is consensus that there is a core set of assumptions regarding SRL (Ben-Eliyahu & Bernacki, 2015; see Greene et al., 2024). The first assumption is that despite students’ ability to regulate key aspects of their own learning, they are not always successful in doing so. These failures may be attributed to several factors that include extraneous cognitive load imposed by instructional materials, lack of or inefficient use of cognitive strategies, metacognitive knowledge or prior knowledge, inefficient regulatory control of metacognitive processes, and lack of experience in the task. Given these barriers to successful learning, the second assumption underlying SRL research is that students should regulate their own learning to effectively assimilate information while learning complex topics. Third, SRL may be characterized as higher-order metacognitive processes that are nominally sequential and recursive in nature, such as learners’ efforts to understand the task, which are the products of several constituent activities that unfold prior to, during, and after learning. The outcomes of these cognitive processes are continually evaluated by the learner in an effort to monitor and control their own learning and performance. The fourth assumption is that external conditions or agents may influence SRL, and that these factors may represent barriers or affordances to promote meaningful learning and conceptual understanding.

Students face significant challenges in regulating their own learning (for review, see Azevedo & Feyzi-Behnagh, 2011; Azevedo et al., 2022). Consequently, many educational researchers have begun emphasizing the training of SRL skills in the context of TREs or designing interfaces to support SRL activities (Lajoie & Li, 2023). For example, Azevedo et al. (2019) investigated intelligent pedagogical agents within MetaTutor, a TRE to support learning about the cardiovascular system (further description is found in the section on theory-driven designs). These agents serve to externally facilitate regulated learning by providing assistance on planning, monitoring, strategizing, and guiding students to learn to self-regulate while reading about complex systems. Others have designed tools for self-reflection and regulation within the TREs to encourage awareness throughout a problem-solving activity. For instance, BioWorld (Lajoie, 2020) asks medical students to collect and report their evidence in an evidence palette as they diagnose a virtual patient. In doing so, the interface itself supports SRL during hypothesis formation (further description of the system is found in the theory-driven design section).

Self-regulation of learning is difficult for individuals; even more so when interacting with others which requires individual learners’ deliberate and strategic planning, task enactment, reflection, and adaptation in a joint task through co-regulation (CoRL) and socially shared regulation (SSRL). CoRL refers to being aware of one’s own experiences as well as others and acting on this awareness to facilitate joint work, by supporting the regulation of another (outside of self), such as a partner or groupmate. SSRL refers to situations that requires the entire group’s shared understanding of the common goals of the task to accomplish the task where the team takes control of the task together through shared (negotiated), iterative fine-tuning of cognitive, behavioral, motivational, and emotional conditions as needed (Hadwin et al., 2018; Järvelä et al., 2018). Such collaborations require a positive social–emotional atmosphere to ensure success (Bakhtiar et al., 2018), and a coordinated effort is needed to ensure that each member is responsible for the joint outcome of their collaborative task (Rogat & Linnenbrink-Garcia, 2011; Su et al., 2018). In a later section we describe Ecojourney (Saleh et al., 2020), an immersive multi-user TRE that supports CoRL and SSRL through tools for groups to share and build an understanding as to why the fish are dying on an island. Furthermore, motivation places a large role in group learning and Järvelä and Järvenoja (2011) have extended Wolters’ (2003) framework to consider SSRL and CoRL of motivation in collaborative group exchanges. For a broader discussion of the relationship of regulation and motivation, see Miele et al. (2024).

Affect and Learning

Learning, in face-to-face and in technology-based environments, arouse a multitude of emotions, such as enjoyment, hope, pride, relief, anger, anxiety, shame, frustration, boredom, and hopelessness (Pekrun et al., 2018). Although studies on emotions in TREs have been slow to emerge (Loderer et al., 2020) we are seeing more research in this area. A special issue in Learning and Instruction was dedicated to understanding and measuring emotions in TREs and it illustrated the potential of using technology to foster adaptive emotions and support learning by providing optimal challenges and feedback by human or computer agents that scaffold the learner (Lajoie et al., 2020). A taxonomy of academic emotions is relevant to all learning situations (with and without technology) and describes achievement, epistemic, and social emotions (Pekrun, 2018). Achievement emotions relate to achievement activities (e.g., studying) or achievement outcomes (success and failure). Epistemic emotions relate to the knowledge-generating quality of cognitive tasks. Specifically, contradictory information that prompts cognitive incongruity elicits epistemic emotions such as surprise, curiosity, and confusion (Vogl et al., 2020). Social emotions are critically important for students’ interaction in collaborative learning, such as their empathy, compassion, admiration, anger, contempt, and envy.

Given the critical impact of emotions on the success of learning, it is imperative to develop competencies to regulate them (Frenzel, Goetz, & Stockinger, 2024). Regulation can take individual and socially shared forms. Successful regulation implies upregulating adaptive emotions, such as enjoyment of learning, curiosity, and empathy toward others, and downregulating maladaptive emotions, such as excessive fear of failure or boredom during learning. Pekrun’s (2018) control-value theory (CVT) of emotions and Gross’s (2015) process model of emotion regulation (PMER) are essential theories that when considered jointly can lead to new considerations in examining emotions and emotion regulation in learning (Harley et al., 2019). According to the CVT, students’ appraisals of control over, and the value of, academic achievement outcomes determines the onset of affective reactions during learning. Research has largely confirmed the importance of appraisals and the role of emotion-relevant features of learning environments (Pekrun et al., 2019). However, the role of appraisals has yet to be clarified for students’ emotions in TREs and computer-based collaborative learning (Loderer et al., 2020). Gross’s (2015) emotion regulation strategies (situation selection and modification, competence development, attentional deployment, reappraisal, and response modulation) can also be targets for improving learning in TREs. To contextualize theory-based designs of TREs, we provide examples below that support solo and group learning.



Examples of Theory-Driven Designs of TREs to Support Solo and Group Learning

TREs are created for an instructional purpose with theories that guide their design. Different tools are needed to support one-on-one learning as compared to collaborative learning with technology. Table 27.1 provides a short list of TREs, illustrating the learning principles that underlie the design of the interface, as well as the nature of the setting in which learners interact. This is not an exhaustive list, but rather exemplifies some of the core notions covered in the previous section. We describe these TREs briefly, followed by how TREs are used to collect and analyze learning processes and outcomes.


Table 27.1 Theory-driven design principles for technology-rich learning environments


	TRE

	Learning in context

	Deliberate practice

	Self-regulation

	Co and or SSRL






	BioWorld (Lajoie et al., 2021)

	Medical students are situated in a virtual hospital where they use tools of their trade to diagnose virtual patient cases.

	Expert feedback on their process that makes explicit the disciplinary strategies used in diagnosing patient cases in a clinical setting

	Evidence palette used by students to externalize their reasoning about the diagnosis

	



	Ecojourney (Saleh et al., 2020)

	Situates learning in an immersive context where they act as scientists to solve real-world problems experienced when they arrive at an island

	
	Individuals still regulate their own actions prior to sharing with the group

	Supports agentic interactions with students and agents in rule-based situations. Supports group resolution of science problems where team members build a shared understanding of how their observations support claims in their investigations of a mystery in a shared collaborative space within the learning environment




	Simulations

	Simulations are contextualized around a specific phenomenon, such as flying an aircraft in a flight simulator

	Simulations come in many forms from low- to high-end simulators. Simulations enable students to repeatedly practice tasks and receive immediate feedback that can improve their skills

	
	



	MetaTutor (Azevedo et al., 2019)

	Learning while doing

	Provides individualized instruction

	Helps students formulate their own goals and subgoals for their learning

	Uses virtual pedagogical agents to interact with students as a means to support them to understand the learning task, set goals, use strategies, and monitor their efforts






BioWorld, a Cognitive Apprenticeship for Clinical Diagnoses

Much of medical school learning occurs “in context” by the bedside where students apprentice with expert physicians by observing them doing a task and then practicing those same skills while their mentors or group members provide guidance. This type of informal instruction is essential but it has limitations since patient safety is the primary goal, and mentoring students is secondary. Additionally, not all mentors are effective at explaining the processes they take to solve problems and thus students may not receive valuable guidance. Collins and Kapur (2014) describe how cognitive apprenticeship approaches to instruction can situate learning in meaningful contexts where connections can be made with prior knowledge to promote transfer of knowledge to novel situations. Cognitive apprenticeship frameworks model the domain in question by presenting both content and strategic knowledge about how to solve problems within that domain. This framework presents teaching guidelines that incorporate expert models, coaching, scaffolding, and fading of support, along with opportunities for learners to reflect on and articulate their understanding. Finally, it presents considerations for sequencing instruction and alerts instructors to consider the sociology of the apprentice’s community. The goal is for students to become cognitive apprentices within specific domains of study where experts help them participate in real-world activities.

BioWorld is a TRE created for medical students using a cognitive apprenticeship model that supports individuals as they learn to diagnose patients in the context of a simulated hospital environment with virtual patient cases (Lajoie, 2020). Instead of simply reading about the domain content pertaining to specific diseases, be it hepatitis or diabetes, medical students learn about diagnosing patients by identifying information pertinent to diseases and conducting medical tests to confirm their diagnosis (see Figure 27.1). Specifically, students learn by doing and seeking out supporting literature to learn about diseases. Students learn as they interact with tools that simulate what they would use in a real hospital (patient files, patient tests, medical libraries). BioWorld provides deliberate practice opportunities to students by presenting expert models of clinical reasoning and feedback as they solve patient cases. Furthermore, students are supported by tools that visualize the evidence they collect as they diagnose a patient, helping them articulate and reflect on what they see as relevant, assisting them to self-regulate their learning. In Figure 27.1, students list their evidence in reviewing the Sam case. Students are asked to measure their self-confidence in their diagnoses using a belief-meter as they progress throughout the case, which helps them reflect on their self-efficacy while learning. These external tools, evidence/observation palette, belief-meter, and visual comparisons with expert problem-solving processes, present opportunities for self-regulation of learning to diagnose patient cases (Lajoie et al., 2021; Lajoie et al., 2021). BioWorld provides novice learners with opportunities to engage in higher-order reasoning in a safe, guided deliberate practice environment. Students are tutored individually but the sociology of the medical environment is represented in the medical tools and consults available to the learners.

[image: A screenshot from the computer program, bio world, shows a case summary created by Sam. The current user and time are noted on the left side of the page. Below that is the main navigation with case, chart, library and hypotheses categories to chose from. A list of individual observations are included on the right side of the program. The narrative journal entry is shown in the middle of the screen in its entirety.]
Figure 27.1 BioWorld interface (generated and permission granted from S. Lajoie).




Ecojourney, a Computer-Supported Collaborative Environment for Scientific Inquiry

Inquiry-based instruction provides learners with freedom to explore their own hypotheses in scientific contexts. Ecojourney (Saleh et al., 2020) was created for collaborative problem-based learning endeavors using Crystal Island (Mott et al., 2019), which is an immersive game environment (see Steinkuehler & Squire, 2024 for a review of gaming in educational contexts). Groups of learners are challenged to discover why an aquatic ecosystem is failing in a particular fish farm. Students work both independently and as a team. As individuals they can explore Crystal Island and the fish farm to collect evidence from different areas of the island to build a hypothesis as to why the fish are dying. They then converge as a group and share their information as a team using the computer tools created to support collaboration (see Figure 27.2). These tools serve as effective scaffolds in promoting students’ engagement in collaborative inquiry (Saleh et al., 2020). Through this technology the group can build more informed decisions through multiple perspective taking and argumentation. Furthermore, the whiteboard presents an effective visual and interactive forum for SSRL where each individual posts and debates information that will lead to a final solution regarding what caused the fish to die. Together the group works through two inquiry phases, an investigation phase where they collect data and a brainstorming phase where they build explanations for why the fish are sick. Students use their scientific reasoning skills to identify why a phenomenon is occurring and the TRE provides scientific tools that help them formulate, report and test hypotheses by collecting and analyzing scientific evidence and thus improve their problem-solving abilities. Through such interactions students are learning to learn on their own and from each other. However, students can ask for help from an expert pedagogical agent and the agent provides feedback that can help them solve the problem and help co-regulate the learning activity.

[image: Information gathered in the computer program Ecojourney is presented in different categories and input options.]

Long Description for Figure 27.2
The title on the screen reads, abiotic and biotic components that Tilapia need. The information gathered by an individual student on why fish die in a particular situation are listed as messages, on the right. The messages read as follows. May be it is because of the temperature, Maybe it has something to do with oxygen in the water, It could be the oxygen. Diwa mentioned that. The message below these read, that is great. These message are followed by a the message, that is great. What do your team members think. Below that is the space for typing further information by students. Tutor utterances is linked to student monitor on a pop up screen on the right which shows collaborate negotiation with a drop down arrow followed by default button with drop down arrow. This section shows the feedback for students. A list of feedback from which one can be chosen by expert agent is as follows. Do you all agree with how the information is sorted? I see that there are some disagreements. Can someone elaborate why this note is not relevant to this idea. DO you all agree with how the information is sorted. Does everyone agree. That is great. What do your team members think. What do others think. That is great. What do your team members think. A submit button is on the right.


Figure 27.2 Ecojourney (generated and permission granted from C. Hmelo-Silver and J. Lester).




Simulations and Mixed Media Environments to Support Deliberate Practice

Simulations (see Figure 27.3) provide powerful demonstrations of the effectiveness of deliberate practice for learning and transfer (Lajoie, 2022). However, there is a vast range of simulations (see Table 27.1). A controlled study comparing medical students who received deliberate practice on surgical simulators for laparoscopic skills with those who went about their regular training demonstrated that the deliberate practice condition resulted in better ratings of operating tool surgical skill performance than those who were not trained to proficiency on the simulator (Sroka et al., 2010). In fact, first- and second-year residents who trained with the simulator-demonstrated performance outcomes similar to residents that were in their third or fourth year of residence. Condensed deliberate practice opportunities using TREs have enormous benefits. Mixed reality simulations are becoming more common and can provide different practice opportunities. For example, combinations of devices, i.e., mannequin-based simulators with haptic devices and augmented reality, can help situate and extend learning through interactions, visualizations, and readings (Mirchi et al., 2020; Platts et al., 2011).

[image: Views of a medical student training by using a simulated ultrasonic aspirator to remove a tumor as well an assessment and publication of their performance scores.]

Long Description for Figure 27.3
“First, a medical student is seen practicing using a simulated ultrasonic aspirator. Next, a close up view from the camera image shows the result of the student operating at the focused site. Finally, a student looks at two large screens mounted on the wall which display the performance grades for the student. The screen reads, the virtual operative assistant. Your performance, novice, 86 percent.”


Figure 27.3 Simulated ultrasonic aspirator used to remove the simulated tumor (yellow region) (see Mirchi et al., 2020).




MetaTutor: Learning to Support SRL with TREs

The processes at the foundation of self-regulation are invisible and thus are challenging to understand, support, and influence. TREs afford learners with instant access to multimedia content that can be readily created, shared, and transformed by others at a scale unparalleled in modern history. In many cases, this information affords new understandings enabling individuals and groups to increasingly take control of their own learning as instructors take on the role of facilitator rather than transmitter of knowledge. As wonderful as technology tools are for promoting self-directed learning, they may sometimes be overwhelming. Azevedo and colleagues created MetaTutor, a multi-agent hypermedia environment to assist individuals in their reading comprehension and understanding of the circulatory system (Azevedo et al., 2019). They created a team of SRL pedagogical agents that had specific scaffolding goals (Pam the planner, Sam the strategizer, Mary the monitor, Gavin the guide) to assist learners in this activity, resulting in better learning outcomes (see Figure 27.4). MetaTutor provides an example of how learners can take control of their learning and as they do so they can evaluate their comprehension of the materials they read. MetaTutor specifically scaffolds SRL by tutoring students on the subprocesses of SRL, namely, planning, monitoring, and strategizing to improve their understanding of the cardiovascular system. Because there are several pedagogical agents MetaTutor fosters a feeling of both CoRL and SSRL given there are many “helpers” to improve one’s overall understanding. MetaTutor is an excellent example of how SRL theory can inform the creation of TRE design.

[image: A collection of information in the meta tutor computer program. The page displays learning goals and subgoals for a learner, and the content. The screen displays the following components. A is the time left for the completion of the content. B is the lesson or content selected from table of contents. C is the content of lesson displayed on the main page in full view. D is the information about the content. E is the illustration regarding the content. F is the strategy for learning such as taking notes, making reference and summaries. G is the virtual guide. A pop up screen shows tabs for showing the table of contents, save and close notes. Below the tabs are tabs for page notes, page notes overview, general notes. The pop up screen shows notes and notes from summary.]
Figure 27.4 MetaTutor (Azevedo et al., 2022, Frontiers in Psychology, 13. https://doi.org/10.3389/fpsyg.2022.813632).



Taken together, these TRE case examples illustrate how models of learning and instruction guide the development of technology. The challenge now for the field is to leverage the affordances of TREs to collect and analyze large amounts of unstructured data. In the next section we outline some of the methodological and analytical approaches used in the educational psychology research community to gain insights from educational data collected in TREs.


Methodological Innovations that Facilitate Our Understanding of Learning in TREs

Learning is not an all or none phenomenon, rather it occurs gradually over time. Hence, it is important to look at the temporal nature of learning to see what leads to learning gains. Multi-modal forms of learner data can provide richer datasets to make inferences as to how learning unfolds and can be used to make data-driven decisions to support individuals in learning contexts. Other authors have attempted to draw fine distinctions between assessments to capture ongoing activities during learning, and how TREs may facilitate automation or interpretation of complex phenomena (Araka et al., 2020; Ben-Eliyahu & Bernacki, 2015; Schraw, 2010). The four modalities of data described below are gathered from several sources to characterize learning processes and outcomes (see Figure 27.5) as conceptualized in theories of SRL reviewed in the previous section. Verbal data addresses how learners regulate certain aspects of learning through spoken word, written text, and sketches recorded during think-aloud protocols or transcripts of discourse processes; behavioral data addresses overt actions, selections, or choices made by learners that are recorded in system, eye movements captured through eye tracker, and facial configurations and expressions through face reader analytics; physiological data addresses fluctuations in heart rate, brain electrical activity, and galvanic skin response via sensors; and contextual data addresses task conditions and social context as well as time constraints and resources that influence learning. These types of data collected in and with TREs can be aligned to model learning phenomena, and likewise, learner models implemented in TREs inform the type of data collected and analyzed by the system. We further discuss the interplay between these descriptive and prescriptive functions in the discussion of this chapter.

[image: Examples of the four types of data collected in Technology rich learning environment.]

Long Description for Figure 27.5
The four types of data collected in technology rich learning environments are verbal, behavioral, physiological and contextual. Verbal data includes spoken word, written text, sketched graphic. Behavioral data includes survey response, item selection content presentation, navigation event, eye movement and facula expression. Physiological data includes heart rate, H R or H R V, focus or attention, E E G, sweat or temperature, G S R or E D A, respiration rate, R R R. Contextual data includes activity or task conditions, social situation and time or resource constraints.


Figure 27.5 Modalities and sources of educational data collected in TREs.




Physiological Data

As more research is demonstrating the relationship between learning and affect, TREs are increasingly used as a platform to automate measurement of affective reactions during learning. The use of physiological sensors and devices to study the relationship between learning and emotions in TREs have become more commonplace (e.g., see Arroyo et al., 2009; Azevedo et al., 2018; Calvo & D’Mello, 2010; Harley et al., 2019; Woolf et al., 2009). Other researchers have combined multi-channel interactions of facial expressions, body posture, speech, and language to determine the relationship between learning and emotion with technology (D’Mello & Graesser, 2010; Graesser, 2020). Specific associations have been found between activation and arousal levels and learning processes and outcomes. For example, electrical changes in heart rate, skin conductance, and brain activity can be linked to positive and negative emotion arousal/activation during learning (Harley, 2016) such as interest and boredom, respectively. Positive emotions are generally associated with higher learning gains (Pekrun, 2018). Recent evidence suggests that a full range of emotions is expressed in digital learning and performance contexts and can be a target for regulation (Loderer et al., 2020).

Using these combined measures researchers are beginning to determine the antecedents and consequences of emotions on learning (Graesser, 2020; Mayer, 2020). Self-report, behavioral analyses (i.e., facial expression analyses), physiological measures (galvanic skin response, cortisol levels and heart rate, EEG) have all been used to assess emotions in the context of learning with TREs. This type of data convergence is being explored to examine the relationship between affect and decision making in aviation training (Holton et al., 2020) as well as in medical problem solving (Lajoie et al., 2021) and other areas. Self-report questionnaires are easy to collect in the context of TREs and can include measures on emotions (basic, academic, epistemic, social), motivation (i.e., achievement goal orientations), self-efficacy, control and value pertaining to learning. Advances in technology provide for automatic facial coding of emotions using software (i.e., Noldus FaceReader). Analyses that link emotion expressions to the learning situation can help determine which emotions occur before, during, or after a learning event, and thus provide insight for how to scaffold learners who are struggling. Barrett et al. (2019) caution researchers to consider the context in which facial configurations and actions are made and to determine inferences about emotions by considering the situations in which they occur. One can argue that the use of multi-modal measures of affect can present more evidence toward specific inferences regarding emotions.


Verbal Data

A common approach to measure individual thinking processes is to ask individuals to think aloud (Ericsson, 2006) as they are solving a task to gain insights on why they are taking the steps they are making in the context of problem solving or to self-explain how they solved the problem (Chi, 1997). Think aloud can be coded to reveal the cognitive processes used in problem solving. Table 27.2 shows an example of think aloud transcript by a novice physician diagnosing a virtual patient in BioWorld. This transcript was coded to reveal the types of SRL constructs used by physicians as they diagnose a case. Zimmerman’s (2013) model of SRL was adapted to define SRL constructs pertinent to disciplinary-based practices of diagnostic reasoning (Lajoie et al., 2021). Each theoretical construct, such as forethought, performance, and reflection can be operationally defined using microcodes and labels can be assigned by human raters to verbal utterances. For instance, in the forethought phase of SRL, orientation must occur. The label “orientation” in diagnostic reasoning characterizes learner efforts to familiarize themselves with information that is pertinent to the construction of a diagnosis, as in mentioning symptoms like the patient is tired, urinates more often, and is thirsty.


Table 27.2 Think-aloud protocol transcript that includes verbal utterance and assigned labels by human raters for novice physician skills while diagnosing a patient disease using BioWorld


	#

	Verbal utterance

	Human rater label






	1

	She’s a teenage girl…exercises, um…she’s been found very tired…to the point that’s interfering with daily activities, oh, and she has to urinate more often, and she’s thirsty.

	Orientation and Task information




	2

	Okay, it would be hard to not to think of diabetes.

	Orientation and Domain knowledge




	3

	In addition, she feels nausea, and has blurred vision. And she’s lost weight. Um, oh, and she’s in the emergency room. She’s not just consulting.

	Orientation and Task information




	4

	I mean, it’s not evidence, but it’s something I would always keep in mind that she’s a teenage girl and she’s athletic, so I’m just going to [?] this [?]

	Planning and Task information




	5

	“um, [?] so she has extreme fatigue, um, which interferes with daily activities, um, urinate more frequently for sure. Excessive thirst Nausea…”

	Orientation and Task information






Think-aloud protocols may capture the different effects of TREs which can lead to better instructional scaffolds such as prompts to support learners in regulating certain aspects of their learning (Azevedo et al., 2010; Engelmann et al., 2021). Researchers can also ask participants for self-explanations after solving a problem. Self-explanations can be coded to reveal the complexity of mental models that individuals have for a particular task, revealing how they organize their knowledge (Chen et al., 2020). Utilizing verbal data along with other forms of data can confirm what the learner is doing, thinking, feeling, or expressing at a particular point in time.

Similarly, verbal protocols may capture discourse processes when individuals work in pairs, groups, or teams. Verbal interactions can be coded and analyzed to examine what types of discourse leads to learning or impasses. Computer-supported collaborative learning environments are used by researchers as a platform to understand the unique challenges faced by learners that attempt to co-regulate and co-construct knowledge through shared representations (Isohätälä et al., 2021). The discourse between teacher and learner can reveal when and if scaffolding the learner is leading to successful learner outcomes. TREs such as Ecojourney use virtual pedagogical agents to simulate interactions such as those observed between human tutors and tutees (Saleh et al., 2020). Examining these verbal protocols enables researchers to identify specific affordances or difficulties in attaining shared understanding of a task, negotiating goals, managing strategy use, and making adaptations (Chan, 2012). Such data can help both learners and instructors reflect on performance and participation.


Contextual Data

As we consider individual learning transitions that are influenced by cognitive, metacognitive, and affective processes there is a need to consider the social aspects of learning that influence collaboration in groups as well (Lajoie, 2020). There are different ways in which technology can support multi-users in collaborative learning situations: (1) tools that support group dialogue and perspective taking; (2) tools that visualize the group process so that learners can reflect on the group progress and decision making; (3) pedagogical agents that support individual learners in the group differently so they can learn to work together as a team; (4) tools that show group progress on required tasks; (5) tools that support the instructors by visualizing through social network analyses, who in the group is lagging behind, who might be too dominant, etc. (Huang et al., 2017). These contextual factors include instructional scaffolds in the learning environment, the learner, and their interactions.

As noted by Land (2000), TREs are complex open-ended environments that provide opportunities for meaningful learning, while at the same time requiring sophisticated levels of cognitive functioning. Thus, contextual factors should be reported and include allotted time on task, the availability and usage of tools or resources, description of activities performed by learners, content studied during learning, and if learning occurs on an individual, pair, or group basis. Although TREs such as those reviewed in this chapter enable learners to autonomously engage in a broad range of different activities, the environment themselves are constrained where one event occurs in the context of another. By understanding these conditions, researchers are better able to pinpoint the rationales and approaches to guide the design of instructional scaffolds in TREs (Engelmann et al., 2021; Sonnenberg & Bannert, 2015).


Behavioral Data

All TREs capture rich data of students’ behavior during learning (Greller & Drachsler, 2012). Computers have the distinct capacity to distill actionable insights from ambient data that can lead to decisions that enable both learners and instructors to engage in information processing that would otherwise be out of their reach. Ambient data refer to log records of learner interactions in the learning environment. The advantage of ambient data is that learners are simply acting as they normally do as they assimilate information during learning and task performance (Winne et al., 2019). As researchers we examine whether meaning can be attached to these events – if a button is clicked, what can we infer about the learner given the goals of instruction (Winne, 2017). Trace data are an excellent source of data for understanding SRL that go beyond self-report measures (Azevedo & Taub, 2020). Table 27.3 provides an example of ambient data logged by novice physicians while solving patient cases in BioWorld, and how such data complement those obtained from think-aloud protocols during task performance. Verbal data may be incomplete if there is a deviation from instructions or if there are poor quality recordings. Thus, behavioral data provide a complementary channel of information for researchers to gain insights into learners’ efforts to orient themselves to the problem space. For instance, learners switch from one screen area to another in BioWorld, either to highlight pertinent information from the patient chart (e.g., temperature is 37.9) or history (e.g., urinate more frequently; feeling excessively thirsty), supporting the interpretation of SRL.


Table 27.3 Log trace user interaction events that include structured text for user actions and events observed while novice physicians diagnose a patient disease using BioWorld


	#

	Log interaction

	System-assigned label






	1

	History; 11/6/2014 15:32; history – history screen switch

	Switch area




	2

	Chart; 11/6/2014 15:32; 99 Temperature: 37.9

	Add evidence




	3

	History; 11/6/2014 15:33; chart – history screen switch

	Switch area




	4

	History; 11/6/2014 15:33; 1 urinate more frequently

	Add evidence




	5

	History; 11/6/2014 15:33; 1 feeling excessively thirsty

	Add evidence






The variety of data collected can provide new insights into the temporal nature of learning, however, it does provide challenges. Importantly, researchers need to decide how to converge multiple sources of data in a manner that provides appropriate time stamps on what is occurring over time so that contextual information can be used to interpret the learning situation (Wiedbusch et al., 2021). There are more questions than answers when using multi-modal data but the opportunities are rich. For example, multi-modal measures can determine when and where an impasse occurs and can establish if the impasse is detrimental to final learning outcomes. Further, multi-modal measures can indicate if emotions are stable over the learning situation or if they vary. Additionally, emotions expressed prior to a learning situation might influence emotions during learning and emotions experienced after learning might affect future learning. Positive and negative emotions may influence different phases of SRL. Furthermore, deactivating and activating emotions may influence learning outcomes differently. One can also explore if self-reported motivations correlate with emotions experienced during and after learning or feedback. Data convergence can be assisted by technology with video and screen recordings of learning to help determine the context of the learning experience. Aligning facial expressions with screen captures and log file interactions along with electrodermal signals takes time but can provide details about learning that were not possible with single sources of data.


Data Mining and Analytics

Recently, there has been an increasing interest in computational modeling approaches to gain novel insights into process data (Dutt et al., 2017; Slater et al., 2017). Educational data mining and learning analytics have emerged given the need to develop methods for exploring the unique properties of data gathered in open-ended learning environments that afford autonomy, and using those methods to better understand student behaviors and their impacts toward learning (Baker & Yacef, 2009). These methodological issues have grown in importance in light of recent theoretical discussions about learning, and the importance for the field to uncover novel and potentially useful information from the large amounts of complex data that are generated from multi-modal assessments (Azevedo & Gašević, 2019; Järvelä et al., 2019). With growing research interest in the applications of learning analytics and educational data mining to inform the design of technology-rich learning environments, and the proliferation of software and methods, it is critical to prepare educational researchers to adopt data mining and analytics. Both of these fields have emerged from the analysis of log trace data of student interactions. Learning analytic researchers typically focus on distilling information for a broader range of stakeholders, in contrast to educational mining where analyses are often grounded within specific learning environments as a means to automate instructional decision making given models for student behaviors (Siemens & Baker, 2012). Technologies that automate adaptation of instruction without direct intervention from instructors rely in part on data-driven models to analyze interactions and inform decision making (Azevedo & Gašević, 2019; Desmarais & Baker, 2012).

Scaffolding and interpreting student behavior is challenging in the context of open-ended TREs where learners are autonomous in setting goals and formulating plans, choosing informational sources, and deploying different strategies to assimilate information. Baker and Yacef (2009) draw a distinction between data mining tasks that involve different techniques such as prediction, clustering, relationship mining, distillation of data for human judgment, and discovery with models. An alternative taxonomy, proposed by Romero and Ventura (2020), described specific categories based on education tasks, including analysis and visualization of data, providing feedback to support instructors, recommendations for students, predicting student performance, student modeling, detecting undesirable student behaviors, grouping students, social network analysis, developing concept maps, constructing courseware, as well as planning and scheduling. To better understand the contextual factors that influence learning with technology, and how contingent processes influence one another, we focus specifically on a subset of techniques that include prediction, structure discovery, and relationship mining. These techniques can predict learner performance, identify group patterns and profiles, and ultimately lead to better assessment of the learner and better scaffolding (Lajoie & Poitras, 2017).

Prediction Model

In prediction, the objective is to build a model that from some combination of other pieces of information can infer a single aspect of the data. There are two basic approaches currently adopted in research into TREs. One approach is classification that uses decision tree, logistic regression, or bayesian modeling approaches where the predicted variable is either a binary or nominal variable. The other approach uses regression, and linear regression models to predict a continuous variable. As an example, machine learning algorithms are currently used to assess skill acquisition in the context of TREs such as virtual reality surgical simulators, as in assessing surgical expertise level. One of the most significant challenges is to distill a set of features from the log data that provide insights concerning surgical performance on specific tasks which may serve as the basis for trainee feedback (Winkler-Schwartz et al., 2019). Using a linear support vector machine algorithm different categories of surgeon movements, such as mean acceleration of instrument, rate of bleeding of a simulated patient, have been found to be predictive of novice and skilled participants (Mirchi et al., 2020).


Structure Discovery

Structure discovery algorithms are used to try to find and structure the data without any ground truth or a priori understanding of what should be found. The aim of clustering is to find data points that have similar properties, segmenting the dataset into a set of groups that are distinct from each other. Bouchet et al. (2013) relied on a clustering algorithm called Expectation-Maximization to extract clusters that are indicative of profiles of students according to 12 distinct attributes including performance, note-taking, and number of sub-goals attempted. The quality of partitions is determined using the log-likelihood averaged over 10-fold cross-validation when applying the algorithm and incrementing the number of clusters, whereby cluster formation is optimized by randomizing different initial seeds. Clusters were subsequently validated and analyzed using multivariate statistics to determine whether there are statistically significant differences. Learner profiles can then be further interpreted in terms of contextual differences such as prompt availability and use during learning. Kardan and Conati (2011) rely on clustering and class association rule mining to identify relevant student behaviors for the purposes of classification. In a similar manner, k-means algorithm is applied while optimizing for initial seeds using a genetic algorithm to adjust centroid position and reduce inter-cluster error after each iteration. Latent class analysis, clustering methods, and latent profile analysis followed by logistic regression analyses revealed that students’ clinical diagnosis ability was positively correlated with advanced SRL behaviors, high confidence and cognitive strategy use, critical attention to experts’ feedback, and their positive emotional responses to feedback in BioWorld (Jang et al., 2017).


Relationship Mining

The goal in relationship mining is to identify pertinent relationships in a dataset between a set of learner variables. Different methods have been proposed to mine relationships between variables, including association rule mining, sequential pattern mining, subgroup discovery, and process mining. Student behaviors are complex and dynamic, and relationships among variables may change with different states of the system (Chang et al., 2017). As an example, Kinnebrew et al. (2013) use a combination of sequence mining techniques to identify differentially frequent patterns between groups of students, including different experimental conditions and prior knowledge levels. Log transactions are analyzed to extract a set of predetermined actions within sequences, label actions based on their relevance or content of recent actions, and collapse single repeated actions. Whereas sequential pattern mining is used to determine the most frequent action patterns across a set of action sequences, episode mining metrics are used to discover the most frequently used action patterns within a sequence. The resulting frequent action sequences can then be compared across groups to determine the most discriminating patterns that are indicative of effective and ineffective learning behaviors.

Poitras et al. (2016) used subgroup discovery to discover the most relevant relations between learner behaviors for ordering lab tests and the likelihood of incorrectly solving patient cases in BioWorld. The set of rules obtained from the analysis can later be implemented in the system to individualize instruction and intervene when students deviate from the path to solving the problem. Sonnenberg and Bannert (2016) relied on process mining to model sequences of types of verbalizations as measured by the analysis of concurrent think-aloud protocols. Process models enable not only the discovery of different paths of events, but also represent the timing of such events explicitly within the model which can later be applied to new data for the purposes of validating model predictions.




Expanding the Metaphors for Technology-Rich Learning Environments

Technology advances the way we assess and respond to individuals with adaptive feedback in the context of learning. However, more attention is needed to capture the interplay of both cognition and emotional variables, so that TREs can adapt as these variables change temporally (Shute et al., 2016). For example, when learner emotions reveal that they are disengaged from learning, different types of scaffolding may help re-engage them. Identifying multicomponential profiles can lead to better opportunities for learning (Shute et al., 2016).

As theories of learning have expanded so have the metaphors for guiding TREs (Lajoie & Poitras, 2017). The computers as cognitive tools metaphor has served the community well in the past, describing how technology can support learning by helping learners accomplish cognitive tasks by serving as intellectual partners (Jonassen & Reeves, 1996; Lajoie, 2000; Salomon et al., 1991) and through the sharing of information. Sharing, in this context, means that the computer can assist the learner in some way in solving problems. For example, computers as cognitive tools can be simulations, games, or intelligent adaptive systems that are created to help learners generate and test hypotheses in the context of complex problem solving which ultimately helps them construct new knowledge and practice the application of knowledge in the context of meaningful activities. BioWorld and Ecojourney were excellent examples of how technology supports hypothesis development.

TREs are also designed with metacognitive tools as we saw support for evidence collection and reflection in both these environments. Specific examples of TREs to support SRL were described in the MetaTutor environment where scaffolding of SRL processes was explicit. MetaTutor, is designed to detect, model, trace, and foster students’ self-regulatory processes as students learn science topics (Azevedo et al., 2022). Still, as learning theories are embracing the influence of affect on learning the computers as cognitive tools theme must be expanded beyond cognitive and metacognitive to include insights for supporting the affective dimensions of learning in solo and in group learning contexts (Lajoie & Poitras, 2017; Lajoie et al., 2020).

Through methodological and analytical advances, new approaches are being used to address the multicomponential nature of learning using technology. These advances showcase the predictive value of data mining, the nuanced assessments of latent profiles underlying learning in specific contexts, and are presenting new avenues for looking at the types of emotions that influence learning before, during, and after a learning task. These new methods are presenting opportunities for overcoming learning impasses and emotional obstacles that may interfere with motivational goals for learning new materials.

We conclude our chapter with a few key research questions that need to be addressed in the next decade that can lead to the development of TREs that will build on the intersection between theory and methodology to build better scaffolds to help learners reach their potential.


	As tools for detecting multicomponential learner profiles become more reliable with computer vision techniques and stronger machine learning analytics how will we decide on the nature of scaffolding and where we should place such assistance? For example, if anger is detected after individuals receive feedback how should the technology adapt? If anger is due to a performance goal orientation motivational attribution pattern do we change the TRE design so that it does not encourage comparison with other performers to decrease the competitive nature of the learning episode? Or, do we provide an emotion regulation strategy to help the learner reappraise the feedback? Or, do we change the scaffolding of cognitive skills so they do not reach such impasses? Or, all of the above?


	How do we support emotional regulation in the context of TREs both for students working independently and in groups? Scaffolding remains central but what will it look like? Will the scaffolding use visualizations to help learners realize and become aware of the emotions in specific learning situations so that they can regulate them accordingly? Should machine learning algorithms automatically detect engagement and stop the learner during problem solving to reassess their emotional states?


	How will social–emotional patterns in groups using TREs be modeled and used to enhance both the learning and the emotional wellness of groups?


	How will cultural differences in emotional expressiveness be modeled in different learning situations and consequently how will technology adapt to such differences? How do we use TREs to examine issues of diversity and discrimination? (Chen, 2024). Some advances have been made in this area but much more needs to be done. For example, the queer history app was created to examine if individuals’ empathy can be enhanced by their interaction with the app (Harley et al., 2020).




In closing, we see the potential for TREs to take a larger role in educational practice as our ability to model and assess individual differences expands. As always, we have more questions than answers and look forward to the next decade of research in this area as theories of learning expand along with advances in adaptive technologies, data mining, and learning analytics.
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Introduction

The rapid technological development during the past three decades has produced an unprecedented proliferation of online forms of communication. Technological development has penetrated K-12 educational settings changing how youth communicate, learn, and entertain themselves. Research from the Pew Research Center (2018) shows that 88% of U.S. teens have access to a computer at home and 95% have access to a smartphone. Also, 45% of U.S. teens in the same survey said they use the internet almost daily, either on a computer or a smartphone, while 44% said they use the internet several times a day (Pew Research Center, 2018). The survey also revealed high use of social media among U.S. teens, where 85% use YouTube, 72% use Instagram, 69% use Snapchat, and 51% use Facebook.

Undeniably, the internet has become an essential part of life, creating new challenges for educators, parents, and students. The almost constant access to technology among youth has made cyberbullying a worldwide phenomenon (Kaluarachchi et al., 2020). Cyberbullying involves individuals who are targeted by their peers via digital technologies. Cyberbullying often interferes with educational access and academic achievement (Polanin & Vera, 2013), and because it involves a power imbalance and targets vulnerable populations, it is considered a social justice issue (Kowalski et al., 2014). The serious nature of cyberbullying requires a close examination, which is an important step toward violence prevention and the promotion of social justice (Kowalski et al., 2014). In this chapter, we define and conceptualize cyberbullying, its prevalence, and the latest research on correlates and predictors of cyberbullying involvement using a social–ecological framework. In addition, we document the adverse psychosocial outcomes of cyberbullying, including internalizing and externalizing behaviors and the impact on academic performance. We then include a review of prevention programs aimed at reducing cyberbullying in K-12 settings and discuss cyberbullying as a social justice issue and evaluate cyberbullying in the educational context. We finally conclude with implications for research and practice.

How Is Cyberbullying Defined and Conceptualized?

A wide range of cyberbullying definitions exists because cyberbullying may manifest in different types of online media. Cyberbullying could be defined simply by dividing the word into its two components, the word “cyber” and the word “bullying” (Langos, 2012). The word “cyber” in its traditional meaning can be described as “generated by technology” and the word “bullying,” in general, could be defined as being “an aggressive, intentional act or behaviour that is carried out by a group or an individual repeatedly and over time against a victim who cannot easily defend him or herself” (Smith et al., 2008, p. 376). In this definition, traditional elements of bullying (e.g., intention to cause harm, repetition, and power differential) are simply transposed to a technological platform. Cyberbullying can be defined then as bullying that occurs through social media, text messaging, email, websites, mobile apps, chatrooms, online gaming sites, or any other electronic platform.

However, this definition poses challenges for researchers. For example, due to the indirect nature of cyberbullying, it is often difficult to assess the intentionality to cause harm or even awareness of the harm caused due to cyberbullying (Menesini & Nocentini, 2009). Additionally, Menesini and Nocentini (2009) argue that, even if cyberbullying occurs only once, it can be shared or viewed by others indefinitely, contributing to repetition. Furthermore, it becomes challenging to determine the imbalance of power in a cyber context due to the indirect nature of the attack and the lack of face-to-face contact between the perpetrator of cyberbullying and the victim (Menesini & Nocentini, 2009). In the cyber context, an imbalance of power could be defined as the aggressor having more technological skills than the victim, but it could also be due to the victim feeling out of control and unable to stop cyberbullying by themselves (Langos, 2012). Others have also argued that transferring characteristics from real-life bullying to a cyber context may be too simplistic and that some characteristics may need to be reconceptualized (Peter & Peterman, 2018; Smith et al., 2013).

In a systematic literature review of cyberbullying definitions between 2012 and 2017, Peter and Petermann (2018) synthesized 24 definitions of cyberbullying into five defining attributes. Of the 24 definitions cited in the study, the most important characteristics include: (1) the use of information and communication technologies as a defining attribute of cyberbullying (as mentioned in 17 studies); (2) cyberbullying behavior being directed toward a specific victim (as indicated in 15 studies); (3) intent as an attribute (as included in 15 studies); (4) the element of harm to the victim (as shown in 17 studies); and (5) the element of repetition (as reported in 10 studies) (Peter & Peterman, 2018). It is important to note that these five definitional elements are among 15 different attributes found across all definitions examined by the authors. However, these align with other researchers who have attempted to arrive at an empirical definition of cyberbullying using synthesis or review methods (Langos, 2012). Peter and Petermann (2018) also cited the elements of anonymity, constant availability, and a broader audience as characteristic attributes of a cyberbullying context that can help distinguish it from face-to-face bullying.

Additionally, some researchers have turned to adolescents themselves to gain insights into how to conceptualize cyberbullying using a qualitative methodology (Jacobs et al., 2015). In a systematic review and meta-ethnographic synthesis, Dennehy et al. (2020) examined 13 qualitative studies from 12 countries to identify distinctive conceptualizations of cyberbullying from young people’s perspectives. The findings show that youth across all studies could identify distinct elements of cyberbullying such as intent, repetition, accessibility, anonymity, and barriers to disclosure (Dennehy et al., 2020). The synthesis found that although youth acknowledged intent as an essential characteristic of cyberbullying, they placed more concern on the impact of cyberbullying on the victim and perceived public cyberbullying as more harmful than cyberbullying hidden from others (Dennehy et al., 2020). Notably, youth also perceived anonymity and the technological skills of perpetrators to evade responsibility as barriers to seeking help from parents and educators due to their inability to prove the incident or identify their attacker (Dennehy et al., 2020). Similarly, a qualitative study (n = 143; 8–16 years) by Leduc et al. (2022) found that the conceptual understanding of cyberbullying differed between adolescents and children but included common elements such as repetition, publicity, anonymity, intent, and power imbalance.

Last, researchers have attempted to categorize distinct types of cyberbullying according to the action performed. For example, Willard (2007) listed eight forms of cyberbullying:


	flaming: angry and vulgar online exchanges;


	harassment: repeated sending of nasty and insulting messages to the victim;


	denigration: spreading of rumors and gossiping about a person online to damage his/her reputation or friendship;


	impersonation: to cause someone to get into trouble or to damage someone’s reputation by pretending to be that person and sending material on that person’s behalf;


	outing: sharing secrets or humiliating information of another person on the internet;


	trickery: to convince someone to share humiliating information, then making the information available online;


	exclusion: to intentionally exclude someone from an online group to cause hurt to the person; and


	cyberstalking: to repeatedly harass someone such that the person feels threatened or afraid.





The Prevalence of Cyberbullying

The prevalence of cyberbullying varies by research studies. In Barboza’s (2015) study, 11.6% of youth experienced simultaneous verbal, relational, and cyberbullying victimization, and about 3.1% were in a “highly victimized” class that included all forms of bullying andcyberbullying behaviors. In another latent class analysis (LCA) study examining different types of bullying perpetration that included cyberbullying perpetration among Latinx students (n = 2,929), Jones et al. (2019) found a class composed of high perpetrators across all modalities with about 4.5% of all students and a class mainly involved in cyberbullying perpetration with 7.3% of all students. Last, Leemis et al. (2019) also found support for shared risk and protective factors in an LCA using a sample of racially diverse middle and high school students (n=3,549) across perpetrators involved in bullying and cyberbullying. These findings provide support for studying cyberbullying and other modalities of bullying involvement simultaneously and creating programs that target underlying risk and protective factors that could benefit students experiencing multiple forms of aggression (Leemis et al., 2019). However, there are also important differences between face-to-face bullying and cyberbullying.

Researchers have identified elements of cyberbullying that make it unique and often more pernicious than face-to-face bullying. For example, due to the pervasiveness of online technologies, victims may find it difficult to get away or put a stop to cyberbullying (Slonje & Smith, 2008). While experiencing face-to-face bullying in school, the victim could simply go home and not have to face their bully until the next day. However, when a victim is experiencing cyberbullying, they could continue to receive text messages, emails, or online harassment through social media virtually anywhere at any time of the day (Slonje & Smith, 2008). Another distinction is the potentially wider audience to which the victim is exposed in cases of cyberbullying, whereas, in face-to-face bullying, a smaller group of people could witness a bullying event. The convenience of technology makes it extremely easy to share an embarrassing picture or video thousands of times, expanding the audience involved and making it difficult to delete or remove content that has been shared multiple times over the internet. Another distinction between cyberbullying and face-to-face bullying is the distance and invisibility between the perpetrator and the victim (Slonje & Smith, 2008). Cyberbullying perpetrators do not need to reveal their identity and can hide behind a screen without ever interacting face-to-face with the victim.



Correlates and Predictors of Cyberbullying

Although prevalence rates of cyberbullying perpetration and victimization vary by country, cyberbullying is a global problem, which prompted researchers to investigate factors underlying children and adolescents’ participation in cyberbullying. Over the past couple of decades, correlates and predictors of bullying perpetration and victimization have been investigated extensively in the research literature, especially with a focus on the social–ecological contexts (Hong & Espelage, 2012; Merrin et al., 2018; Rhee et al., 2017). According to the social–ecological framework, adolescents’ involvement in bullying is complex and is influenced (or inhibited) by contexts in which adolescents are embedded: individual, family, peer group, and community (school community). More specifically, the framework aims to understand how individual characteristics of children and adolescents might interact with social and environmental contexts or systems to foster or inhibit perpetration or victimization (Espelage, 2014, 2016). This framework acknowledges that similar to face-to-face bullying, understanding cyberbullying requires targeting the ecological, cognitive, and psychosocial risk and protective factors at the individual, family, peer group, online, and community levels (Cross et al., 2015).

Individual Context

Adolescents at-risk for cyberbullying are likely to have certain biological and social–demographic characteristics, such as sex, race/ethnicity, grade in school, and family socioeconomic status. An abundant amount of research found that biological sex plays a significant role in bullying and cyberbullying. During adolescence, males and females tend to interact with their peers differently (Rose & Rudolph, 2006), and research has attempted to determine which sex is more frequently involved in cyberbullying (Navarro, 2016). However, extant research findings have largely been inconsistent, although a large body of research has consistently documented that males have a greater tendency to perpetrate cyberbullying than females (Erdur-Baker, 2010; Lapidot-Lefler & Dolev-Cohen, 2015; Sun et al., 2016). Erdur-Baker’s (2010) findings also indicated that, relative to females, males had higher odds of both face-to-face and cyberbullying perpetration and victimization. According to Lapidot-Lefler and Dolev-Cohen (2015), males bully others more often than females in cyberspace. Sun et al.’s (2016) meta-analytic study reported that males are more likely than their female counterparts to participate in cyberbullying as perpetrators and victims. Contrary to these studies, however, Connell et al.’s (2014) findings suggest that females more frequently participated in cyberbullying than males. In addition, a recent review of the sex difference in children’s cyberbullying reported that females are more likely to be victims of cyberbullying and males are more likely to be victims of bullying in general (Smith et al., 2019a).

Less commonly explored is the role of racial and ethnic identity in adolescents’ involvement in cyberbullying, although studies, for the most part, have treated race and ethnicity as covariates. Interestingly, Edwards et al. (2016) argued that, because the use of social media is a defining characteristic of cyberbullying, an investigation of racial and ethnic differences in cyberbullying needs to consider the differences in the digital lives of racial and ethnic minority adolescents. According to a survey conducted by the Pew Research Center, 34% of African American adolescents and 32% of Hispanic adolescents (ages 13–17) are online frequently compared to only 19% of White adolescents (Lenhart et al., 2015). However, as reported by the Bureau of Justice Statistics, a higher percentage of White students (ages 12–18; 17%) reported being cyberbullied, compared to African American (11%), Hispanic (12%), and Asian students (10%) in the 2017–2018 academic year (Wang et al., 2020). White students may be more likely than racial and ethnic minority students to report the incidence of cyberbullying when they are victimized. Sawyer et al. (2008) found that African American and Asian students were less likely to report being a victim of bullying based on the definition provided in the study survey.

The risk of cyberbullying also varies by grade level. Like face-to-face bullying, cyberbullying typically increases and peaks during the middle school years and throughout the transition to high school and decreases thereafter (Wade & Beran, 2011), although some studies observed a greater frequency of cyberbullying among pre-adolescents (elementary school-aged children; Tanrikulu & Campbell, 2015). A recent report from the Bureau of Justice Statistics showed that 20.2% of public-school students (ages 12–18) in the 2017–2018 academic year had reported being cyberbullied, of which 4.5% were in elementary school, 33.1% were in middle school, and 30.2% were in high school (Musu et al., 2019). Studies on poverty and cyberbullying are rare, although the extant literature on bullying, in general, demonstrated that bullying tends to be higher in adolescents living in poverty (Chaux et al., 2009). Also, a study by Soares et al. (2015), which included 26 high-income countries, also reported a negative correlation between countries of higher socioeconomic status and cyberbullying victimization. Nevertheless, the association between poverty status and cyberbullying is complex, and researchers need to consider social inequality within the context and how that may reinforce bullying and cyberbullying of children.


Family Context

Recognizing the importance of the family context to explain adolescent behavioral problems, including violence among peers, research on family-level factors, such as parenting practices and family relationships, and their relevance to cyberbullying has emerged over the years. Research by Ybarra and Mitchell (2004), one of the earliest studies to consider family-level factors in adolescent cyberbullying, reported that a low level of parental monitoring, a lack of emotional connectedness, and harsh discipline were positively associated with cyberbullying perpetration. Other family-level predictors are highly correlated with cyberbullying perpetration include an authoritarian parenting style, permissive parenting, inconsistent and ineffective discipline, a lack of parental affection and support, a lack of communication between parents and adolescents, family conflict, and violence in the home (Buelga et al., 2016; Chen et al., 2018; Hinduja & Patchin, 2013; Larranaga et al., 2016; Navarro et al., 2013; Romero-Abrio et al., 2019; Wade & Beran, 2011). Like face-to-face bullying, the research literature on cyberbullying also suggests that positive family climate, family support, and parent–child communication are protective buffers against cyberbullying perpetration and cyber victimization (Buelga et al., 2016; Buelga et al., 2017; Cross et al., 2015; Hellfeldt et al., 2020).

Another family-level protective factor that has been investigated in a limited number of studies on adolescent cyberbullying is parental mediation, which refers to the activities of parents to protect their children from exposure to online problems, including cyberbullying (DeHue et al., 2008). Although many parents are unaware of their adolescents’ involvement in bullying or cyberbullying (DeHue et al., 2008), evidence suggests that children whose parents monitor their online activities were less at risk of being involved in online dangers, such as having conversations with strangers and seeking sexually explicit sites (Rosen et al., 2008). Mesch’s (2009) study found that a few types of parental mediation techniques were protective for teenagers ages 12–17, although most were not. However, the findings indicate the need for parental involvement to reduce risks of problematic internet use, including cyberbullying. Further, parental mediation includes active mediation, which involves open discussion and teaching children to use the internet safely, and restrictive mediation, which includes restricting time spent on the internet (Ang, 2015). There appears to be empirical support for active parental mediation, which reportedly reduces the likelihood of cyberbullying victimization among children and adolescents (Khurana et al., 2015).


Peer-Group Context

Adolescence is a developmental period in which teenagers spend a great amount of time socializing together, and peer context is significant in their online and offline social lives. Bullying and cyberbullying typically occur in front of an audience of peers (Beran & Li, 2007), and adolescents are likely to rely on peer norms regarding cyberbullying behavior, especially when they have limited knowledge about appropriate behavior in social media (Piccoli et al., 2020). As Social Norm Theory postulates, adolescents’ involvement in cyberbullying is highly influenced by their beliefs about the social norms held by the peer group (Cross et al., 2015). Adolescents involved in risky online behavior perceive that their friends and peers approve of and engage in such behaviors (Sasson & Mesch, 2014). Because peers exert tremendous influence on adolescents’ behavior, it is not surprising that research has found that peer pressure was positively associated with adolescents’ cyberbullying behavior. For instance, Shim and Shin’s (2016) study, which included a middle school and high school sample in South Korea, reported a positive correlation between peer-group pressure and mobile instant messenger bullying behavior. Also, given the significance of peer influence, many studies found a positive association between a low level of peer support and cyberbullying victimization (Fernandez et al., 2015) and a positive association between face-to-face bullying in peer groups and cyberbullying (Romera et al., 2016). The overlap between face-to-face bullying (perpetration and victimization) and cyberbullying (perpetration and victimization) has also been documented in the research literature (Beran & Li, 2007; Hinduja & Patchin, 2014; Olweus & Limber, 2017; Romera et al., 2016; Vazsonyi et al., 2012; Waasdorp & Bradshaw, 2015). In addition, Festl et al. (2013) compared various forms of peer influence on cyberbullying behavior among German high school students and found that the number of cyberbullying perpetrators within a school classroom can also play a significant role in predicting the likelihood of cyberbullying.

Protective factors within the peer context have also been identified, which include, for example, peer attachment. Peer attachment is shown to be correlated with less involvement in bullying and cyberbullying activities (Burton et al., 2013). Considering the importance of peers in adolescents’ socialization, a limited number of empirical studies have also considered peer-led intervention against bullying and cyberbullying (Menesini et al., 2012; Palladino et al., 2012).


School Context

Cyberbullying occurs most frequently in the home; however, it is also important to consider the school context, as adolescents spend a significant amount of time in school, and their socialization occurs mostly in the classroom and school environments (Blyth et al., 1982). The school context is also considered highly relevant for cyberbullying prevention and intervention efforts (Wolfer et al., 2014). As posited by Slonje and Smith (2008), although cyberbullying occurs outside the school, it involves school- and classroom-based relationships. Moreover, a large part of cyberbullying occurs among adolescents in the same classrooms or school areas (Smith et al., 2008). Adolescents involved in cyberbullying are often well acquainted with each other in school (Hinduja & Patchin, 2008), and some scholars have examined school-level factors related to cyberbullying. One recent study’s findings suggest that school-related strains (low academic performance, low social integration, perceived violence in school, negative teacher–school relationships, being a victim of stereotypical bullying, perceived fairness of teachers, level of social control) predicted both face-to-face bullying and cyberbullying perpetration (Bergmann, 2019). A study by Festl et al. (2015), which included 4,282 German high school students, also reported that, although the attributes of the school class contributed to the risk of cyberbullying involvement to a small extent, pro-cyberbullying norms in the class significantly increased the risk of cyberbullying victimization and perpetration. On the other hand, a recent study by Fisher (2018), which examined the relations among face-to-face bullying victimization, cyberbullying victimization, and school climate in a sample of 214 fourth- and fifth-grade students, found that cyberbullying victimization was less predictive of students’ school perceptions than face-to-face bullying victimization.



Adverse Psychosocial Outcomes of Cyberbullying

Adverse psychosocial outcomes associated with cyberbullying perpetration and victimization range from internalizing symptoms, such as depression, anxiety, low self-esteem, and suicidal thoughts to problematic behaviors, most notably, substance use and delinquency. An array of behavioral, psychological, social, and health outcomes of cyberbullying experiences documented in the research literature have elicited a major public health concern.

Internalizing Behavioral Symptoms

The effects of cyberbullying have been explored primarily in the areas of adolescents’ mental health problems, particularly internalizing behavior symptoms (Nixon, 2014). Research evidence supports that experiences in cyberbullying contribute to the development of depressive symptoms (Chu et al., 2018), social anxiety (Chu et al., 2018), low self-esteem (Cenat et al., 2014; Patchin & Hinduja, 2010), and suicidal thoughts and ideations (Hay & Meldrum, 2010; Hinduja & Patchin, 2010; Schneider et al., 2012; van Geel et al., 2014). A meta-analytic study by van Geel et al. (2014) revealed that, although there was a strong association between peer victimization and suicidal ideation in general, cyberbullying was more strongly and positively related to suicidal ideation than face-to-face bullying. Cyberbullying may have more devastating outcomes than face-to-face bullying because of its ability to reach a wider audience through mass distribution and the anonymity that social media might provide (Goebert et al., 2011). Further, a recent literature review by Giumetti and Kowalski (2022) found that cyberbullying victimization via social media was associated with increased psychological distress (Albdour et al., 2019), decreased life satisfaction (Viner et al., 2019), and increased depression, anxiety, and suicidal ideation and attempts (Cao et al., 2019; Sampasa-Kanyinga & Hamilton, 2015).


Externalizing Behavioral Symptoms

Victims and perpetrators of cyberbullying are at a heightened risk of developing internalizing behavioral symptoms and externalizing symptoms such as aggressive tendencies, substance use, and risky sexual behavior (Fisher et al., 2016; Kowalski et al., 2014). As shown in one meta-analytic review of research by Kowalski et al. (2014), empirical findings indicated that victims of cyberbullying showed an increased risk of conduct disorders, alcohol and drug use, hyperactivity, and decreased prosocial behaviors. An accumulated body of literature also found that, similar to victims of face-to-face bullying, victims of cyberbullying have increased odds of alcohol and drug use (Cenat et al., 2018; Goebert et al., 2011; Kritsotakis et al., 2017; Lee et al., 2018; Yoon et al., 2019). One study finding from a longitudinal cohort of students showed that, relative to non-involvement, all cyberbullying roles (including witnessing only) predicted increased use of the most substance and polysubstance use (Yoon et al., 2019). In addition to alcohol and drug use, other studies documented a significant association between involvement in cyberbullying perpetration and victimization conduct problems (Van Geel & Vedder, 2020), disruptive behavior (Jung et al., 2014), and sexual risk-taking activities (Kritsotakis et al., 2017). Also, adolescents who are involved in cyberbullying, particularly victims, might resort to unhealthy behaviors, such as consuming alcohol, using tobacco, or taking drugs to cope with exposure to cyberbullying.


Diminished Academic Performance

Considering that the schools are largely focused on academic achievement, it is not surprising that face-to-face bully perpetrators, victims, and bully/victims are negatively impacted when it comes to academic achievement, including lower grades, lower test scores, and overall declines in school performance (Glew et al., 2005; Juvonen et al., 2011; Strom et al., 2013). Concerning cyberbullying and school performance, given that cyberbullying frequently occurs outside the school, the relationship may be less clear. However, according to Steiner and Rasberry (2015), face-to-face bullying and cyberbullying victims were frequently absent from school. The study also found that male victims of cyberbullying were 3.58 times more likely to be frequently absent, which increased to 6.68 times if they were victims of both face-to-face bullying and cyberbullying. Similarly, other studies report a negative effect of cyberbullying experiences on students’ academic functioning (Kowalski & Limber, 2013; Yousef et al., 2015). Similar to victims of face-to-face bullying, victims of cyberbullying experience depression, anxiety, and emotional stress, making it difficult to concentrate on their studies, resulting in lower academic achievement (Juliana, 2010). Also, because teachers are perceived as ill-equipped to provide help (Mark & Ratliffe, 2011), victims of cyberbullying are less likely to disclose cyberbullying and may suffer emotionally, likely resulting in poor school performance.



Components of Cyberbullying Programs and Evaluation

Similar to bullying prevention programs that target face-to-face bullying, programs designed to address cyberbullying often involve multiple components, including teacher training, student skill development, scripted curricula, and peer-led programs (Campbell & Bauman, 2018; Smith et al., 2019a). For instance, one study found that adolescents who participated in a peer-led model showed a significant reduction of maladaptive coping (e.g., avoidance), which decreased their risk of cyberbullying victimization (Palladino et al., 2012). Several cyberbullying prevention and intervention programs have targeted various levels of an adolescent’s social ecology. A recent meta-analysis by Polanin et al. (2022) examined 50 studies evaluating the efficacy of cyberbullying programs and found that, although programs utilized different components, overall, cyberbullying programs were effective in reducing cyberbullying victimization and perpetration. These findings are consistent with another meta-analysis from Ng et al. (2022), which showed that prevention programs were generally efficacious in reducing cyberbullying perpetration and victimization, although with small or very small effect sizes. Similar findings were also reported by Gaffney et al. (2019) who found that, on average, cyberbullying programs resulted in a 9–15% reduction in cyberbullying perpetration and a 14–15% reduction in victimization. However, it is unclear which components of these interventions are the most effective in reducing cyberbullying behaviors with most programs employing a combination of multiple components (Polanin et al., 2022).

Psychoeducational approaches have been utilized in prevention science for many decades. Psychoeducational can be broadly defined as evidence-based programs or interventions that focus on raising awareness, understanding, and using effective coping strategies to manage the targeted outcome (Lukens & McFarlane, 2004) and are centered on the argument that an increase in knowledge about a particular phenomenon represents the first step in bringing about behavior change. Concerning cyberbullying prevention, programs with a psychoeducational component focus on defining cyberbullying, raising awareness about where and why cyberbullying occurs, and highlighting the negative impact of cyberbullying involvement on perpetrators, victims, or bystanders. Cyber-safety knowledge is also a critical component of these psychoeducational approaches where students can minimize the risk of experiencing cyberbullying and when it does occur, can learn coping strategies to minimize its impact. The Viennese Social Competence (ViSC) program employs a psychoeducational component through the “train the trainer” model, where researchers train teachers to recognize cyberbullying cases, how to manage acute cases, and how to implement prevention strategies in the school (Gradinger et al., 2015). The Australian Cyber Friendly Schools program focuses on educating students, parents, and educators about the potential risks of being online and strategies to increase online safety (Cross et al., 2016). Students are motivated to reflect on their rights and responsibilities online and are presented with modules on the nature and prevalence of cyberbullying, managing online privacy, and legal issues associated with reporting (Cross et al., 2016).

Most psychoeducational prevention programs include classroom curricula that are most often facilitated by school practitioners (e.g., social workers and school psychologists) but also delivered by teachers and students, depending on the program. Social–emotional learning programs are an example of an approach that has been used to reduce bullying and cyberbullying and foster social–emotional competencies and promote a school climate that reduces the likelihood of bullying through skill-building (Espelage & Hong, 2017; Gibson et al., 2016; Smith & Low, 2013). Schoeps et al. (2018) evaluated the PREDEMA middle school program and found reductions in cyberbullying by improving social–emotional skills and the quality of students’ interpersonal relationships. Carter (2012) evaluated an eight-week curriculum where students completed weekly homework assignments focused on self-reflection on the specific skill being discussed in the classroom lessons, including friendship skills, perspective-taking, and conflict resolution. Findings showed that students in the intervention condition had lower cyberbullying victimization and higher self-protective behaviors online at a delayed posttest (Carter, 2012). Some programs extend reflections to include role-play exercises, video and in-vivo modeling of the desired skill, and vignette discussions to understand the perspective of the characters involved. Skills for Life (Fekkes et al., 2016) and Relationships to Grow (Guarini et al., 2019) are two examples where psychoeducation is accomplished through curricula that deliberately teach skills to prevent cyberbullying. NoTrap! is a peer-led program where trained peer leaders work with students to learn how to raise awareness of cyberbullying among their friends and to cope with peer conflicts that might escalate into cyberbullying (Palladino et al., 2016).

Prevention programs that target bullying and cyberbullying have leveraged technology to increase student engagement, and, in some cases, immerse them in skill-based instruction. Several studies have employed video technology to deliver prevention curricula, including the middle school Social–Emotional Learning program Second Step (Committee for Children, 2008). Second Step lessons are accompanied and supported by a media-rich digital versatile disc (DVD), including interviews with students and demonstrations of skills. Videos are used to reinforce skills acquisition and have reduced both bullying and cyberbullying in a large-scale, randomized clinical trial (Espelage et al., 2015). Ingram et al. (2019) leveraged virtual reality technology to deliver interactive prevention content to middle school students. The virtual reality scenarios were designed to provide an immersive experience that enabled students to decrease their sense of psychological distance from displayed scenarios and enhance the effectiveness of intervention messaging. Results of a small pilot study indicated that students in the intervention classroom showed increased empathy and reduced face-to-face bullying perpetration, but not cyberbullying perpetration (Ingram et al., 2019).

Other cyberbullying prevention programs employ online or web-based instruction to deliver content and create interactive experiences for students that extend beyond the classroom. WebQuest, an online curriculum evaluated among a seventh-grade student population in Taiwan, is composed of eight sessions of 45 minutes each (Lee et al., 2013). The program is delivered as a series of interactive “missions” that students must solve together in small teams regarding the dangers of cyberbullying. Additionally, the curriculum included access to resources for students to reference on their own as needed. The Italian program, Noncadiamointrappola (Let’s Not Fall into a Trap; Menesini et al., 2012) is a web-based instruction forum in which online educators posted discussion threads, answered questions, and moderated conversations with students (Menesini et al., 2012). Four online instructors alternated the control of the forum for two weeks each, which was supplemented by face-to-face instructions.

Although most programs are universal, others are more targeted to groups of youth. Cyberprogram 2.0 (Garaigordobil & Martínez-Valderrey, 2015), implemented in Spain, is a targeted anti-cyberbullying program aimed at increasing adolescents’ social–emotional skills by building interpersonal conflict resolution skills and self-esteem. The intervention consists of 19 one-hour sessions with groups of approximately 20 adolescents, using dynamic group strategies “to stimulate the performance of the activity and the debate,” such as role-playing, brainstorming, case study, and guided discussion through questions (p. 231). Another example is the Sensitivity Development Program against Cyberbullying (Tanrıkulu et al., 2015), implemented in Istanbul, specifically targets adolescents at risk of being exposed to cyberbullying behaviors. The treatment group of eight youths participated in five sessions, each containing psychologically based group activities to increase cyberbullying awareness, computer-based lectures to increase technical knowledge about cyberspace, and a discussion facilitated by a technology expert.


Cyberbullying as a Social Justice Issue

Understanding social justice requires an understanding of oppression, which is conceptualized as “a state of asymmetric power relations characterized by domination, subordination, and resistance, where the dominating person or groups exercise their power by restricting access to material resources and by implanting in the subordinated persons or groups fear or self-deprecating views about themselves” (Prilleltensky & Gonick, 1996, pp. 129–130). Oppression takes the form of violence or harassment, both online and face-to-face. Cyberbullying is regarded as a social justice issue because, like face-to-face bullying, cyberbullying involves a power imbalance (Elbedour et al., 2020; Kowalski et al., 2014). Cyberbullying can be perceived as a form of oppression that involves overt and deliberate actions against an individual (Gerwig-Parker et al., 2020). Bullying and cyberbullying are considered to be the exercise of perceived authority or superiority in an unjust manner and exist as an example of oppression (Polanin & Vera, 2013). Oppression tends to be aimed at youth with marginalized and vulnerable statuses, such as racial and ethnic minorities, LGBTQ+, etc. (Elbedour et al., 2020; Herrera et al., 2015). As indicated in several study findings, children of low family socioeconomic status (Davidson & Stein, 2014), children with developmental disorders and disabilities (Beckman et al., 2020; Kowalski & Toth, 2018), and children with sexual minority identities (Duarte et al., 2018) are significantly prone to risks of cyberbullying victimization. Moreover, anonymity provides a psychological power imbalance (Kowalski et al., 2014) and can reinforce continual oppression by an individual (or a group of individuals) against the target who is powerless to defend themselves (Elbedour et al., 2020). A denial of physical and psychological safety, which is at the heart of bullying and cyberbullying, is consistent with Bell’s (1997) characterization of injustice, in which an individual is denied full and equal participation in a society that exists to meet their needs (Polanin & Vera, 2013).


Cyberbullying and Educational Context

Teachers, school psychologists, and other school staff play an important role in combating cyberbullying victimization and perpetration at school. A potentially critical role of school teachers in preventing cyberbullying and promoting positive online behavior in adolescents has been considered in cyberbullying intervention efforts (Cassidy et al., 2012; Yang et al., 2013). However, like parents, teachers generally lack awareness of the social media commonly used by adolescents (Cassidy et al., 2012), which can contribute to inadequate supervision at school and an increase in adolescent cyberbullying perpetration and victimization (Popovic-Citic et al., 2011). Notwithstanding these barriers, cyberbullying research has shown that teachers’ perceptions and responses to cyberbullying behaviors can influence student outcomes (Macaulay et al., 2018). In a survey of 328 teachers from high, middle, and elementary schools in Israel, teachers reported cyberbullying as a significant problem in their schools and recommended immediate attention to school policies and higher awareness of cyberbullying among parents and school staff (Eden et al., 2013). Other qualitative studies among teachers report limited awareness and understanding of cyberbullying (Cassidy et al., 2012), a lack of knowledge of the characteristics of cyberbullying perpetration (Compton et al., 2014), and the need for further teacher training on efficacious preventive strategies (Barnes et al., 2012). These issues are compounded by the lack of specific school policies and guidelines to prevent cyberbullying in some schools. In a mixed-methods study of teachers in Northern Ireland and the Republic of Ireland, teachers reported uncertainty about the legal implications of addressing cyberbullying and highlighted the need for guidance and support from local schools rather than recommended prevention strategies (Purdy & Mc Guckin, 2015). Due to the covert nature of bullying and cyberbullying, these behaviors are often invisible to adults, which can contribute to the perception of policies that are tolerant of bullying and cyberbullying at school (Barnes et al., 2012). Teachers also report difficulty in addressing cyberbullying behaviors outside the school and the reluctance of students to disclose experiences of cyberbullying victimization (Betts & Spenser, 2015). These findings highlight the challenges in education and prevention research, which often rely on teachers as the frontline of prevention efforts (Macaulay et al., 2018).

Teachers’ knowledge and attitudes toward cyberbullying can impact how bullying and cyberbullying are addressed at school (Macaulay et al., 2018). In a systematic review of 20 articles about teacher attitudes and responses to cyberbullying, Macaulay et al. (2018) found wide variability in teachers’ confidence to recognize and manage cyberbullying which was predictive of their ability to address these behaviors at school. Eden et al. (2013) found that teacher gender, level of education, and the age of the students they taught were associated with their level of concern about cyberbullying. The study found that female teachers and those who taught younger students had a higher level of concern toward cyberbullying when compared to male teachers and those who taught older students. The level of concern was also higher among special education teachers compared to general education teachers (Eden et al., 2013). These findings are important for practice and prevention, given that students with disabilities in special education settings are at higher risk of cyberbullying victimization (Didden et al., 2009).

However, there remains confusion among teachers and other school staff regarding how to address cyberbullying at school and how their responses can differ when addressing perpetrators, victims, and victim-perpetrators (Macaulay et al., 2018). Research has shown that teachers are interested in professional development programs that can help them recognize and address cyberbullying at school (Barnes et al., 2012; Eden et al., 2013; Green et al., 2017). Professional development programs, especially those geared toward pre-service teachers (Li, 2009), can be used to raise teacher awareness, knowledge, and skills to address bullying and cyberbullying effectively (Macaulay et al., 2018). Teachers are also essential to implementing cyberbullying prevention programming, which can include both formal cyberbullying/digital literacy curricula and informal education through didactic activities incorporated into everyday lessons. Teachers can help reinforce a positive anti-bullying school climate and establish procedures encouraging disclosure from bystanders and victims (Macaulay et al., 2018). Engaging online bystanders in prosocial behaviors is an important strategy, given that uninvolved students can implicitly encourage perpetrators in digital spaces by providing an audience (Macaulay et al., 2018).

Other studies of cyberbullying in educational settings have highlighted the role of school psychologists and counselors in preventing cyberbullying at school (Diamanduros et al., 2008; Elbedour et al., 2020). School psychologists and counselors can address cyberbullying through several avenues, including raising awareness of cyberbullying among students, assessing prevalence and severity, developing policies, and supporting prevention programs through intervention and planning strategies (Diamanduros et al., 2008). School mental health professionals are also well positioned to recognize behavioral warning signs among victims and perpetrators of cyberbullying, which may go unnoticed by other school staff (Diamanduros et al., 2008). Given that bullying and cyberbullying have been associated with the deterioration of students’ mental health and well-being, school mental health professionals should take a leadership role in addressing these forms of school violence (Elbedour et al., 2020). Further, school mental health professionals can provide counseling-based services to students through individual/group counseling, program coordination, and classroom guidance to help diminish the mental health impacts of cyberbullying on students’ well-being (Elbedour et al., 2020).

Another important aspect relevant to all school professionals is to enhance communication and collaboration with parents and families, given the borderless nature of cyberbullying (Elbedour et al., 2020). The shared responsibility between the school and the home to combat cyberbullying behaviors can be an effective prevention strategy. School staff can aid the establishment of awareness and collaboration with parents by using pamphlets and take-home educational materials that make parents aware of the dangers of cyberbullying and strategies to recognize and address it. All school professionals should also be aware of the roles that power, privilege, and social status play in bullying/cyberbullying behaviors, especially when students are victimized due to their disadvantaged identities: race, gender, sexual orientation, or disability status (Elbedour et al., 2020).


Conclusions

As indicated in this chapter, cyberbullying has emerged as a major topic of discussion as youth increasingly rely on the internet, apps, and devices. Despite the advances in cyberbullying prevention and intervention efforts, concerns about cyberbullying remain and will continue to grow as technology connects us. As we look ahead to the next decade of educational research on cyberbullying, much remains to be understood about cyberbullying and how it can be best prevented. Defining cyberbullying will continue to be a challenge in the field. It will be important to examine how cyberbullying differs from or intersects with hate-speech or bias-based violence and aggression, and how social justice approaches like transformative or equity-based social-emotional learning programs can be adapted to address these types of aggression and violence. Further, while meta-analyses are emerging that demonstrate significant reductions in cyberbullying perpetration and victimization, it is not clear what prevention components are driving these reductions or what specific cyberbullying content needs to be incorporated into current prevention approaches to reach greater efficacy. In addition, more research needs to examine the role of teachers and school administrators in the prevention of cyberbullying, and how schools can partner with parents to minimize cyberbullying outside of the classroom.

In the future, as new technologies continue to reshape how young people communicate in online spaces, there is also a critical need for research that examines how newly adopted technologies will facilitate or hinder cyberbullying behavior among children and adolescents. Specifically, new communication features provided by immersive virtual reality, multiplayer online gaming, and the newly coined “metaverse” (i.e., a persistent, multi-user, virtual reality universe that resembles physical reality; Di Pietro & Cresci, 2021) will allow youth of the near future to interact with each other in ways that closely resemble real-life situations while affording them the anonymity of the internet. Very little is known about how cyberbullying may function in these emerging platforms or how hyper-realistic avatars in multi-user online spaces will impact adolescent interactions and development.

Protecting children from the harmful effects of cyberbullying should continue to be a priority for researchers, policymakers, and especially social media companies who are pushing the frontiers of online communication technologies. Doing so requires a concerted effort across multiple fields to build better protections for young users, promote policies that increase oversight and transparency from social media companies, and continue funding evidence-based cyberbullying prevention. Last but not least, future advocacy efforts should focus on how to build new technologies with a social justice perspective to ensure that the online spaces of the future are safe for all people.
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While the use of videogames in educational contexts comes as a surprise to some, games are not a novel subject of investigation in fields such as psychology, cognitive science, or artificial intelligence. As early as 1973, Nobelist Herbert Simon pronounced the game of chess the “fruit fly of cognitive science” (Simon & Chase, 1973), a kind of model organism for studies of thinking and learning. In the 1970–1980s, games were a common problem-solving context in information processing studies (Chabris, 1999; Charness, 1992; Holding & Pfau, 1985; Simon & Gilmartin, 1973) and, by the mid-1990s, Michael Cole et al. had created Fifth Dimension (Cole, 2006), an interest-driven, game-infused and gamified after school program based on sociocultural and historical approaches to cognition (Cole & Packer, 2016).

In this context, the publication of Gee’s (2003) influential book on video games, learning and literacy was less the mark of some new dawn of games in education than of a shift of attention toward contemporary videogames technologies and their particular affordances for learning. Commercial video games, Gee argued, exemplify good pedagogical principles and as such can serve as the drosophila not only of cognitive science but also of educational design. Well-designed video games, even those designed solely to entertain, exhibit sound learning principles that classrooms can integrate and emulate. Over the next decade, renewed interest in educational game-based research and design flourished, culminating in a rise of academic research papers and conferences on the subject as well as philanthropic efforts in the commercial industry to create games for more than entertainment. By 2011, the National Research Council (2011) report on games in science was published and the Obama White House included digital games as a means for their administrative agenda, particularly among youth. Today, educational video games have reached the “plateau of productivity” within the Hype cycle (Fenn & Raskino, 2008), with both game playing and game making (Kafai & Burke, 2015) now a relatively common part of today’s formal and informal educational contexts.

Educational Contexts and Goals

While there are many useful definitions of “game” across the literature, in this chapter we rely primary on the work of Salen and Zimmerman (2005) who define a game as “a system in which players engage in an artificial conflict, defined by rules, that results in a quantifiable outcome” (p. 80). We choose this definition for its general adoption across games scholarship and its practicality in delimiting games from other forms of structured play. Here, we summarize research on learning through digital games across a variety of platforms including primarily computer and mobile touch screen devices (such as phones and tablets) as well as console platforms (such as Microsoft Xbox, Playstation, Nintendo Wii, and Switch). Analog games such as board games and card games have had some resurgence in the market and in education but are largely beyond the focus herein for practical purposes, although many of the claims and findings may well apply.

Game Platforms, Genres, and Mechanics

To understand games as a medium for learning, one must first understand their common characteristics and how they map to affordances for learning. Games are diverse, including a range of platforms, play contexts, and in-game mechanics (the “particular components of a game at the level of data representation and algorithms,” Hunicke et al., 2004) that facilitate or thwart player learning. Compare Tetris, the single-screen, single player, single-session replayable puzzle-action game that researchers have used to study cognitive response times and mental rotation of images (Haier et al., 2009; Kirsh & Maglio, 1994; Martin-Gutierrez et al., 2009; Okagaki & Frensch, 1994; Pilegarda & Mayer, 2018; Sims & Mayer, 2001; Terlecki et al., 2008) with World of Warcraft, the massively multiplayer online game in which thousands of players inhabit a shared virtual world to collaborate and compete with one another as a single online culture and community (Castronova, 2005; Nardi, 2010; Steinkuehler, 2006; Taylor, 2009). Every aspect of the physical scale, session duration, and time scale of these experiences is different. Indeed, cognitive puzzles such as the former (e.g. Tower of Hanoi) have been embedded within larger open-world video games such as the latter (e.g. Zelda Breath of the Wild), highlighting the difference in scales across just these two genres of many. Digital games can be played on mobile phones, on consoles connected to televisions, on computers, and in virtual and augmented reality, each with their own affordances for learning. Finally, there is the deeper issue of game design, both process and product, its match to the necessary constraints of the technology genre and platform, and how well it meets its intended aesthetic and pedagogical goals, a topic notoriously undertheorized in empirical research on games and technologies for learning more broadly (Gaydos, 2015).

Accordingly, researchers have begun to identify which game characteristics best support learning and which do not. In a recent meta-analysis on the subject, Clark, Tanner-Smith et al. (2016) identify the follow game parameters as key considerations in game-based learning design and measurement: play duration, additional instruction, player configuration, sophistication of mechanics, variety of player actions, intrinsic integration, scaffolding, visual realism, anthropomorphism, perspective, story relevance, story depth, and contextualization. The authors find effects on learning varied across all 13 variables. As learning games mature, configurations of these characteristics are gradually codified into educational game genres (Squire, 2008) including (1) targeted games or microgames approximately 0–1 hours in length based around a single concept, (2) linear games approximately 4–20 hours in length based around a single subject area, (3) open-world sandbox games comprised of dozens of hours of interdisciplinary play based on creative construction, and (4) persistent world games constructed for more longitudinal play for the development of new discourses, dispositions, and identity.

Design is particularly important for researchers investigating the relative contribution of specific game characteristics on learning. The digital nature of games makes possible the isolation of testable variables based on the release and assessment of multiple versions of a given title that include or exclude key features (such as scoring) for evaluation of effects. Research within this vein demonstrates that not only does the specific design of the game matter but also the incorporation of specific tools for abstraction and the manner in which they are integrated into the student experience, both in-game and in-context. For example, Clark, Virk et al. (2016) conducted experiments on games that included prompts for students to abstract understanding through self-explanation, which led to higher learning scores than the game alone. Killingsworth et al. (2015) found increased gains for a similar self-explanation condition when controlling for game levels completed. Vandercruysse et al. (2016) found some evidence for reflective prompts in games but concluded that reflection tools that pulled youth out of the game experience decreased both motivation and performance. Games that provide feedback on action by allowing players to test their hypotheses, update their prior knowledge and modify their actions have been shown to improve outcomes (Filsecker & Hickey, 2014; Halverson et al., 2015). Similarly, games based on theories of children’s conceptual development of classification systems improved learning of hierarchical taxonomic concepts (Sung et al., 2008). Baek et al. (2009) found that think-aloud and modeling activities were more effective than writing activities at enhancing student learning and player achievement. Easterday et al. (2017) found that in-game tutors in the form of non-playable characters were effective at coaching students and connecting them to multiple resources and thus producing stronger outcomes. Tärning et al. (2020) analyzed eye tracking and player log files from a science game to identify five separate phases of feedback (noticing, decoding, making sense, acting upon, and using feedback to make progress), observing that most players failed to fully advance to the final stage of “using feedback to make progress” to conclude that specific forms of in-game feedback need to be tailored to specific learning goals to have substantive positive effects. A study by Ebner and Holzinger (2007) that evaluated specific game features in terms of both student attitude and impact on learning found that cognitive scaffolding tools can be integrated into games in ways that are efficacious for both, consistent with modern motivational theory (Senko & Dawson, 2017).

In sum, effective evaluation of the efficacy of games for learning should be sensitive not only to the platform, play context, design, and mechanics of the games under study but also to the designed activities in which they are embedded, the prompts given to guide student behaviors and actions, and even the relationship and timing between the two.


More Than Just Software: Supplementary Materials, Broader Activity Design

Game implementation and evaluation must also be sensitive to the broader instructional context in which the game is used. “Significant learning benefits [are] associated with augmented learning designs” (Clark, Tanner-Smith et al., 2016) or pedagogical interventions that include not only a game but also specific beyond-the-game support materials and activities. Games are more effective when supplemented with other instructional methods and when played in groups rather than in isolation (Wouters et al., 2013). The variety and nature of those augmentations shape learning outcomes. For example, embedded guidance systems (Nelson, 2007) and external conceptual scaffolds (e.g. mathematical representations presented before and after a financial business simulation, Barzilai & Blau, 2014) increase learning. When the grid-based knowledge acquisition tool Mindtool augmented a game designed to help students collect and organize information, Sung and Hwang (2013) found significant gains in learning and performance. Curricular enactments with digital games have also employed paper-based scaffolds to similar effects (Gaydos & Squire, 2012). Debriefing, reflection, self-reflection, and peer-review activities all support learning in games in elementary math (Ke, 2008). Likewise, the use of metacognitive strategies (e.g., self-recording, modeling, thinking aloud) in pre-game, in-game, and post-game activities improves both academic outcomes and game performance (Baek et al., 2009). Educators can offload metacognitive activities into the social environment in ways consistent with a social constructivist learning approach (Corredor, 2018). Targeted learning outcome can include not only increased performance on a posttest but also increased learning from subsequent, more traditional instructional interventions (Belenky & Nokes-Malach, 2012; Bransford & Schwartz, 1999; Hammer & Black, 2009; Reese, 2007).

Studies of productive gameplay on commercial titles “in the wild” highlight the authenticity and impact of such augmented curricular enactments. In a close analysis of learning across both classroom and game-related activities, Leander and Lovvorn (2006) found that players integrate texts and other resources across time, space, and discourse groups in ways beneficial for deeper learning. In a game-based after-school club for disaffected boys, Steinkuehler (2012) observed youth reading game-related texts several grade levels above their diagnosed reading level when such resources were positioned as a natural part of their gameplay. Similarly, in a game-based after-school club based on the Civilization series, Squire et al. (2005) found that students integrated maps, globes, and historical narratives for the purpose of interest-driven game play while efforts to introduce such materials outside of youth’s immediate gaming goals were dismissed.

Studies of commercial off-the-shelf entertainment titles introduced in formal educational environments are likewise effective yet can require careful customization of game levels, exercises, and materials (Charsky & Mims, 2008). The most widely used commercial entertainment game in classrooms to date (outside of the educational title Oregon Trail is the multiplayer construction game Minecraft, which has been used across multiple domains including information literacy (Bebbington & Vellino, 2015), civic design (Magnussen & Elming, 2015), architecture (Méndez et al., 2016), and STEM-related fields (Nebel et al., 2016; Pusey & Pusey, 2015). Educators using Minecraft, led largely by Joel Levin, “The Minecraft Teacher” who joined Microsoft after it purchased Minecraft in 2014, have a large and thriving online community of practice supported by Microsoft with video lesson plans (Duncan, 2011). Minecraft: Education Edition now has more than two million users across 115 countries around the world and more than 250 educator-created lesson plans. Thus, commercial games with no overt intention to educate can likewise become “educational games” through carefully designed supplementary materials and broader pedagogical activities including embedded and external conceptual and metacognitive scaffolds, designed social interactions such as debriefs and peer reviews (see Cross Francis, 2024), and the thoughtful integration of supplementary texts and other resources. In these ways, even games intended only for entertainment can, through careful activity structuring before, during and after, become effective learning tools.


Engaged Learning

Digital games have long been heralded as sites of engaged, interest-driven learning with the assumption that games, more than their traditional media counterparts, interest students, and therefore increase their intrinsic and extrinsic motivation to learn. Early work by motivation scholar Malone (1981) used Atari games to develop a theory of intrinsic motivation and concluded that games use fantasy, control, challenge, and curiosity to motivate players. In subsequent work, Malone and Lepper (1987) explored the social context of game play and added collaboration and competition as additional forms of intrinsic rewards. In more recent work, Davidson (2011) and Davidson and Lamarchand (2012) analyzed the engagement structures used in entertainment games and show how key features such as narrative increase engagement and support a player progression from involvement to immersion to investment. A recent series of studies by Ryan et al. (2006) connecting game play motivation to Self-Determination Theory (Ryan & Desi, 2000) found that autonomy, perceived in-game competence, and relatedness (feelings of connection with others) fosters intrinsic motivation (here defined as enjoyment, desire for future play, and a sense of presence).

Subsequent empirical studies of motivation in games, however, have been inconsistent. Cordova and Lepper (1996) designed mathematics games leveraging the intrinsic motivation principles of fantasy narrative, personalization, and choice and found that all three design characteristics increased student motivation which, in turn, led to greater learning gains. Habgood and Ainsworth (2011) developed the concept of intrinsic integration and tested versions of Zombie Division with intrinsic, extrinsic, or control variants, finding that children learned more and spent seven times longer playing the intrinsically motivating version of the game. Filsecker and Hickey (2014) examined the inclusion of external rewards (badges) within a game environment and found that extrinsic rewards did not undermine motivation as classic intrinsic motivation theory might predict but did contribute to significantly larger gains in understanding on measures of conceptual change. Meta-analyses on the subject also draw contradictory conclusions: Clark, Tanner-Smith et al. (2016) found game instructional conditions no more motivating than non-game conditions, whereas Wouters et al. (2013) found them to be more motivating. Further research is needed to unpack these dynamics and conceptually clarify these somewhat mixed results.


Active Learner Versus Active Media

Before summarizing the findings for educational games, it is worth highlighting the complexity of studying the lessons learned by players from videogames given their thoroughly interactive nature. Unlike other media before it, videogames offer their players a considerable degree of agency, including the ability to enact their own play patterns toward their own idiosyncratic goals that can result in disparate and varied learning outcomes as a result (Harris et al., 2008).

Players vary in motivation and approach to games generally and to specific titles, with some relishing open exploration, for example, while others pursue collaboration or competition or both (Bartle, 2003). In a large survey study of gaming motivations, Yee (2006) found 13 factors that fell into three main categories: achievement, social, and immersion; in his later work, Yee (2019) identified six archetypal player profiles: action, social, mastery, achievement, immersion, and creativity. As these findings suggest, the lessons learned for a given game title may well be contingent on the learner’s active frame, interpretation, and mode of engagement.

This active learning aspect of games is a key variable underlying much of their allure, but it does also raise complexities in generalizing their import across players, contexts, and time. Take, for example, an experimental study conducted by Sitzmann (2011) in which a game as supplementary learning materials was compared to control conditions. Trainees in the games condition learned more than the control group along multiple measures; however, when the control group was modified to include more active learning, trainees in the game condition learned less than the control. Such findings are in keeping with established research in the learning sciences highlighting the importance of active engagement in learning (Chi et al., 2017). Constructionist-oriented game researchers have had significant success in the use of games as “objects-to-think-with” that engage players in exploration and experimentation with domain-relevant representations (Holbert & Wilensky, 2019). Yet, the research on educational games continues in many ways to plow forward on the assumption that media characteristics, features, and properties – rather than media consumers – are the active component in learning. The field needs not only a better articulation of what specific characteristics of games are efficacious but also a more contemporary framing of learning as active interpretation and not passive exposure to content.



Research Findings Across Domains

This section summarizes the extant research findings on games and learning. Here, we first review the results of overall comparisons of game-based education treatments to more traditional materials and then turn toward work examining the impact of games on the more basic substrate cognitive functions of perception, attention, and executive function. We then shift to research within academic domains including science, technology, mathematics, and engineering (STEM), literacy and language development and finally history and social sciences.

Games Versus Traditional Media

With these caveats as to the import yet variability of game design features, game play contexts, and gameplay motivations in place, we will nevertheless summarize the research ignoring all three and measuring the effectiveness of games as a whole. Early analyses comparing the overall effectiveness of games for learning as a single monolithic category to traditional media (also treated as a whole) are indeed largely inconsistent. One of the earliest attempts to summarize the research on games for learning (Vogel et al., 2006) found that games outperformed more traditional methods in terms of cognitive and attitudinal effects, but the results were mitigated by gender and whether navigation through the content was self-driven or teacher or computer-driven. A subsequent qualitative research review by Ke (2008) similarly concluded that, although games were found to be efficacious for learning, the evidence was contradictory in places with the specific game mechanics underlying such effects underspecified across the research base. In contrast, a review by Clark et al. (2010) concluded that serious games were not more effective than traditional classroom instruction methods.

More recent research reviews, however, converge in support of educational games, although it is still uncertain whether these general positive effects are due to better design or more specific and nuanced research methods (particularly in our models of assessment). A meta-analysis by Sitzmann (2011) found that games resulted in greater self-efficacy, declarative knowledge, procedural knowledge, and retention than traditional educational materials but only when the control condition educational materials prompted passive and not active learning. A second, similar meta-analysis (Wouters et al., 2013) drew comparable conclusions, finding that students learned more knowledge and skills from games than lectures, worksheets, and other traditional means and these enhanced gains persisted over time. The authors also found that games were most effective when augmented with other instructional materials and when played in groups. Games were not more motivating than more conventional materials when gameplay was mandatory (consistent with self-determination theory, Deci & Ryan, 2000), the game mechanics were not well aligned with content, or player choice was limited. In a subsequent review of research on education games in formal classrooms, Young et al. (2012) found significant positive effects of games on language learning, history, and physical education (i.e. exergaming, or games that requires participants to be physically active or exercise in some way) but less conclusive support for games in science and math. A later, expanded meta-analysis that took into account game designs based on educational theory, Clark, Tanner-Smith et al. (2016) found that non-theory-driven games improved learning outcomes (cognitive and interpersonal combined) by 0.33 SD compared to typical instruction while theory-driven games improved learning by an additional 0.34 SD. The authors conclude that the field needs to shift away from simple “games versus traditional media” comparisons and instead toward more detailed studies of specific theoretically driven designs.


Perception, Attention, and Executive Functions

The perceptual and attentional demands of videogames captured the popular imagination as early as the 1980s when digital games first became mainstream, but what are the actual effects of games on these most basic cognitive functions? Sudnow’s (1979) autoethnographic account of mastering Atari Breakout dissected its core cognitive demands including visual acuity, attentional control, problem decomposition and framing, and memory. Subsequent empirical research has indeed shown that games significantly improve attention and processing. In a two-week study comparing an educational game designed to improve emotional and attentional self-regulation for middle schoolers (Tenacity, whose main mechanic was breath-counting via rhythmic taps) to a commercial title with similar (rhythmic tap) mechanics (Fruit Ninja), Patsenko et al. (2019) found increased attentional regulation and greater connectivity between left dorsolateral prefrontal cortex and left inferior parietal cortex, critical areas for attention, for the educational game (Tenacity) but not the commercial game (Fruit Ninja), demonstrating that even shorter duration game training interventions (here, two weeks) can significantly, positively improve both behavior and underlying neurological function. Tenacity was subsequently ported to the Apple Watch and the behavioral results were replicated and spontaneous use increased (Persa et al., 2020).

Action games have been shown to improve visual attention (Green & Bavelier, 2003) and these skills transfer to other tasks (Green et al., 2016). Action games players evidence faster visual search skills (Bialystok, 2006; Castel et al., 2005), better visual tracking (Green & Bavelier, 2006), and greater selective attention (Franceschini et al., 2017). Underlying these gains is an overall improved ability to draw probabilistic inferences on visual tracking tasks; in other words, action games strengthen the ability to predict the movement and trajectory of objects (Green et al., 2010). It has even been theorized that they prime the brain to learn new tasks more easily, effectively increasing one’s ability in “learning to learn” (Bavelier et al., 2012).

Likewise, successful gameplay and strong executive functioning are a strong predictor of academic success. Whereas parents and educators fear that games may be “dumbing kids down,” current research suggests the opposite may be true, at least for some games. Dindar (2018) found small but significant positive correlations between PC and console gaming frequency and problem-solving skills as measured by the Programme for International Student Assessment (PISA) survey. Yet, design, again, plays a crucial role. Shute et al. (2015) compared the effects of a cognitive training game versus a commercial puzzle game and found that the former improved problem-solving skills more than the latter. In a study of Crystal Island Outbreak, an immersive, inquiry-based, narrative-centered game, Nietfeld et al. (2014) found that self-regulated learning predicted successful in-game performance even after accounting for prior knowledge and perceived gaming skill. A four-year longitudinal study of high school students (Adachi & Willoughby, 2013) found that strategic game play had a stronger influence on perceived problem-solving skills than games generally.

Multitasking, the ability to shift among competing tasks, has also shown improvement by video games that focus on specific executive functions (Parong et al., 2020). College students who played a custom title Alien Game, designed specifically to elicit shifts between competing tasks, performed significantly better on multitasking tests compared to a control group that played a different game (Parong et al., 2017). A follow-up study (Parong et al., 2020) found further evidence for general skills theory, in which practice of a cognitive skill in a game context transfers to performance on the same skill in a non-game context, even within a relatively short time frame. The authors argue for a shift in focus toward concentrated practice of target skills in place of some general improvement of the mind.

It is also worth noting the specific success of exergaming in regard to executive functioning, particularly among adolescents (Best, 2012). The incorporation of both cognitive engagement and strenuous physical activity in exergames has been found to significantly improve such skills (Flynn et al., 2014). African American youth in a competitive exergame condition improved in executive functioning compared to students in cooperative and no game conditions (Staiano et al., 2012a). Weight loss was significantly positively correlated with such improvements. A subsequent study with African American and Latino youth at summer camp replicated these findings (Staiano et al., 2012b). Again, game design matters. In a study comparing exergaming, sedentary gaming, exercise and a no-play control, the positive changes in executive functioning were found for the two video game conditions only (Flynn & Richert, 2018). The authors conclude that the cognitive engagement in the game, not exercise alone, is what strengthens executive functioning skills.


Science, Technology, Mathematics, and Engineering (STEM)

Perhaps the most well-known and well-funded disciplinary use of games is in the sciences. While the earliest research summary found that evidence for games in science was “emergent but inconclusive” (National Research Council, 2011), more recent reviews conclude that games generally outperform traditional instruction on common assessment tasks (Clark, Tanner-Smith et al., 2016). Here, we examine games in science, mathematics, and computer science.

Science

Science games can immerse players in models that lead to embodied understandings that serve as a solid foundation for later, more formalized understandings and multiple representations (Clark et al., 2011; Corredor et al., 2014; Sengupta et al., 2015; Squire et al., 2004; Virk et al., 2017). Recent research on mobile game technologies extends this capacity by, for example, simulating sociospatial movement of a virus across a population (Colella et al., 2002) or shifting student gameplay from the screen or classroom and out into “in the field” (DeLiema et al., 2019; Squire & Klopfer, 2007). Carefully designed science games like Quest Atlantis (Barab et al., 2005), for example, improve students’ scientific inquiry, reasoning, and argumentation skills along both traditional and performance measures (Hickey et al., 2009). Authentic inquiry via crowd-sourced science discovery games such as Fold.it, a protein folding simulation game, not only bolster learners’ identities as scientists but also, in some cases, even lead to novel scientific discoveries (Eiben et al., 2012; Van Horne & Bell, 2017). Again, however, the details of game design and implementation matter.

Embedding critical and constructive feedback leads to increased understanding, but when and how such feedback occurs is critical (Tärning et al., 2020). Researchers have investigated multiple approaches for helping students develop formalized understandings from game experiences, from integrated in-game self-explanation scaffolds (Adams & Clark, 2014; Clark, Virk et al., 2016; Killingsworth et al., 2015), argumentation systems (Gaydos, 2013; Laffey et al., 2019; Squire & Jan, 2007), and formal notational systems (Virk et al., 2017) to online forum discussions beyond the game (Banerjee et al., 2016; Horn, 2018; Van Eaton et al., 2015, cf. Steinkuehler & Duncan, 2008) and game-related social interactions that bridge on- and off-screen. Malkiewich et al. (2017) found that the use of contrasting cases led to a flexible understanding that transferred to non-game contexts. Similarly, Corredor et al. (2014) found that embedded use of multiple visual forms facilitated the construction of dynamic mental models of the content.

This line of inquiry has now helped specify how carefully designed science games can be used productively not just in a single classroom but also across science curriculum deployed more broadly (Cheng et al., 2017; Krinks et al., 2019), with statistical analyses of student log files to mine more and less productive patterns of play. For example, Martinez-Garza and Clark (2017) used such techniques to show how fast iterative solution strategies decreased learning gains while slow, elaborate solutions increased them, thus informing efforts to integrate games into formal classrooms. Similarly, a recent study of an immersive virtual reality simulation found that, again, generative learning strategies were more effective for learning (Makransky et al., 2020; Parong & Mayer, 2018). And while games continue to be associated with boys’ play, raising the issue of game integrations thus exasperating existing gender inequities in science (Kafai et al., 2008), some research on gender effects seem to suggest no differences (Nietfeld et al., 2014) or differences that advantage girls and not boys (Squire et al., 2004).

As schools transition to address next-generation science standards, educators seek to leverage relevant, cognitively rich pedagogies, and computational tools for teaching and learning (Yoon et al., 2016). Indeed, reconceptualizing games for learning as an integration of computational thinking into science practices may be the most fruitful path for games moving forward. However, as a study by Rosenheck et al. (2017) shows, teachers can struggle with integrating a broadly scoped game into existing curricula, suggesting challenges for recruiting broadscale adoption when the purpose of games is to transform teaching practices. Clark and Sengupta (2020) integrated modeling practices within a disciplinarily integrated game to support a community of practice of computational modelers, finding that it has the strongest potential for appealing to teachers’ curricular concerns and expectations for covering content.

Moreover, game design itself is a productive act and platforms such as Gamestar Mechanic have been used not only to teach design (Salen-Tekinbaş et al., 2014) but also science. Puttick et al. (2017) created tools for youth to design games to change other youth dispositions toward science and found that the design process transformed their own understanding. In a study of over 500 students randomly selected for a workshop on science-based video game design, Lamb et al. (2015) found that designing games increased students’ creative fluency and lateral thinking in science. In a similar project, Klopfer and Sheldon (2011) studied youth developing augmented reality science games and found that such activities strengthened science understanding and fostered a deeper connection to place. Designing games for learning about scientific systems makes them “objects-to-think-with,” semiotic systems in which the student as designer must become fluent, thus enabling them to interrogate the system via questions of personal interest (Holbert & Wilensky, 2019).


Mathematics

Video games for improving mathematics understanding employ a variety of strategies and games such as ST Math, DragonBox, DimensionM, or Refraction are regularly used in schools, after-school programs and homes. One common topic for game development is fractions, a topic foundational to broader concepts such as proportion yet a persistent stumbling block for learners. One such game, Refraction, employs multiple representations and digital manipulatives while using fine-grained log data to study how strategies such as splitting impact learning. An evaluation by Martin et al. (2015) found that players learned to adopt more optimal splitting strategies over game play, which the system then detected automatically. A similar title, Putting Fractions Together, emphasizes the compositional nature of fractions; players showed significant improvements in number line estimation, magnitude comparisons, and fraction summations even on unequal-denominator fraction sum problems, which are famously difficult (Braithwaite & Siegler, 2020). A contrasting title, FactorReactor, emphasizes arithmetic skills practice and automation. Research comparing individual, competitive, and collaborative game play (Plass et al., 2013) found that math fluency improved across conditions with competition showing the highest gains in learning while collaboration showed the highest gains in interest and enjoyment.

Out of school mathematics games range from simple digital manipulates like Monkey Pre-School Lunchbox to components of complex commercial titles like World of Warcraft, where mathematics is spontaneously employed by players in forums outside of game (Steinkuehler & Duncan, 2008; Steinkuehler & Williams, 2009). Researchers studying co-play in the home found that, for preschool children, parental involvement predicts mathematical growth through first grade (Zhang et al., 2020) even when controlling for other child and family level variables. A randomized control trial with 389 4-to-5-year olds found significant learning gains for children after a 12-week intervention game-based program targeting basic facts and concepts as well as higher-level mathematics and reasoning skills compared to standard math interventions (Outhwaite et al., 2019). Such findings suggest the power of games to draw youth into math and provide a solid foundation for future learning.


Computer Science

Educational games in computer science is an emerging area, fueled by the algorithmic nature of games and their long history of embedded programming and design modification features. Within certain genres, the game play itself reflects forms of computational thinking as players consider quantitative evidence, experience, and the second order effects of underlying rule systems, and changes to such rules can enhance computational thinking (Berland & Lee, 2011). Game making has long served as an entree into computer science and code (Kafai, 1995) and, increasingly, commercial titles like While True: Learn() or Human Resource Machine are “going meta” to make programming, literally, a game (Burke & Kafai, 2014). Kafai and Burke (2015) conducted an extensive literature review of learning programming through game creation and conclude that game creation does indeed teach computational concepts. For example, in an evaluation of games created by middle school girls using Stagecast Creator, Denner et al. (2012) found that learners indeed employed key computational concepts such as loops, variables, and conditionals. In a similar study, Werner et al. (2014) evaluated games made by middle school students using Storytelling Alice and found increasingly sophisticated use of similar programming constructs.

With programming curricula being infrequently available in schools, informal and after school programs such as Computer Clubhouse frequently fill the gap, with tools like Scratch used for game making as a means to facilitate computational reasoning and programming (e.g., Adams & Webster, 2012; Kafai & Peppler, 2012; Mouza et al., 2014). The results are diverse and positive. An evaluation of games made by middle school students with Agentsheets revealed growth in computational thinking over time (Repenning et al., 2015). Other out-of-school game design curricula have found similar improvements in computational practices (e.g., Akcaoglu & Kohler, 2014; Howland & Good, 2015). DiSalvo et al. (2014) used video game testing to teach computational thinking, finding that encouraging students to take on the role of testers scaffolded them toward identities as programmers. Likewise, other recent studies focus on developing identities and career aspirations as programmers (Pinkard et al., 2017; Repenning, 2013; Ryoo et al., 2013). Recent programs building on the popularity and computational nature of Minecraft (Love et al., 2016) to introduce code through programmable bricks and engineering using redstone circuits guided by lectures and demonstrations (Ekaputra et al., 2013).



Literacy and Language Development

Language and literacy development is perhaps one of the most provocative and productive domains for game-based intervention (Young et al., 2012). A study of youth gaming practices “in the (commercial) wild” highlights how literacy practices span media and technology environments such that literacy practices formed in one context are employed throughout other ones (Leander & Lovvorn, 2006). From this perspective, gaming constitutes participation in literacy practice, including both the consumption and production of a variety of texts across genres that range from fanfiction to policy documents for social organization (Steinkuehler, 2007). Literacy research emphasizes how, in the context of games, language is employed in the context of production; for example, in games like The Sims, players do not merely consume multimodal text but also produce them in the form of transmedia narrative and exposition (Gee & Hayes, 2010). In this way, games are a compelling match to the current paradigm for language learning instruction, with its focus on immersive experience and social interaction (Young et al., 2012). Research on players’ game-related literacy activities suggests that it is both the situated context and development of intent that scaffolds learning, encouraging players toward increasingly challenging text (Steinkuehler, 2012).

Educational games in this domain range from small treatments designed to train specific skills (such as Peekaboo Barn) to persistent game worlds designed to foster complex literacy practices (such as Xenos). Games guided by contemporary theories of literacy and language development include multimodal presentation, embedded tutors, and complex situations that require culturally appropriate discursive responses (Peterson, 2010). The reality of games on the market, however, suggests a somewhat different picture. In an evaluation of the commercial market, Steinkuehler et al. (2017) found that most language and literacy games use didactic pedagogies, largely aimed at novices, with an emphasis on vocabulary, grammar, and listening (rather than speaking). By contrast, games for second language acquisition in the military frequently employ artificial intelligence to enable player verbal and non-verbal interaction in context sensitive training modules (Surface et al., 2007) with in situ guidance and assessment (Johnson, 2007; Johnson & Valente, 2009). In one study (Johnson & Wu, 2008), learning was positively correlated with motivation and use of in-game guidance systems, similar to prior research on learning in science games (described above).


History and Social Sciences

The popularity of commercial games with historical content, such as the Civilization series, Assassin’s Creed, and Rome: Total War has led researchers to ask what impact game play might have on player cognition. Engaging simulations of world history or specific historical periods allow students to “replay history,” although not all commercial titles are accurate, inclusive, or critically nuanced. Historical simulations, when carefully designed and meaningful in substance, have been shown to foster systems understanding in world history and geography (Squire & Barab, 2004). In a study by Moshirnia and Israel (2010), modified in-game maps in Civilization IV were used to deliver historical content related to the American Revolution; customized information displays were effective at developing students’ content knowledge and retention. Additional studies of the impact of history games demonstrate that games can engage students more than traditional teaching methods (Devlin-Scherer & Sardone, 2010; Squire & Barab, 2004; Watson et al., 2011), particularly when they are used in combination with skilled teaching (Lee & Probert, 2010; Squire, 2005; Squire et al., 2008).

But as McCall (2011) emphasizes, games are interpretations with specific models of history and thus require critical reflection. Asking students to reflect on their gameplay and to compare the game and actual historical accounts can help students develop a more nuanced and accurate understanding (Charsky & Mims, 2008). Implementations vary, but noteworthy efforts include comparing different historical games to one another as preparation for traditional instruction on historical content (Arena, 2012) and layering historical content over real-world terrain via augmented reality games such as Dow Day or Jewish Time Jump (Gottlieb, 2015; Gottlieb et al., 2014). Research on such implementations has found positive effects in terms of not only historical content knowledge but also historical empathy and the ability to connect historical patterns to current events (Mathews, 2008; Squire et al., 2007).



Summary and Implications

Educational games have evolved from a theoretical possibility to an established research and development enterprise. Recent research converges in support of games compared to traditional media in fostering greater self-efficacy, knowledge, and skills, particularly when the game employed is theory driven, with mechanics aligned with targeted educational goals, and the game-based intervention includes other materials, group play, and player choice. In terms of fundamental cognitive functions, games significantly increase visual attention and attentional regulation and gameplay is associated with problem-solving skill. Games (exergames, in particular) designed to target executive functions indeed improve such abilities.

Research within the academic domains is equally generally positive when the games so examined are designed with learning in mind and implemented within carefully designed contexts and activities. Science games can foster formalized understandings of complex phenomena, scientific inquiry, reasoning, and argumentation skills, particularly when their design leverages well-established science pedagogical strategies such as multiple representations, reasoning scaffolds (targeting self-explanation, argumentation, and peer discussion), contrasting cases, and constructive feedback. In mathematics, the most common topic in game-based treatment is fractions, and here we again see consistent learning gains as the result of play; however, to date relatively little is known about the impacts of games on other math topics. More research and development are needed, particularly in other key areas where students struggle with foundational concepts. Digital games, themselves computational objects-to-think-with (Holbert & Wilensky, 2019), are naturally aligned with the computer sciences, yet development in this area is relatively sparse as a result of the lack of computer science requirements in school. Research on the use of games and game-based activities in computer science shows consistently positive gains in computational reasoning and practices, identity development, and even career aspirations in computer science. One particularly promising area is the use of game design to engender computational reasoning by engaging students’ in computational modeling of real-world phenomena.

From simple word learning games to complex virtual scenarios requiring culturally appropriate discursive responses, games are also found to be a powerful intervention for language and literacy development. By fostering situated language use in keeping with contemporary language and literacy pedagogical practice, games develop language and literacy even when language and literacy development are the main educational target. What’s missing, however, is theoretically driven and research-based language learning titles on the open market. Additionally, historical simulations have been shown to foster historical content knowledge, systems understanding, historical empathy, and the ability to connect historical patterns to current events in world history and geography when thoughtfully designed and employed in a critically reflective environment. Here, the use of real-world maps, customized information displays, accurate content, and – perhaps most crucially, the representation of multiple perspectives and not just colonial perspectives – are all key to substantive learning and yet relatively rare on the commercial market. Future research and development in this area is sorely needed.

Today, the cultural category of games now encompasses a strikingly broad range of artifacts, from mini-games of only a few minutes in duration to persistent virtual worlds that players inhabit over the course of months or even years. While significant efforts have been made toward understanding the impact of specific games in specific contexts for specific learners, future research and development will only benefit from further close analysis of game mechanics, learning targets, assessment strategies, target audiences, and contextual use of the interventions. Because games as a medium are diverse, our research assessment of them must be nuanced. Talking about the impact of games broadly is akin to talking about the impact of text broadly – interesting, perhaps, but rarely actionable in meaningful ways.

Of course, contributing to the research on games for learning is an interdisciplinary enterprise that requires expertise not only in game design and development but also in disciplinary-specific content knowledge and digital assessment. As researchers embrace embedded tutors, assessment techniques, and machine learning-driven designs, the bar for entering and contributing to research in this domain only increases. Although research universities have sought private–public partnerships to fund and monetize these efforts with some success in the past (Squire, 2017), rarely do universities have the game design and development expertise to move beyond prototyped ideas largely implemented in impoverished ways due to budgetary constraints. Effective research and development demand cross-disciplinary teams and design expertise that is rarely rewarded in the academy. Thus, the field is strewn with studies of poorly implemented and unpolished game ideas whose impact one might reasonably suspect is much lower than one might observe for fully implemented, well-designed, and polished titles like those found in the commercial sector. Moreover, intellectual property in the forms of game ideas with proof of concept and impact are often left dying on the shelves (or websites or app store markets) without entering the public commercial market at all or entering the commercial market in total absence of a marketing budget to get them out above the market swamp. All the while, the so-called educational games on the commercial market show remarkable imperviousness to the 50+ years of research we have on cognition and learning. Private publishers are better positioned to leverage games as the textbook industry shifts toward digital production and distribution, yet partnerships here risk placing market pressures before curricular ones. Educational games researchers will likely continue to struggle against these dynamics with more or less success until such frictions and barriers in the ed-tech ecosystem are addressed. Such issues can be addressed; we need only the leadership, will and resources to do so. Evolving attitudes in higher education that allow and encourage translational work are shifting some of these dynamics.

Emerging Areas for Research

In this final section, we introduce four key areas in which educational game-based research and development have emerged as particularly impactful, timely and needed: game-embedded assessments, augmented and virtual reality, scholastic esports, and inclusion and diversity.

No doubt researchers interested in games for learning will continue to innovate embedded assessment strategies and game-related assessment tools. Although games continue to penetrate the formal school environment, they are already well-represented in after-school programs and the home. Research programs examining learning across these contexts via data streams generated by games themselves offer much promise for understanding learning as it unfolds across time and place and for personalizing content and activity for individual students.

Augmented and virtual reality games are still emerging but hold great promise for continued innovation (see Sheldon and Castek, 2024). Contemporary game development technologies were created to optimize the problems of rendering virtual three-dimensional objects quickly on screen. New technologies will likely alter the technical affordances of such engines, which in turn will suggest new directions for learning. Emerging augmented and virtual reality platforms employ machine learning techniques to create emergent stories or synthetic characters, both of which may be even more conducive for learning than existing game platforms.

School-affiliated esports programs, or organized competitive videogame play in the tradition of sports, are on the rise in the United States and beyond. Early research suggests that enriched esports models can connect academic content to students’ interests and facilitate improved sociability online for adolescents (Lee & Steinkuehler, 2019; Lee et al., 2020; Rothwell & Shaffer, 2019). But whether and how such programs for youth will support learning remains largely to be seen. Early endeavors like the North America Scholastic Esports Federation offer academically enriched models designed to benefit student players, but for-profit programs are increasingly on the rise, with stakeholders motivated as much by the promise of future revenues as by benefiting the students they serve. The rise of collegiate esports scholarships for players is also bound to impact secondary education and the relationships between games and educational institutions. Further research on the impact of esports programming and participation is needed.

And as the rise of esports also reminds us, issues of inclusion and diversity in gaming persist. Different game genres and communities can appeal to different audiences in the commercial space, but game development for the educational space, especially in formal classrooms, is obligated to understand who games appeal to, work for, and under what conditions. Overall, current findings suggest that games for learning do not necessarily exacerbate inequalities but even serve, in some cases, as an equalizer of sorts. But such issues are never entirely settled as new game forms continue to emerge, evolve, and get appropriated by various groups. Understanding the impacts of game integrations in education on equity and diversity is a crucial question if we hope to make good on the promise such technologies hold. Here, we refer the reader to other, crucial chapters in this Handbook (see Zusho & King, 2024; Lin, Chen, & Cheung, 2024; Lajoie & Poitras, 2024).
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Research linking educational psychology and virtual reality (VR) in educational settings is relatively new—so much so that no previous Handbook chapters have dealt systematically with the topic yet. Now is an exciting time to examine the literature regarding the psychology of VR for learning and instruction and begin building an educational psychology of VR. Although chapters in past handbooks have covered educational technology and the design of technological learning environments, the journey to explore VR specifically is exciting.

Although the educational psychology literature and empirical basis for VR has only recently begun, the market for VR products and services abounds. For example, the New York Times sent Google’s inexpensive Google Cardboard viewers to 1.3 million people so that New York Times subscribers could view their new film, The Displaced, which allowed viewers to understand the enormity of the global refugee crisis, especially its toll on children (Snelling, 2016). Apple has also announced its intentions to launch a VR and AR headset (augmented reality, which allows users to see the actual world, but then overlays digital elements onto the actual world) as its “next big thing” (Mickle & Chen, 2022). Additionally, VR and AR were both used in about 20% of the 100 educational games that were featured at the U.S. Department of Education’s annual ED Games Expo in 2019 (Molnar, 2019). Sales of VR in the education sector are expected to continue to climb for the foreseeable future. Like many educational technologies part of this hype comes from the novelty of VR.

Yes, VR environments can provide opportunities to, for example, take highly immersive field trips to places that are practically impossible to visit, such as the Egyptian Pyramids. They can also provide students with the opportunity to engage in tasks that are practically impossible to do, such as performing an archeological dig at an important cultural and historical site that is off-limits to the general public. However, educational psychologists, in addition to being interested in innovative applications of technological learning tools such as VR, are also interested in what David Berliner (2006), in the second edition of the Handbook of Educational Psychology described as “going to practice as a source of the problems we [educational psychologists] wish to study” (p. 23). In essence, two goals guide this chapter. The first goal is to provide an overview of some of the theoretical frameworks and empirical research that have shaped educators’ and scholars’ understanding of the psychological bases of learning and instruction using VR. The second goal is to begin a conversation about this problem of practice with VR. What problems do practitioners wrestle with, and how can psychologizing about these problems of practice lead to better VR learning environments and to an educational psychology that plays a role in its development and use? What are some unexplored areas where researchers can chart new opportunities for inquiry, especially regarding the fact that little work has explored the use of VR in service of diversity, equity, and inclusion (DEI) in learning environments? DEI is a major goal and theme for major funding agencies that fund educational research as well as for organizations that educational psychologists belong to (see American Psychological Association, 2021; National Science Foundation, n.d.). Before embarking, however, let me clarify what I mean by VR.

What Is This Form of Fake Reality?

If researchers want to build an educational psychology of VR, then educational psychologists must be clear about how we define VR. For this, Blascovich et al. (2002) provide sage guidance. They defined a virtual environment as “synthetic sensory information that leads to perceptions of environments and their contents as if they were not synthetic” (Blascovich et al., 2002, p. 105). A video game can easily fit into this definition. For example, The Legend of Zelda and Minecraft are popular video games that use digitally created visual and auditory information that make players feel as if they have been transported to a different world. But this is different from VR. When people today hear “VR” they typically think of the VR headsets that are common in the video gaming marketplace. However, for our purposes as researchers, a further distinction in VR is needed. There are some VR applications that can be experienced entirely from a computer screen. For example, a project at the Harvard Graduate School of Education called EcoMUVE teaches students about complex causation in ecosystems (Chen et al., 2016; Kamarainen et al., 2015). Researchers typically call this experience desktop VR, which is considered non-immersive. On the other hand, immersive virtual reality (IVR) takes advantage of hardware that is worn by the user through a head-mounted display (HMD) so that users feel completely immersed within the virtual environment. A distinguishing feature of IVR experiences is that they are systems that unobtrusively track aspects of the user’s movements. For example, they can track head and body positions and gestures. This allows the virtual environment to update quickly what users are experiencing and interacting with. Given this description of IVR, I next detail a framework that has guided how researchers and designers use IVR environments to teach and learn.


Foundations of Social Influence in Virtual Reality

Scholars have been conducting VR research for decades. A well-known application of VR in education is the military’s use of flight simulators to teach pilots how to fly aircraft in a safer and less expensive way than teaching them using real aircraft (Pausch et al., 1992). Researchers have also used VR to teach medical professionals and students a variety of skills ranging from human anatomy to complex surgical techniques and communications and decision-making skills (Johnsen et al., 2006; Kenny et al., 2007; Spitzer & Ackerman, 2008). Given VR’s widespread use in many sectors, scholars and practitioners might wonder: what makes VR such a compelling instructional and learning tool? In what follows, I discuss a conceptual framework specifically for IVR applications because this form of IVR will be the focus for the rest of this chapter.

Blascovich et al. (2002) developed a simple model that spotlights two psychological factors that guide research on IVR: (a) behavioral realism and (b) social presence (see Table 30.1 for a list of terms and abbreviated definitions used throughout this chapter). When interacting within an IVR environment, people need to believe that the characters and objects in this virtual space are real enough that they authentically mimic real people and objects. If a person walks through a brick wall in a virtual environment, or if an avatar representing a student in a classroom responds to the learner with verbal and nonverbal responses that do not obey the laws of conversational physics, learners will understand that the virtual world is completely different from the actual world, and so what learners learn within this virtual world might not be applicable or transferable to knowledge and skills needed in actuality. Behavioral realism, then, is a learner’s perception that the characters and objects within the virtual space authentically mimic the ways that real characters and objects should interact in actuality. Does this mean that a stick figure representation of a character would violate the laws of behavioral realism? Not necessarily. So long as the characters and objects behave the way that they should behave in actuality, learners can perceive these characters and objects as behaviorally real even if they are not graphically sophisticated. The critical ingredients needed for virtual people to seem behaviorally real have to do with the characters’ abilities to “understand” and respond to the learner the way a person in a similar context would realistically respond. If I were to enter into an IVR world in the role of a teacher and proceeded to ask a student avatar in this virtual world to explain what the products of an acid–base reaction are while gesturing with my hand for this particular student to answer the question, a behaviorally unrealistic avatar might, for example, shake its head “no” and say, “I do not want an oatmeal cookie.”


Table 30.1 Terms and abbreviated definitions


	Term

	Abbreviated definition






	Behavioral realism

	Learners’ perception that objects in virtuality behave as they would in actuality




	Head-mounted display (HMD)

	A headpiece with an LCD screen affixed in front of each eye to provide learners with stereoscopic views of an immersive computer-generated environment




	Immersion

	Refers to the technology’s technical capabilities to create a vivid and rich sensory experience




	Self-presence

	The sense that learners feel connected to their virtual representation




	Social presence

	Learners’ perception that they are in virtuality with another real human rather than being alone with digital objects




	Telepresence

	When learners experience their virtual surroundings as if those surroundings were not computer generated






The second factor in Blascovich et al.’s (2002) model is social presence, which is the learner’s impression that they are interacting with avatars that are controlled by a real human being—that another person is actually present in the virtual world with the learner, rather than the learner being all alone with a group of digitally created characters and objects that are controlled by algorithms. Therefore, in the example above where I stepped into an IVR classroom as a teacher and asked a student what the products of an acid–base reaction are, even if the avatar responded with a correct and appropriate answer, “the products of all acid–base reactions is always a salt and water” if the avatar produced that response in a “canned” manner that was obviously mechanical, then my perceptions of social presence would still be quite low.

In a series of four experiments, Bailenson et al. (2008) illustrated the kind of social influence IVR can have on real learners. In Experiments 2 and 3, the researchers wondered whether there were “privileged” locations in a traditional classroom where the teacher is at the front of a large lecture hall and students are seated listening to a lecture. Are there some locations in this classroom where students actually learn better, such as at the center of the classroom versus the periphery of the classroom (Experiment 2), or where students are closer to the lecturer versus farther away (Experiment 3)? The researchers immersed learners into a virtual lecture hall and, in Experiment 2, placed learners either in the center of the virtual classroom looking at the digital lecturer head-on or on the extreme left or right side of the classroom looking at the digital lecturer from the side. In Experiment 3, the researchers placed learners either at the front or at the back of the virtual classroom. Within this IVR classroom, which authentically mimicked a real classroom where there were other virtual students sitting in the same classroom with the actual learner listening to a lecture being delivered by a virtual teacher, participants learned more and therefore performed better on comprehension tests when they were sitting in the center of the virtual classroom (as opposed to being on the periphery). Participants also performed better when they were sitting at the front of the classroom (as opposed to being in the back of the classroom).

In Experiment 4, which clearly demonstrates the power of IVR in having social influence on learners, Bailenson et al. (2008) immersed learners into a virtual classroom populated with other virtual students that were controlled by algorithms either to be (a) attentive with their gaze focused on the teacher (i.e., the “positive” social conformity condition) or (b) distracted and not paying attention to the teacher (i.e., the “negative” social conformity condition). A control condition immersed learners in an empty virtual classroom (i.e., the learner was the only character in the room other than the teacher). Participants learned more details about the lecture delivered by the virtual teacher than they learned details about the virtual room when in the control classroom (i.e., empty classroom) compared to the other two conditions. However, participants also learned more details about the lecture than about the room in the “positive” social conformity condition. In the “negative” social conformity condition where virtual students were distracted and not paying attention to the virtual teacher, participants learned more about the details of the room than they did details about the lecture.

This series of experiments by Bailenson et al. (2008) is an excellent demonstration of the compelling social influence that IVR can exert on participants if the IVR environment is designed and implemented well enough that participants feel a sense of social presence and behavioral realism that is strong enough to “willingly suspend disbelief” (Dede, 2009), and therefore engage socially with characters and objects in IVR as they normally would in actuality. This model of social influence forms the foundation by which researchers typically view IVR’s possibilities to make a long-term impact on the social and behavioral outcomes of learners.

The Bailenson et al. (2008) experiments mentioned above are especially relevant given the large amount of hype recently about people interacting in networked IVR environments—the metaverse—in which multiple people interact together in IVR and experience social learning within the same virtual space. In a recent empirical article, Hasenbein et al. (2022) built off of Bailenson et al.’s (2008) work by tracking students’ eye-gaze networks. By focusing on the patterns of students’ visual attention, the researchers could make more precise inferences than Bailenson et al. about what mechanisms led to learners performing better on tests of comprehension when they were at the front of the classroom versus the back of the classroom. Hasenbein et al. showed that Grade 6 students (n=274) placed at the front of a virtual classroom evinced greater gaze-based attention networks on the instructional content, whereas students placed at the back of the virtual classroom evinced gaze-based attention networks that covered all social information within the IVR classroom. Simply put, students at the front of a virtual classroom focused their attention more on the instructional content, whereas students in the back of the classroom focused their attention more on social information in the classroom. Students who were more interested in the IVR lesson content focused less attention on social information provided by their virtual peers. Thus, interest in a lesson is related to visual attention on the IVR lesson, which is related to performance on tests of comprehension.

Not only was position in a classroom salient, but so was the visual style of the avatar peer learners. Hasenbein et al. (2022) found that avatars that take on more of a cartoon-like style attract more attention compared to avatars that more realistically portray human peer learners. The researchers argued that more cartoon-like learning partners not only are more cost-effective to produce, but also are more efficient at capturing the attention of learners. This is especially helpful when learning from peers is salient, such as in peer modeling. Finally, Hasenbein et al.’s (2022) findings showed that learners paid attention to their virtual peers’ hand-raising behaviors, but only when the hand-raising was mostly unanimous. That is, learners paid attention to their virtual peers only when nearly all (80%) or nearly none (20%) of the avatars raised their hands.

For networked IVR learning environments, these findings imply that students need to focus their visual attention on salient learning objectives by being placed close to the source of that information—either the virtual teacher providing that information, or the virtual peers who make those instructional objectives salient (i.e., through peer modeling). In addition, at least for young learners, virtual peers that take on more of a cartoon-like appearance may capture learners’ attention more effectively than avatars that more closely resemble realistic humans. Finally, virtual peers’ behaviors draw learners’ visual attention most effectively when the avatars’ behaviors are clearly interpretable and unambiguous (i.e., everyone raising their hands to indicate that they understand the content, as opposed to only half of the students raising their hands). Given the push toward networked IVR environments recently by many big technology companies, instructional designers will need to be thoughtful about how learning objectives and instructional content are managed within IVR environments.


Presence and Immersion: Their Affordances and Limitations

Given Blascovich et al.’s (2002) foundational ideas regarding social influence in IVR, it makes sense that presence, which is briefly defined as the psychological experience of actually being in a mediated virtual environment (see Oh et al., 2018), is a major topic of study in this field. Researchers who study IVR are careful to distinguish between presence on the one hand, and immersion on the other hand. For educational psychologists in particular, the distinction between presence and immersion is especially critical because presence is an experience rooted in psychological processes, whereas immersion deals mostly with the capabilities of technology (Cummings & Bailenson, 2016; Oh et al., 2018). Much confusion in the literature can be avoided simply by being clear about the distinction between presence and immersion. Researchers in educational technology and gaming may often use the two terms interchangeably, and include the construct of immersion where items assessing immersion happen to be a mixture of immersion, presence, and other constructs in motivation such as interest (e.g., Cheng & Tsai, 2020; Jennett et al., 2008). For this reason, the following section defines each construct, with a special focus on three forms of presence: telepresence, self-presence, and social presence.

Defining Presence and Immersion

Telepresence

Recall the earlier discussion about how participants can experience social presence even with technologically simple renderings of characters and objects. Oh et al. (2018) argued that there are three types of presence. When people experience their surroundings inside of the mediated environment as being so realistic that they are no longer aware that their experiences are being mediated through technology, this is called telepresence. For example, individuals in an IVR environment “walking the plank” no longer are aware that they are actually standing on solid ground when the virtual world shows that they have to walk across a narrow plank of wood to cross over a deep, dark, ominous pit (Bailenson, 2018)—they forget that their experience is being mediated through the technology, and naturally experience trembling knees–some people even collapse to the floor on hands and knees out of fear that they will fall into the pit.


Self-presence

The virtual world is not just about one’s surroundings–the virtual world is also about how oneself is represented. Self-presence, then, is the sense that one feels connected to one’s virtual representation—one’s virtual body and identity. The Proteus effect, which is a phenomenon in which people’s behaviors conform to their digital self-representation regardless of how others perceive them, is a powerful demonstration of how IVR’s ability to activate self-presence and then transform it slightly can effect social influence (Yee & Bailenson, 2007; Yee et al., 2009). Yee and Bailenson (2007) immersed users into an IVR environment such that the embodied self-avatar could be manipulated to be different heights relative to another avatar that the user interacted with in virtuality. The self-avatars could also be manipulated to be “low,” “moderate,” or “high” in “attractiveness.” Users who embodied an avatar that was perceived to be more attractive disclosed more about themselves to the “stranger” avatar and were more willing to approach this opposite-gender “stranger” avatar. Users who embodied a taller avatar were more willing to negotiate financial transactions that unfairly benefitted themselves, whereas those who embodied shorter avatars were more willing to accept deals that unfairly disadvantaged themselves. This series of studies demonstrates behavior changes that people exhibit when self-presence is activated so much that people feel connected to their avatar’s identity based on physical characteristics such as height and perceived attractiveness.

In an extension of these studies, Ahn et al. (2013) showed that people who embodied a colorblind avatar that, in IVR could not see red/green, felt that they shared an identity with a colorblind confederate stationed in the lab where the study was taking place more so than those who entered the same IVR environment but were able to see color and were simply told to imagine if they were colorblind. Those who entered the IVR world being colorblind also voluntarily spent twice as much effort helping the colorblind confederate. Ahn et al. found that people who entered the world being colorblind felt a greater sense of presence compared to those who entered the IVR world seeing color, and that this sense of presence facilitated their ability to empathize with colorblind people, which also led to participants helping a colorblind confederate at greater rates than those who entered the world seeing color. Ahn et al.’s measure of presence included items of self-presence such as rating the extent to which participants felt like colorblindness was really happening to them. That is, participants who entered the IVR world unable to see red and green felt connected to the identity of being colorblind—a sign that self-presence was activated.

The power of IVR to facilitate self-presence in the examples above hint that IVR might be an ideal tool to help people empathize with another person with whom they cannot relate. However, Martingano et al. (2021), in their meta-analysis, warned that, although IVR can certainly facilitate empathy, IVR experiences can only animate people’s feelings of compassion (i.e., their emotional empathy), but IVR experiences cannot encourage imagining other people’s thoughts and perspectives (i.e., their cognitive empathy). Furthermore, they found that expensive IVR experiences with HMD’s were no more effective at awakening emotional empathy than lower-tech methods such as cardboard IVR experiences or even reading novels about others in and imagining being a certain character in the novel. Overall, IVR can certainly prime self-presence quite effectively, but understanding empathy as what Martingano et al. called a dual-process model of empathy allows educational psychologists to conduct research and design interventions that capitalize on IVR’s strengths—awakening emotional empathy.


Social Presence

Finally, people often enter virtual worlds that are populated with other characters and objects. So, the degree to which people feel like they are in the virtual world with other real people describes social presence. This social presence, as described earlier, is critical for IVR to produce the psychological effects that educational psychologists are interested in. Because researchers have argued that social presence is critically important to influencing the behaviors of participants immersed in an IVR environment, I will discuss this issue in greater depth later.


Immersion

Immersion has to do with the technology’s capabilities to create an experience that is vivid and rich in sensory information. To generate these sensory experiences, the technology needs to produce visual, auditory, or touch information that is compellingly real. In the “walk the plank” example from above, the IVR experience produces visual images of a plank and a pit that look very real, and when individuals physically walk, the HMD is technologically sophisticated enough that it refreshes the images so quickly that there is no perceived lag in updating the visuals. The technology also creates audio of a plank creaking as the individual walks across the plank. And the actual floor that people stand on even shakes to create an even more vividly scary impression. This is all about immersion–the technological capabilities that help users remove themselves from the real world and experience the virtual.



How Do Presence and Immersion Help People Learn?

Immersion Can Lead to Presence

Immersion contributes to people’s feelings of presence—a finding that has been consistently shown (Cummings & Bailenson, 2016; Makransky et al., 2019, 2021; Oh et al., 2018; Winn et al., 2002). But if participants can be made to believe that they are interacting with real objects within a highly immersive environment, can they learn effectively? One body of literature suggests that just the mere fact that people feel a high level of presence does not necessarily translate into learning. For example, Makransky et al. (2019) immersed 52 university students in a science simulation either using a desktop VR experience or an IVR experience. Students were learning about protein expression in mammalian cells by enacting a series of laboratory procedures using virtual versions of sophisticated laboratory equipment. The researchers found that, although students in the HMD version (i.e., high immersion) reported a greater degree of presence compared to the desktop version, the students in the HMD version learned less. What happened?

DISTRACTING VERSUS PRODUCTIVE PRESENCE

When viewed through Mayer’s (2014) cognitive theory of multimedia learning (CTML), this result is not surprising. In a CTML framework, learners cognitively process information in three ways. First, cognitive processing that is recruited for purposes other than the instructional goal at hand (e.g., noticing how the virtual lab has a lot of interesting posters on the walls) is called extraneous processing. This type of extraneous processing often happens when instructional designers create technological environments with distracting details that might be visually appealing and catch learners’ attention but detract from the learning process. Cognitive processing that is recruited for the purpose of mentally representing ideas (e.g., mentally ordering the chronological steps to culture a batch of cells) is called essential processing. This type of processing is recruited when the material is complex. Educators and instructional designers can effectively recruit this type of processing by segmenting complex information into smaller and more comprehensible parts. Finally, cognitive processing that is recruited for making sense of the material is called generative processing. This type of processing is recruited typically when something about the learning context spurs learners toward effortfully inquiring more deeply about the instructional topic. Instructional designers and educators can do this by cueing students to attain a challenging goal but providing enough scaffolds that the challenge is not paralyzing.

When viewed through this CTML lens, aspects of the IVR environment in Makransky et al.’s (2019) study might have served an entertainment purpose, or as they called it, a hedonic purpose. Put simply, this particular IVR environment recruited extraneous processing. IVR learning environments that are merely 3-D versions of a less immersive learning environment do not necessarily add anything that enables the learner to recruit motivational or cognitive resources toward learning. To show this, Makransky et al. performed EEG’s (electroencephalograms) on participants to show that participants in the IVR condition exhibited higher cognitive load compared to their peers in the desktop version, bolstering the claim that the high degree of immersion and presence recruited extraneous processing rather than essential or generative processing.

Although this might be damning evidence against using IVR for learning, a more thoughtful examination reveals that creating an IVR environment with a high level of presence and immersion should be done with a specific instructional and motivational goal in mind rather than an entertainment goal (Chen et al., 2018; Moreno & Mayer, 2002; Winn et al., 2002). For example, IVR environments engage learners physically in performing tasks. This enactment (see Fiorella & Mayer, 2016) allows learners to engage physically in activities that are relevant to the learning goals. While in IVR, learners might physically use a virtual instrument to measure a pond’s turbidity. In a series of studies, Makransky et al. (2021) showed that, although an IVR group learning forensic sciences reported greater enjoyment than a non-immersive group that watched a video, students who enacted the laboratory procedures in real-life directly after the IVR intervention showed greater scores on transfer and on procedural knowledge only if they were in the IVR condition. A similar finding arose in another study. Klingenberg et al. (2020) showed that, after participating in an IVR experience, students who engaged in teaching a friend what they had learned became more self-efficacious and also scored higher on tests of transfer and retention compared to students in the IVR condition who did not engage in teaching a friend. The teach-a-friend group in IVR also outperformed their peers who were in the non-immersive teach-a-friend condition.

The Makransky et al. (2021) study is in-line with older studies that demonstrate presence and immersion must be designed with an instructional purpose in mind. For example, Winn et al. (2002) tested the assumption of whether “the directness of experience the student has of the environment that immersion affords, and the naturalness of the interactions, will improve the student’s ability to understand the phenomena that the [IVR environment] simulates” (p. 497). They created two versions of their “Virtual Puget Sound” environment, which is a simulation of tidal currents and salinity in the Puget Sound, Washington that show how water speed, water direction, and salinity during one 24-hour tidal cycle change over time. Students can release virtual particles into the Puget Sound and watch it travel through the Puget Sound. One version was created for a desktop computer, and the second version was created for IVR using an HMD. The researchers found that immersion through IVR improved students’ understanding of water movement, but it did not improve understanding of tides or salinity. Based on video of students in the different conditions, the researchers concluded that immersion in IVR allowed students to look around more because doing so was a more natural motion compared to the desktop version where students had to use a game controller to do the action. IVR students did in fact look around more than their peers in the desktop version, which enabled the IVR students to develop conceptions of water movement, which is dynamic, 3-D, and often contrary to how students initially understand it. Thus, by looking around their environment more, IVR students were able to learn more about water movement. Looking around, however, did not help students understand salinity or tides better because understanding these features only required looking at data in tables and graphs, which is not dynamic, 3-D, or counterintuitive. IVR, therefore, might help students translate what they see and do in virtuality to actually understanding phenomena and performing tasks in a real-life setting if the act of performing the task in virtuality is meaningful for the learning goal.




Leveraging Social Presence

The work mentioned so far has dealt mainly with telepresence—feeling that the virtual world is so realistic that the user no longer feels like the virtual world is being mediated by technology. If, as noted earlier, immersion facilitates telepresence, does immersion also facilitate social presence? The weight of the evidence suggests that it does not (Oh et al., 2018). To capitalize on IVR’s ability to generate social presence, which seems to be important in learning and motivation outcomes, aspects outside of technological capabilities should be the focus of educators’ and instructional designers’ efforts. As Cummings and Bailenson (2016) argued, instead of focusing on technological capabilities, instructional designers should be creating IVR worlds that heighten behavioral realism and social presence so that learners feel like they are learning in the presence of another person. As the impacts of the pandemic have laid bare, there is great value in experiencing learning in community with others. What are some aspects of learning that greatly benefit from feeling the presence of another human being?

Modeling in Virtuality

Vicarious learning plays a prominent role in Bandura’s (1986) social cognitive theory. Bandura (1986, 1997) has convincingly shown that, for humans to amass the variety and number of skills needed to thrive in the world, they must learn by observing the behaviors of others to understand the rules that guide their own future behaviors. Bandura and others have also shown that learners are much more likely to develop necessary skills and self-efficacy from a vicarious model if the model seems similar to the learner (Herrmann et al., 2016; Schunk & DiBenedetto, 2020; Syed et al., 2012).

This is a powerful affordance in IVR, where, through the power of social presence, learners can develop a large variety of skills and dispositions (Fox & Bailenson, 2009; Fox et al., 2009). In a series of three experiments, Fox and Bailenson (2009) created virtual representations of the learners—virtual representations of self (VRS). In one study, they found that when learners viewed the VRS being rewarded for exercising (seeing their VRS getting slimmer) or punished for not exercising (viewing their VRS gaining weight) learners were more likely to engage in exercise immediately after that experience—reinforcing the idea that seeing similar models can increase the likelihood of engaging in the behavior later. In their second study, they found the same effect with the VRS, but they found that when learners viewed a virtual representation of a stranger (VRO—virtual representation of other) learners were not more likely to engage in exercise immediately after the experience, further supporting the hypothesis that models viewed as similar to the learner can influence behavior. Finally, in their last study, they found that learners who watched their VRS exercising were more likely to engage in exercises on their own 24 hours after the experience, thereby demonstrating that viewing similar models can have an impact that endures. This is a powerful demonstration that social presence, especially of an avatar that looks similar to the learner, can influence the learner’s behavior and motivation even after the virtual experience is finished.



Motivation and Learning in Immersive Virtual Reality

If IVR can be used poorly to distract from a learning goal, as mentioned earlier, then IVR can also be used well to recruit participants’ motivation toward a learning goal (Di Natale et al., 2020; Klingenberg et al., 2020; Liu et al., 2020; Makransky & Lilleholt, 2018; Makransky & Petersen, 2021; Makransky et al., 2020, 2021). This is the premise of much IVR research—that IVR can awaken interest in and generate higher engagement with academic tasks, which in turn leads to learning (Liu et al., 2020).

In fact, Makransky and Petersen (2021) have recently proposed a theoretical framework, called the Cognitive Affective Model of Immersive Learning (CAMIL) to understand motivation and learning in IVR environments. This model synthesizes many past empirical studies in less immersive technological environments as well as some in IVR, and points to presence and agency as the main affordances for learning in IVR. People have agency in an IVR environment, according to Makransky and Petersen, when they feel like they can influence their virtual surroundings through their own actions. These two affordances of IVR, according to Makransky and Petersen’s model, can then influence interest, intrinsic motivation, self-efficacy, embodiment, cognitive load, and self-regulation, all of which subsequently lead to learning outcomes. Their CAMIL model is in its early stages of being tested, but recent publications have helped establish firmer evidence for the model. Petersen et al. (2022), for example, were able to show a first empirical validation of CAMIL. In their study, they found that the immersive and interactive aspects of IVR contributed to learners’ feelings of presence and agency, as they hypothesized. Also as hypothesized, situational interest and self-efficacy predicted learning. However, immersion, interactivity, presence, and agency did not predict self-efficacy. This ran counter to their hypothesis; however, as I discuss later, drawing from Bandura’s (1986, 1997) social cognitive theory, this is not surprising. They also found that students who reported higher levels of embodied learning evinced lower scores on a knowledge assessment. Petersen et al. argued that this likely arose because the students’ movements within the 3-D space was not congruent with the learning objectives of the IVR environment. Clearly, the CAMIL is a strong starting point for the psychological study of learning, instruction, and motivation in IVR, and much work remains to be done, especially as it becomes clear that merely using IVR as a learning tool does not automatically motivate and engage students and teach them valuable academic skills.

Developing Interest: Bells, Whistles, and Broccoli

Although technology-rich activities, including immersive IVR environments, are often implemented with the explicit purpose of directing the motivation of 21st-century learners toward difficult academic tasks, there are legitimate critiques of the generalization that IVR or any technologically rich environment is naturally engaging and motivating (Chen et al., 2018; Moos & Marroquin, 2010). In fact, technology-based activities have long been criticized for their use of “bells and whistles” to engage students without more serious consideration of how the unique aspects of a tool such as IVR can be leveraged to engage, motivate, and teach students in context (Makransky et al., 2019; Mayer et al., 2001). When educators and instructional designers overuse bells and whistles, then at best, students may experience a novelty effect, where they evince a short-lived spike in interest for the technology, with a sharp decline in interest shortly after using it with no gains in learning or motivational outcomes. In fact, a meta-analysis of desktop VR applications showed that, especially when the VR was a game-based learning environment, the more time that students spent on it, the learning gains diminished (Merchant et al., 2014). Bells and whistles (irrelevant or redundant details that are fun but do not have anything to do with the learning objective), therefore, detract from learning and motivation for a discipline.

Although bells and whistles can describe many of the distracting details built into IVR environments, perhaps there is a better metaphor to understand why many IVR learning environments fail to show learning or motivation gains (especially those that are game-like, as mentioned in the Merchant et al., 2014 study). For a helpful metaphor, I draw from the educational gaming literature. The “chocolate covered broccoli” (Klopfer, 2008) describes creating an IVR learning game for students to explore and play simply to get students to interact with learning content that is embedded in the IVR environment. The hope is that playing a game in IVR is fun enough that having to deal with academic content such as understanding the layers of the Earth or understanding the role of the Supreme Court in the United States, for example, is tolerable. The IVR game, therefore, is the chocolate, which is poured over the broccoli (i.e., learning geosciences or social studies). What gets lost in this approach is that students, at some point, come to resent the broccoli.

A better approach is to ask: Which features that are inherent to broccoli are palatable to children and can therefore be accentuated so that children will eat it? For example, broccoli does contain sugar in it, which if roasted in an oven, can be caramelized, and therefore taste appetizing simply by using what is inherent to the broccoli. In a similar vein, are there aspects of learning history or geology, for example, that can be made compelling when viewing the phenomenon in 3-D space with other people? The answer is yes. For example, Lercari et al. (2018) created an innovative IVR application called Dig@IT, which allows users to “travel” to the UNESCO World Heritage site of Çatalhöyük in Turkey. This site is widely considered one of the key sites for understanding human Prehistory. Their IVR environment “allows users to engage with the visualization, study, and interpretation of a complex archaeological site that is located thousands of miles afar and that is not accessible for most of the year” (Lercari et al., 2018, p. 377). Earlier, I noted that creating immersion and presence can aid in learning and motivation if the learning objective requires it. In this Dig@It environment, students can enter this virtual simulation using an HMD and view all the layers of soil from the archaeological dig and the architectural structures of the building at the site. Students come to understand that finding artifacts in one layer of soil, as opposed to a different layer, gives clues about the artifact’s age, composition, etc. This understanding is strongly linked to using 3-D visual-spatial properties of land and buildings. Learners can use their own body movements to interact with all the layers and data in the virtual environment. The authors demonstrated that, “in such a visual-analytical environment, sense of presence, immersion, and interaction become important factors that allow archaeologists to analyze the spatial affordances rendered in the simulation” (Lercari et al., 2018, p. 378). Therefore, interacting in the 3-D world is necessary for learning about the history and the archaeology of this cultural site. Interacting in 3-D also generates discussions and interpretations about history and archaeology that are not easily achievable in more traditional ways such as viewing photos or even digging in the trenches.

In fact, engaging in this IVR world allows users to think in the discipline of an archaeologist or historian, making the IVR not only immersive and engaging because of the impressive technological tools, but also because thinking and communicating the way an archaeologist or historian thinks and communicates is necessary, interesting, and useful in this IVR world. Doing this type of “authentic intellectual work” (Newmann, 1996, 2000) compels students to “construct knowledge through disciplined inquiry in order to produce work that has value beyond success in school” (Saye & Social Studies Inquiry Research Collaborative [SSIRC], 2013, p. 90). This model of authentic intellectual work serves as a guide for how to understand the development of learners’ interests for learning disciplinary knowledge rather than developing an interest for just the IVR without a corresponding interest in the discipline of history, for example. Developed by Newmann and associates (1996, 2016), the concept of authentic intellectual work allows educational psychologists to embark on an important paradigm shift that Berliner (2006) described in the Second Edition of the Handbook of Educational Psychology: the shift “from the study of the individual to the study of the individual situated in and bringing a sociocultural history to a context that exerts powerful influences on the thoughts and actions of all those in that context” (p. 21, emphasis in original). The Dig@IT IVR environment shows us that context includes the social, cultural, and historical knowledge that individual learners bring to the environment. But it also includes disciplinary knowledge, which also influences the thoughts and actions of the people in that space. For example, an archaeologist’s mode of disciplinary inquiry differs from that of a historian, which differs from that of a novice student.

Bringing this discussion about motivation, IVR, and sociocultural situatedness back to the problem of the chocolate-covered broccoli, educational psychologists can see the problem that educators and instructional designers face—that immersion and presence in general cannot by itself generate interest in and self-efficacy for inquiring within a discipline. When it comes to building students’ interest in a discipline, Hidi and Renninger’s (2006) four-phase model of interest development is a common educational psychological framework. It describes the progression of interest from triggered situational interest to maintained situational interest to emerging individual interest and finally to a well-developed individual interest. This model shows readers that tools such as IVR technology or hands-on activities can trigger and maintain situational interest. However, a closer examination by Renninger et al. (2019) shows that features such as hands-on activities triggered situational interest only if the science content was integral to the activity. Hands-on activities did not trigger situational interest if it was done simply for the sake of being fun. In a similar fashion, Chen et al. (2016) showed that EcoMUVE, a desktop VR environment, was able to trigger and maintain situational interest for EcoMUVE (the virtual environment), and that for students whose situational interest for EcoMUVE was maintained over time their interest for the field of science also grew. This study showed that virtual environments that make the disciplinary inquiry interesting (i.e., in EcoMUVE’s case it was scientific inquiry about complex causation in pond ecology) can develop students’ situational interests for the discipline of science.

An important detail to note in the Chen et al. (2016) study is the fact that the creation of EcoMUVE involved a pond ecologist, teachers, educational technologists, game designers, and an educational psychologist. The problem faced by teachers was how to engage elementary school students in scientific inquiry about a highly complex topic (i.e., complex causality) using data collected from a pond. Teachers had always taken students on a field trip to make it a hands-on and fun experience with the hopes that doing so would get students interested in science. However, as many field trips often turn out, much chaos ensued, much fun was had, yet there was no improvement in scientific inquiry skills. The problem faced by ecologists, technologists, and teachers was how to design a collaborative virtual environment that served as a pre-field trip preparation to teach students the process of data collection and scientific inquiry while also highlighting how the process of scientific inquiry is fun and useful so that students could get more out of the actual field trip. As Berliner (2006) eloquently noted, “going to practice as a source of the problems we wish to study is a subtle but crucial difference in the way educational psychology has been thought about since Thorndike conquered the field” (p. 23). This conceptualization of educational psychology centers practice as the essential questions that drive educational psychologists’ inquiry. For the design of IVR environments, this means educational psychologists can tackle the problems that scientists, technologists, and teachers face: issues about how to channel students’ motivation toward scientifically inquiring about complex causality. This is the type of disciplinary inquiry that Newmann and associates (1996, 2016) were referring to. This is what it means to understand that broccoli has sugar in it, and that roasting broccoli caramelizes the sugar and makes it delicious without sugar-coating it (literally).


Developing Self-Efficacy: Focusing on the Four Hypothesized Sources

As it relates to building students’ self-efficacy for inquiring within a discipline, scholars have relied on Bandura’s (1997) four hypothesized sources of self-efficacy to inform interventions. These four sources include (1) mastery experiences, or learners’ interpretation of past accomplishments as successful; (2) vicarious experiences, or experiences that people gain through observing similar others perform a task (e.g., modeling); (3) social persuasions, or verbal and nonverbal communications from influential others that help convince learners that they are capable of mastering a task; and finally (4) physiological and affective states, or moods and feelings such as anxiety, stress, or excitement. However, as Huang et al. (2020) have observed, there are very few studies exploring the effects of digital experiences that target these four sources of self-efficacy.

Although no studies have been conducted specifically to address the four sources of self-efficacy within IVR environments, some studies hint at it. As noted earlier, Petersen et al. (2022) found that self-efficacy predicted learning within an IVR lesson that introduced students to general virology using a museum exhibit experience, in which students could walk around a museum exhibit that included information about measles, Zika, and COVID-19. Although participants in the IVR experience were able to initiate a presentation about the different viruses, this IVR lesson did not involve the active construction of knowledge. Rather, it involved watching presentations about viruses. The researchers found that self-efficacy predicted learning. However, students’ sense of immersion and agency did not predict self-efficacy, which ran counter to what their CAMIL model would have predicted. Because immersion and agency do not explicitly address the four hypothesized sources of self-efficacy, such a finding is not surprising. As noted earlier, the real power of using IVR is students’ ability to perform actual tasks within an authentic environment.

Huang et al. (2020) have argued that experiences that are gained from virtual performances can certainly serve as a mastery experience. In an interesting study that hints at this idea that IVR can provide meaningful mastery experiences, Meyer et al. (2019) showed that students learning in IVR reported higher self-efficacy than did students who learned the content through a non-immersive video. The researchers also found that students in the IVR condition who received barebones pre-training (a quick guide showing students basic vocabulary and images of concepts they were about to learn) reported higher self-efficacy than did students in IVR who did not receive pre-training. This finding suggests that IVR environments might place higher cognitive load on learners, and so pre-training might be necessary for learners to benefit from any mastery experiences gained in IVR. One caveat should be noted, however. The IVR experience that learners experienced in the Meyer, Omdahl, and Makransky study, which immersed students in an animal cell so that they could learn about the parts and functions of cell organelles, was less about students mastering skills through manipulating things in space, and more about students walking around the cell to visualize in 3-D space what the inside of a cell looks like. Although other studies by Makransky and colleagues hint at the possibility of IVR’s capability to tap into the four sources to develop self-efficacy (Klingenberg et al., 2020; Makransky & Petersen, 2021; Makransky et al., 2021), much more research needs to be done to explicitly track the four hypothesized sources of self-efficacy and their effect on self-efficacy when in IVR.


Expanding the Vision of Virtual Reality: Developing Self-Efficacy

Up to now I have discussed IVR in terms of technological systems that mostly take advantage of visual cues to immerse learners within a learning space. However, as noted earlier, IVR’s power lies in its ability to create social presence, which can be elicited by going beyond simply the visual. For example, some researchers have leveraged technologies that help create presence by adding human conversational intelligence to the equation (see Chen et al., 2020; Dieker et al., 2014; Ersozlu et al., 2021). Learners in these types of IVR environments, which are created by the technology company, Mursion, Inc., experience the best of both computer-generated virtuality (i.e., digital avatars), which helps create telepresence, and human conversational intelligence (i.e., real humans giving voice and “life” to the avatars that learners are interacting with), which elicits social presence. These IVR systems present a powerful way to expand our ideas about what IVR is. People who immerse themselves in these simulations do not necessarily have to wear the HMD’s that are synonymous with our current ideas of IVR. Instead of tracking people’s head and body positions in physical space, this IVR system tracks individuals’ conversational movements and responds accordingly. Using a curious combination of artificial intelligence and human conversational intelligence, the avatars within the IVR environment respond to learners in a naturalistic way because the technology incorporates a “human in the loop” to allow for naturalistic human conversation including both verbal and nonverbal communication.

First developed as TeachLivETM, this technology immersed pre-service teachers into an IVR classroom with students who would behave as real human students while the pre-service teacher learned and practiced a particular skill (e.g., managing disruptive behavior during a science inquiry lesson). In a recent review of TeachLivETM research, Ersozlu et al. (2021) showed that articles reporting on the IVR simulations improved pre-service teachers’ skills.

IVR TO BUILD SELF-EFFICACY FOR ADDRESSING DIVERSITY, EQUITY, AND INCLUSION

To expand on this TeachLivETM research, Chen et al. (2020) applied this same technology and theory of change to teaching geoscience professors how to advocate for DEI in their university departments. Their theory of change model drew from the teacher professional development literature, in which Hamre et al. (2012) showed that, “interventions that primarily target beliefs and knowledge may have limited impacts on teachers’ practice unless they directly focus on practice” (p. 114). That is, helping people develop the behaviors and habits that are consistent with adaptive beliefs makes it more likely that they will not only change behaviors for the long term, but also will correspondingly change their beliefs. In one of the three simulations that Chen, Tutwiler, and Jackson described in their research, they immersed geoscientists into a scenario in which they were part of a search committee to hire a new assistant professor of geosciences. In this scenario, learners advocated for a strong candidate who was being overlooked and second-guessed by their avatar “colleagues” based on biased assumptions. This scenario engaged learners’ skills and motivational resources in making a powerful case for DEI. Their findings showed that learners became more self-efficacious in identifying and productively confronting colleagues about microaggressions and explicitly prejudicial behaviors. Learners’ self-efficacy rose sharply from pre-intervention to five months after starting. Despite self-efficacy retreating toward baseline by one year after starting, there was still credible growth in this one year time period. Trends for collective efficacy were similar, except that, by one year after starting, collective efficacy dropped back to baseline levels and were not credibly different from their baseline levels, suggesting that institutional change requires considerably more collective effort and resources than does bolstering self-efficacy. Nevertheless, this novel use of IVR in teaching and learning expands research in IVR to showcase the power of IVR in creating social presence to teach and direct people’s motivational resources toward practicing difficult skills. This innovative use of IVR demonstrates that there are numerous tools to create social presence, and as technology continues to evolve, educators and instructional designers will have more at their disposal to leverage that affordance of IVR.

In line with the earlier discussion about shifting our ideas from covering broccoli in chocolate toward more adaptable ideas about bringing out the natural sweetness of broccoli by roasting it, a similar principle applies to developing self-efficacy. The geoscience simulations that Chen et al. (2020) reported on were developed because the first author (an educational psychologist) was collaborating with geoscientists about a problem of practice—how can geoscience leaders disrupt long-held customs that have marginalized Black, Indigenous, and People of Color (BIPOC) scientists? Tackling this problem required understanding the practices that geoscientists engage in where problems of social exclusion and marginalization arise. What do microaggressions sound like and look like in a geoscience context? Who “counts” as a geoscientist and who does not, and why? IVR simulations were developed that simulated hyper-realistic social situations (e.g., a faculty search committee) where geoscience learners had to advocate for more equitable and inclusive decision-making processes with their avatar colleagues. In essence, creating an inclusive geoscience environment is about what people in a department do—their behaviors. The goal of the project was to help people develop the practices that are consistent with those that promote DEI. When it comes to advocating for DEI within geoscience settings, there are numerous complex practices that individuals need to deploy with considerable political and social tact to effect change. Missteps in such situations could prove embarrassing and put the person resisting institutional inertia in jeopardy. Therefore, individuals who put themselves in such a situation require a robust sense of efficacy (Bandura, 1997) to enact specific practices and choose specific words to use to counteract implicitly and explicitly biased practices. How, then, can geoscience leaders be taught to disrupt problematic and biased decision-making, and how can educators develop a learning environment that develops their self-efficacy to champion for diversity?

The IVR simulations were designed to tap into Bandura’s (1997) four hypothesized sources of self-efficacy. Mastery experiences, the most influential source, were tapped by immersing geoscientists into a hyper-realistic social situation where they had to practice using strategies for creating more equitable and inclusive environments on their avatar “colleagues” who would respond in ways that closely aligned with how their real colleagues could respond. Second, these simulations were recorded, which allows the geoscientists to watch the recordings and reflect on how they could have done better. The vicarious experience of watching themselves or watching recordings of their colleagues who were willing to share, were powerful ways for the learners to learn from watching their own past performances and, in some cases, their colleagues’ past performances. Finally, after the learners engaged in the simulation, they participated in a debrief-and-reflect session where they were provided with performance-specific feedback about how they could build from their past performance and improve in future opportunities, whether they are real or virtual. These social persuasions were another source of self-efficacy building information.

Overall, this example points toward how authentic intellectual work (Newmann and associates, 1996, 2016) allows educational psychologists to understand disciplinary inquiry and the problems of practice to design an IVR environment that leverages behavioral realism and social presence to build self-efficacy. Building self-efficacy to advocate for DEI in a geoscience context required practicing discipline-specific actions and then reflecting on and discussing the social effects that the learner had on the avatar colleagues.





Psychologizing About Problems of Practice in Virtual Reality

I started with the premise that educational psychologists should tackle problems of practice. This means that, as educational psychologists, we bring our disciplinary views to a problem just as practitioners bring their disciplinary views to a problem. I drew inspiration for this view from Berliner’s (2006) chapter in the second edition of the Handbook of Educational Psychology. In the third edition, Berliner had 10 years to reflect on the field, and noted that, to study the complexities of the educational enterprise multidisciplinary research teams will be needed, and educational psychologists will be sharing the investigative tasks with other diverse scientists, all bringing their diverse perspectives, methodologies, and investigative tools with them (Farley et al., 2016). Berliner argued that, although educational psychologists’ prominence may have diminished, the educational enterprise will be better illuminated.

The educational enterprise is complex, requiring diverse teams to solve seemingly intractable problems. In the IVR space, there certainly is a role for educational psychologists to play among a diverse team. Some of the IVR projects that have been mentioned in this chapter, as well as many other IVR projects include diverse multidisciplinary teams to tackle the problem of practice. As educational psychologists, we must continue to own the disciplinary expertise that we possess. My own expertise, for example, lies in Bandura’s (1986, 1997) social cognitive theory, which I bring to bear on the various IVR projects that I am involved in. For example, in creating the geoscience IVR learning environments, the team consists of people with expertise in DEI in higher education contexts; geoscientists; IVR technologists; and methodologists. Furthermore, because a significant part of the IVR simulation requires a human actor to give voice and life to the avatars that the learner sees on screen, our team also includes trained improv actors who have expertise in DEI. Over a century ago, William James (1899), in his Talks to teachers on psychology and to students on some of life’s ideals, argued that:


psychology is a science, and teaching is an art; and sciences never generate arts directly out of themselves. … A science only lays down lines within which the rules of the art must fall, laws which the follower of the art must not transgress; but what particular thing he shall do positively within those lines is left exclusively to his own genius.

(p. 3)



As it concerns the geoscience simulation project, the “lines” that social cognitive theory lays down speak to the power and limits of modeling in helping people to adopt new ways of behaving: “after adopters understand the new ways through modeling, they must be provided with the necessary guidance and ample opportunities to perfect the modeled activities under simulated circumstances where they need not fear making mistakes or appearing maladroit” (emphasis mine, Bandura, 1986, p. 161).

Therefore, the science of psychology shows us that, for geoscientists to be able to champion DEI in their geoscience departments, they need to see models for what that looks like, and they need opportunities to enact those practices in context-specific settings. And because making mistakes regarding DEI can feel daunting and potentially embarrassing, learners need to know that they can practice these skills in a safe and simulated environment where they do not have to fear appearing racist or sexist. The art of teaching resulted in the formation of a diverse team that produced an IVR learning environment that could be delivered from anywhere in the world where the actors and the learners have access to an internet connection and a laptop or computer. This IVR environment, as noted earlier, allows learners to practice advocacy skills, watch video of themselves practicing these skills, and then reflect on and discuss these practices with subject matter experts who know how to guide the learners.

Does this mean that educational psychology will be sharing the investigative tasks with other social sciences and humanistic fields of study, as Berliner suggested in the third edition of the Handbook of educational psychology? Yes, it does. Does it mean that the educational enterprise is better illuminated? Yes, it does. Does it mean that educational psychology is no longer the most important science for the study of education, therefore diminishing the status of educational psychologists? Perhaps, but I do know that working on a team with theatre professionals, geoscientists, and technologists is much more exciting and scientifically generative than being the lone scientist in educational matters. And that statement is no chocolate-covered broccoli.


Key Research Questions for the Next 10 Years

What problems of practice might educational psychologists tackle in the decade ahead, and what research questions can be pursued? Several educational psychologists have recently called attention to educational psychology’s history of complicity in racism, and have therefore called the educational psychology community to redress these issues (Johnson, 2020; López, 2022). In particular, Johnson (2020) and López (2022) asked the community a simple question: “How can educational psychology be harnessed to make changes for the greater good?” IVR research has tackled similar questions, ranging from empathy building to tackling global climate change. Even in the realm of tackling racism, IVR research has already begun tackling questions related to IVR’s capacity to promote racial empathy (Roswell et al., 2020) and to promote adaptive beliefs toward being able to align one’s actions with anti-racist practices (Chen et al., 2020). What researchers need to do now is to explore how IVR can be used to effect change on a large scale. Doing so will require asking logistical questions such as how equipment and software can be rolled out equitably. But the research questions to be asked could focus on three broad categories, as outlined by Bandura (2018) when he discussed social cognitive theory and its application in effecting individual and social change regarding some of the most intractable problems we face. The first category is the development and refinement of theoretical models, which identify the raw ingredients needed for social change and the mechanisms for how this change occurs. The second category is the development of translational and implementational models. And the final category is the development of social diffusion models for ensuring that programs for psychosocial change are responsibly aligned with the sociocultural traditions of diverse populations.

One example of theory development is Makransky and Petersen’s (2021) CAMIL model, as outlined earlier. The CAMIL model is only beginning to take shape, and so further developments are necessary. A promising way for educational psychologists to move the field forward is to continue refining and exploring the contours of the CAMIL model. Specifically, Makransky and Petersen explicitly stated that researchers need to investigate the instructional designs and pedagogical decisions that educators make, and the learning consequences of those decisions. This is a ripe area for educational psychologists, teamed with diverse researchers and practitioners, to explore this line of inquiry.

Also, given the power of self- and collective efficacy beliefs in effecting social change, further research needs to explore how instructional designers can leverage the sources of efficacy beliefs when designing in VR (Huang et al., 2020; Usher et al., 2018). In an IVR context, for example, it is not clear what would constitute a mastery experience. If advocating for DEI, which aspects of the IVR environment need to be realistic for an experience to be perceived as an authentic mastery experience? What about social persuasions—what social cues are learners looking for in a digital space so that the messages (both verbal and nonverbal) bolster people’s efficacy beliefs? What about building collective efficacy? Because IVR has historically been focused on an individual experience, to what degree can collective participation of teams of individuals operating within the same virtual space be leveraged to build people’s capacity to organize and mobilize groups of people toward countering the pernicious effects of racism?

As mentioned earlier, Chen et al. (2020) offer an example of a translational and implementational model. They applied the tenets of social cognitive theory to the design and creation of an IVR application that re-envisioned what professional development in DEI could look like. This approach, however, is still in its infancy, and will require further exploration including questions of how long this program’s effects last, for whom, and why? What effect does this program have on the climate of a learner’s institution? What learning experiences are required outside of the IVR environment to cement people’s learning within the environment? What are some unintended consequences of this program, and how can missteps be corrected?

Finally, social diffusion models regarding IVR are of particular importance, especially in the realm of DEI, where programs will need to be aligned to specific social and cultural milieus. IVR learning environments will need to be flexible enough that they can be adapted to fit a varied landscape. Teams will need to be diverse to best serve diverse populations. Programs cannot simply be imposed on people. Nor can IVR environments be used to seduce people into using a fun and interesting new technology if the content and implementation are not responsibly and thoughtfully crafted. Therefore, research questions about social diffusion models should attend to the target population’s customs and values, and how voices especially from marginalized communities can be elevated so that their perspectives are given their proper weight.

Bandura (1997, 2001, 2018) has noted that much effort has been spent in developing effective models of social change, but little research has been done on how best to promote their widespread adoption. It is not enough simply to create effective models of instruction and social change, and rely on the evidence of their effectiveness to persuade people to adopt these changes wholesale. In fact, social change often involves considerable pushback and resistance, and so models of social diffusion often progress through four phases, as outlined by Bandura (1997): (1) selecting an optimal site to introduce the innovation; (2) creating the necessary preconditions for change; (3) implementing a demonstrably effective program for the adoption of the innovations; and (4) using the power of successful example to disperse the innovation to other settings. Educational psychologists, collaborating with diverse groups of researchers and practitioners, can embark on lines of inquiry at any of these four phases of social diffusion. What features of a community, for example, make a particular site “optimal” to introduce an innovation? Specifically for IVR, because IVR often models situations that are realistic but not completely real, what types of guides and resources are needed for learners to apply what they have learned to their daily lives? Given the newness of IVR as a learning medium, and the difficulty of conducting research on social diffusion models, this is a rich area for further research.
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When day comes we ask ourselves:

Where can we find light

In this never-ending shade?

The loss we carry, a sea we must wade.

We’ve braved the belly of the beast.

We’ve learned that quiet isn’t always peace,

And the norms and notions of what “just is”

Isn’t always justice.

“The Hill We Climb”

(Gorman, 2021)



“And the norms and notions of what ‘just is’/Isn’t always justice” (Gorman, 2021, p. 12). As Amanda Gorman (2021) argued in her poem for the U.S. presidential inauguration on January 20, 2021, the expectations of systemic racism and social inequality that are socially enforced–what just is–is not just. Certainly, the United States is not alone in its unrelenting systemic racism and social inequality. Despite being in the middle of a global COVID-19 pandemic, anti-racism protests around the world following George Floyd’s murder by police sent a profound message that enough is enough. It is time for justice. Sadly, nearly one year to the day after Floyd’s death, 215 unmarked graves of Indigenous children were discovered by an anthropologist at a Kamloops Indian Residential School in British Columbia, Canada. It did not take long before this was woefully touted as the “Biggest fake news story in Canada” by the New York Post1 (Kennedy, 2022). Let us be clear: There is no question that residential schools forcibly separated children from their families with the sole purpose of stripping them of their heritage, culture, and language (Fournier & Crey, 1997). Systemic racism simply raised its ugly head. Indeed, systemic racism is not a North American issue; it is a global issue. White supremist colonialism has likely been a global notion at least since the 1600s (The New York Times, 2019). Unfortunately, educational psychology also has a prejudiced past. Since its inception, most of the research in educational psychology has contributed to systemic racism (American Psychological Association, 2021), which has led to calls for its decolonization (DeCuir-Gunby & Schutz, 2014; Kumar & DeCuir-Gunby, 2023; López, 2022; Matthews & López, 2020; Strunk & Andrzejewski, 2023; Usher, 2018).

As López (2022) questioned, can educational psychology be harnessed to make changes for the greater good? Even more broadly, we need to ask ourselves: How can we make educational psychology relevant again (Berliner, 1993; Farley, 2016 HB32)? With these questions in mind, we took to the task of conducting a thematic analysis of the chapters in this fourth edition of the Handbook of Educational Psychology (HB4), taking into consideration the reactions, reflections, and recommendations from each of the nine authors of the “Afterword I” from the previous Handbook (HB3) on the past, present, and future of educational psychology (Farley et al., 2016). We begin with a brief review of these reactions, reflections, and recommendations and evaluate the extent of their uptake since 2016. We then present our thematic analysis of the 29 chapters that populate the pages of this edition of the Handbook. From our analysis, we hope to push the field forward toward a progressive one that can be harnessed for the greater good. Our goal is to spark critical reflection and change in our field and to navigate educational psychology down the path that Dewey always intended; for the improvement of society (López, 2022).

Reflections From 2016: The Prejudiced Past

The most salient theme from the “Afterword” of the third edition of the Handbook was what Berliner has been claiming for decades: “the great disconnect” between educational psychology research and educational practice (Berliner, 2008; De Corte, 2016 HB3). We have had little impact. We have had little influence. As Andrea Cornbluth (see Schutz & Muis, 2024) steps into her classroom, it is unlikely that policies, practices, or her engagement with students are influenced by what educational psychologists have had to say about teaching and learning. This has stemmed from our failure as a discipline to communicate well with educational and policy communities (Alexander, 2016 HB3; though see Nichols, 2024, on how to address this issue). Educational psychologists do not seem to consider policy as part of our purview and there is a lack of precedent, training, and opportunity for publishing that would allow for better communication with educational and policy communities (Nichols, 2024). Although educational psychology has a lot to offer when it comes to educational practice, we have not successfully positioned ourselves to highlight what we can contribute (Calfee, 2016 HB3). Prior to positioning ourselves, however, we must be clear about who we are–our identity–and why we matter (Woolfolk Hoy, 2016 HB3). We must also address issues that have plagued research in educational psychology. Only then can we engage in outreach activities that enable our research to truly impact policy and practice (Anderman, 2011) and make change for the greater good (López, 2022).

The first major issue that was identified in 2016 was the replication crisis3 (Farley, 2016 HB3). As Farley argued, given that educational psychology research is often conducted in contrived settings that are divorced from the real world, typically with small convenience samples, it should come as no surprise that its findings often failed to transfer to the real classroom context (Berliner, 2016 HB3). Second, even research results that were garnered from schools and classrooms typically did not transfer because culture and context were often ignored (Woolfolk Hoy, 2016 HB3). Despite the shift from behaviorism to cognitive psychology in the 1970s as the prominent paradigm, instructional interventions often failed (Baker, 2016 HB3). To explain this, Baker (2016 HB3) noted that, like the behaviorists, educational psychologists were sill focused on too molecular a level of outcomes. Not much has changed: “It is all too ironic that we are back to decomposing large domains or constructs into micro levels of behaviors, such as clicks and gazes” (p. 428). What was their recommendation to address these issues?

To be more relevant and have more impact, Woolfolk Hoy (2016 HB3) reminded us of Jere Brophy’s encouragement: we need to devote a good proportion of our work to that which has immediate application–that which is relevant to the practical and predictable problems and tasks of learning and teaching. De Corte (2016 HB3) called for more design-based research (DBR). Researchers who adopt a DBR approach endeavor to understand the world by attempting to change it via interventions. DBR, primarily adopted by the learning sciences, is applied for studying innovative learning environments in classroom settings. Interventions are developed and then altered iteratively to promote best outcomes for a particular classroom context (Sandoval & Bell, 2004). To ensure that DBR can result in principles and artifacts that lead to innovation and improvement of classroom practices, there must be interactive collaboration among researchers and practitioners (De Corte, 2016 HB3). As Greeno (2016 HB3) argued, this requires a situative approach to conducting research where activity is understood as participation in practices that the participating members have in common with others in communities of practice (see Nolen, 2024). As such, a systems approach to conducting research involves investigating, designing, developing, and studying learning at the level of the activity system that includes multiple people along with the materials with which they interact (Greeno, 2016 HB3).

Part of our prejudiced past was that educational psychology followed in the footsteps of E. L. Thorndike. Thorndike was a eugenicist, much like many psychologists at that time (Strunk & Andrzejewski, 2023). Eugenicists believed there was a biological racial hierarchy where white people were at the top and Black people were at the bottom. Many early educational psychologists positioned their work to provide scientific evidence of that idea by focusing on racial hierarchies of intelligence and ability (Strunk & Andrzejewski, 2023). Positivist approaches, which have their roots in the eugenics movement (Strunk, in press), were fully embraced by the field. Once overt scientific racism became unpopular, the field transitioned to adopt more “neutral, value-free, and culture-free” objective methodologies (Vassallo, 2017). Educational psychology became well known for its perceived rigorous methodologies, complex statistical analyses, and scientific basis of its empirically validated theories of teaching and learning (Berliner, 2016 HB3).

However, a rebellion arose from social scientific fields of study, like anthropology, who moved away from the rigid psychometric and statistical methods of educational psychology to methods wherein culture, norms, social groupings, hierarchies, and context were taken into consideration. Educational psychology continued to ignore context and culture (Woolfolk Hoy, 2016 HB3), and our explanatory powers waned (Berliner, 2016 HB3). To ignore culture and context and to believe that the researcher and research was color blind, neutral, objective, and meritorious, meant that educational psychology perpetuated systemic racism and social inequality (APA, 2021). Indeed, across many subfields within educational psychology, white students were upheld as the gold standard from which to compare and much of the research that was done was conducted with white populations; race, culture, or context was rarely considered (Strunk & Andrzejewski, 2023). This may be why other recommendations included more mixed methods (Berliner, 2016 HB3), more collaboration with educators, and more multidisciplinary work (Mayer, 2016 HB3; Woolfolk Hoy, 2016 HB3) to bring culture and context to the forefront. So, where are we now?

In short? We still have a lot of work to do. Since 2016, most of the research conducted in educational psychology has remained stuck in Thorndike’s post-positivist approach to studying primarily white, English-speaking North American and European individuals from middle class backgrounds. A belief in the universality of major theories continues to dominate, mired in deficit frames of thinking thereby perpetuating educational disparities for communities of color and those who are economically disadvantaged (Schutz, 2020; Zusho & Clayton, 2011). However, there is light in this never-ending shade.


Thematic Analysis: Our Progressive Future

Our thematic analysis of the chapters in the HB4 reveals a strong push for progressive change. HB4 authors have made calls for significant shifts in our thinking and approaches to educational psychology to move away from our prejudiced past toward a progressive, relevant, and racially sensitive future. The gauntlet has been thrown. The work will not be easy, but some of that work is already underway and many chapters in the current Handbook provide critical guidance for us as field to move forward. Across the 29 chapters in this Handbook, the themes that we identified included (1) a racist, gendered, and narrow-focused past that must change, which will require (2) adopting situated perspectives in research that will need (3) different research methods and methodologies to ensure (4) social justice.

Social Justice

Murphy et al. (2024) recommend that educational psychologists unearth the value of philosophy to better inform our own lines of inquiry. Philosophical writings can serve to provoke reflection and may prompt a re-examination of our beliefs, methods, and interpretations. To situate how philosophy can guide progressive inquiry in educational psychology, they introduce us to contemporary philosophers who touch on critical issues of race, gender, class, equity, and social justice. For example, work in epistemic cognition could benefit from consideration of Indigenous epistemologies (McClean & Waters, 2020) and other marginalized people’s ways of being and knowing (Collins, 2000).

As a field, we need to discuss the social inequalities that exist. We need to question our own assumptions about what behaviors should be valued and what it means to be a good student. Educational psychologists to date have not sufficiently examined how sociocultural markers based on gender, sexuality, race, ableism, or culture shape ethical and moral judgments (Murphy et al., 2024). Indeed, as López (2024) reminds us, only 1% of research in educational psychology focuses on race as a primary construct of interest. Missing from many theories in educational psychology are other voices, particularly those from marginalized communities (Cross Francis, 2024; DeCuir-Gunby, 2024; Hong & Perez, 2024; Journell & Halvorsen, 2024; Lin et al., 2024; Lombardi & Bailey, 2024; López, 2024; McCrudden & Rapp, 2024; Miele et al., 2024; Nyachae & Pham, 2024; Vega, 2024; Zusho & King, 2024).

As DeCuir-Gunby (2024) and others in this volume argue, we need to expand our traditional theoretical approaches and consider racial frameworks such as Critical Race Theory (CRT) to incorporate race-focused approaches and race-reimaged approaches. The status quo must be challenged. Research in educational psychology can no longer continue with an absolutist, culture-neutral and color-blind approach (Zusho & King, 2024) wherein the assumption is that racial differences have little impact on individuals and that everyone has similar experiences (DeCuir-Gunby, 2024). López (2024) underscores that this will require a shift in focus to examine “how inequities are sustained by the marginalization of the very knowledge that addresses racism as relegated to being the responsibility of Black, Indigenous, Latinx, and other marginalized communities” (p. 434).

To provide an example of this shift, Vega (2024) takes a CRT approach to challenge the current definition of exceptionality or giftedness and underscores how minoritized students are not fairly represented. This needs to change. Why? “Gifted minoritized youth report feelings of discrimination, isolation, and internalizing symptoms, which speaks to their humanity in a system that often denies it” (p. 338, emphasis added). In the context of mathematics learning and teaching, Cross Francis (2024) describes the historic and continued marginalizing experiences of Black, Indigenous, and People of Color (BIPOC) students in mathematics education, BIPOC mathematics educators, and BIPOC researchers. Mathematics is a racialized space,4 and classrooms cannot be treated as race, gender, or sexuality neutral. BIPOC students have been positioned as low achieving, and any achievement gap “explanations” have placed blame on these students, their communities, and cultures. The spotlight on deficit thinking must shift to focus on how teacher biases and instructional deficiencies can have a profound effect on student learning (López, 2024; Meyer & Anderman, 2024). Cultural knowledge, cultural content integration, and language should be implemented into pedagogical approaches (Kendeou et al., 2024; López, 2024) to meet the needs of all students, not just the white ones. As a larger community, we must challenge the ways institutions, including schools and our own research “benefit and uplift white students” (p. 482, Cross Francis, 2024). Passion must be instilled in students to foster life-long learning and the pursuit of knowledge, and students’ identity is ultimately tied to understanding what they are passionate about (Vallerand et al., 2024). This will require critical consciousness so that teachers can engage in pedagogical practices that are related to students’ identities (López, 2024).

As Sheldon and Castek (2024) illustrate, exacerbation of the biases, inequalities, discriminations, exclusions, and marginalization not only exist in schools, but also exist in the digital world. Algorithms can be used to sort people in conjunction with predictive analytics, and this can have a profound negative social impact. As such, it is also critical to train teachers and students to become data literate. Educational psychologists should also develop more interventions to target cyberbullying, which may help promote social justice given that marginalized and lesbian, gay, bisexual, transgendered, and queer (LGBTQ+) individuals are more likely to be victims of cyberbullying and bullying more broadly (Espelage et al., 2024). Virtual reality (Chen, 2024) can be harnessed to address issues of diversity, equity, and inclusion wherein individuals can be made aware of microaggressions and racism and foster understanding of one’s own biases. Gaming (Steinkuehler & Squire, 2024), when the focus of the game is targeted at combating racism and social inequities, may also be leveraged for the greater good. We can see light in this never-ending shade. But our research methods must also change to harness the good that educational psychology has to offer (D’Mello & Grasser, 2024; Luk & Christodoulou, 2024; Lajoie & Poitras, 2024; Trevors, 2024).


Situated Inquiry Approaches

Nolen (2024) calls for a situative approach to conducting research and a move away from snapshots of constructs that lack context. Situative approaches are needed to understand the contextualized nature of knowledge where the basic unit of analysis is the activity system, and all human activity is situated in various social systems. Accordingly, a situative approach focuses on larger groups (two or more individuals), the layers of context in which their activity is embedded (e.g., classrooms, communities), the identities of the individuals within those activity systems, and the power structures that afford or constrain participation. Similarly, Marchand and Hilpert (2024), Miele et al. (2024), and Hong and Perez (2024) call for a complex systems approach, which is contrasted with the traditional approaches to research generally characterized by component dominant thinking wherein components are operationalized, and directional hypotheses are made about relationships between variables or differences between groups. In contrast, complex systems attempt to understand how the dynamic behavior of a system might lead to the emergence of complex forms and how stability and change might emerge within that system.


Progressive Inquiry Methods

Indeed, many chapters in this volume have called into question and have begun to shift away from post-positivist approaches to those that have greater potential in supporting social justice concerns including QuantCrit and Queer Quant (DeCuir-Gunby, 2024; Frenzel et al., 2024; Greene et al., 2024; Lin et al., 2024; Marchand & Hilpert, 2024; McCrudden & Rapp, 2024; Meyer & Anderman, 2024; Miele et al., 2024; Nolen, 2024). As Meyer and Anderman (2024) note, we need to move away from “dipstick methods” (i.e., data without context) and WEIRD (Western Educated Industrialized Rich Democratic) perspectives if we want to avoid reiterating research implications that do not take context and culture into consideration. McCrudden and Rapp (2024) describe transformative approaches to inquiry that “share a common goal of promoting social justice by empowering and giving voice to marginalized or otherwise oppressed groups, and/or exposing and dismantling power structures that perpetuate marginalization and oppression” (p. 54). They recommend use of mixed methods coupled with CRT, feminist theory, Indigenous theory, LGBTQ+ theory, among others. Race-reimaged and race-focused work will certainly test the universality of our assumptions, and we predict these assumptions may quickly fall apart. We see this as a good thing. We must dismantle our theories and approaches before we can assemble an educational psychology that can be harnessed for the greater good.



Final Thoughts

Much like the recommendations put forth by authors of the “Afterword I” from 2016, to make educational psychology relevant again, we must take more inter-, multi-, and transdisciplinary approaches, methodologies, and perspectives. We must work closely in collaboration with educators, teachers, students, policymakers, schools, communities, and across cultures to realize the potential that our field has to offer (Meyer & Anderman, 2024). And, to harness the good that educational psychology has to offer, we must conduct more research with those whose voices have for far too long been ignored (Zusho & King, 2024). We must examine how cultural and larger historical and economic forces shape and change students’ beliefs, cognitions, emotions, and motivations, and teachers’ pedagogical approaches, beliefs, motivations, cognitions, and emotions. We cannot assume universality. Finally, we must as a field diversify our samples as well as the scholars who are conducting the research (Zusho & King, 2024).

Upon reflection, we realize that many of the authors of the current Handbook are from predominantly English-speaking, North American and European countries. It is incumbent upon us to invite and listen to other voices from Southeast Asia, South America, and Africa. Otherwise, we will continue to suffer from a narrow view of our field and remain dark in this never-ending shade. To end with Amanda Gorman’s (2021) words, we can no longer be quiet, as quiet isn’t always peace. It is time to change the norms and notions of what “just is” and fight for justice.



Notes


	This comment was based on the fact that no excavations have been done to date. Otherwise, this has not been accepted as “fake news.”

	All “2016 HB3” citations are in reference to the “Afterword I” (Farley et al., 2016) in the Handbook of educational psychology, 3rd Edition.

	We do not view the replication crisis as a crisis given contextual differences from one study to the next (i.e., different people, different time, or even same people but variable interactions with each other over time). As Heraclitus (525 BC) once said, “No man ever steps in the same river twice, for it’s not the same river and he’s not the same man.” If change is the constant, what does replication actually look like?

	Research has shown that racial match between a teacher and student improves Black students’ opportunities to learn, whereas a mismatch constrains these opportunities given racialized effects on teachers’ expectations, discipline, and achievement (see Battey et al., 2018).
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Ji Hong is Professor in the Department of Educational Psychology at the University of Arizona, USA. She received her B.A. from Seoul National University in South Korea, M.A. from Arizona State University, and Ph.D. from University of Georgia. As a qualitative and mixed methods methodologist her research mainly addresses pre-service and in-service teacher development through the lens of teacher identity. Within this broad goal, she specifically investigates teachers’ cognitive, emotional, and motivational competencies embedded in various classroom, school, community, and social-cultural-historical contexts. Her current project examines multiply marginalized teachers’ intersecting social identities, and how those identities connect to teacher identity, agency, and wellbeing. On many projects, she collaborates with teachers to build and sustain professional capacities across their career trajectories. She is currently serving as an editorial board member for the journals Contemporary Educational Psychology, Teachers and Teaching: Theory and Practice, and Journal of Experimental Education.

Jun Sung Hong is Associate Professor in the School of Social Work at Wayne State University. He is also a Visiting Professor in the Department of Social Welfare at Ewha Womans [Women’s] University in Seoul, South Korea, and the Associate Director of the Laboratory of Study of Youth Inequality and Justice. He received his Ph.D. in Social Work at the University of Illinois Urbana-Champaign and his MSW degree in Social Work at the University of Michigan. He explores the antecedents and psychosocial outcomes of various forms of youth violence (i.e., bullying, polyvictimization, school shootings), risk-taking behaviors, and delinquency using primary and secondary data. He focuses specifically on violence and victimization experienced by racial/ethnic minority, immigrant, LGBTQ+, juvenile justice-involved, economically disenfranchised, and urban children, adolescents, and young adults. He has collaborated with researchers in the United States and abroad. He has over 200 scholarly articles, 23 book chapters, and 15 encyclopedia entries. He also co-authored School Bullying: Youth Vulnerability, Marginalization, and Victimization (Springer International Publishing).

Wayne Journell is Professor of Social Studies Education and Associate Chair of the Teacher Education and Higher Education department at the University of North Carolina at Greensboro, USA. He received his Ph.D. from the University of Illinois at Urbana-Champaign in 2009, and prior to entering academia, he taught high school social studies in Roanoke, Virginia. His research focuses on the teaching of politics and controversial issues in K-12 education, and he is a two-time recipient of the Exemplary Research in Social Studies Award from the National Council for the Social Studies. He has published over 100 scholarly articles/book chapters, as well as seven books, including Teaching Politics in Secondary Education: Engaging with Contentious Issues (2017, State University of New York Press); Unpacking Fake News: An Educator’s Guide to Navigating the Media with Students (2019, Teachers College Press); Post-Pandemic Social Studies: How COVID-19 Has Changed the World and How We Teach (2022, Teachers College Press); and Becoming a Scholarly Journal Editor: Practical Advice for Editors and Tips for Authors (2023, Rowman & Littlefield). Since 2016, he has served as editor of Theory & Research in Social Education, which is the premier research journal in the field of social studies education.

Panayiota (Pani) Kendeou is Distinguished McKnight University Professor and Guy Bond Chair in Reading in the Department of Educational Psychology at the University of Minnesota. Dr. Kendeou directs the Reading + Learning Lab and co-directs the CEHD Learning Informatics Lab, both at the University of Minnesota. In her research program, Dr. Kendeou examines the cognitive processes of reading comprehension in an effort to advance our theoretical understanding of reading and transform reading instruction in K-12 schools. She develops theoretical models that explain how students acquire and revise knowledge during reading, and uses those models to design and test innovative, educational technologies that transform reading instruction and improve reading achievement. Dr. Kendeou has published extensively in the area of reading comprehension and her work has received numerus awards, including the Excellence in Research Award from the College of Education and Human Development at the University of Minnesota in 2020, the Early Career Impact Award from the FABBS Foundation in 2015, the Tom Trabasso Young Investigator Award from the Society for Text & Discourse in 2012, and the Research in Literacy Award from the UK Literacy Association in 2009. Dr. Kendeou is currently the Editor of the Journal of Educational Psychology. She is a fellow of the American Psychological Association (APA), the American Educational Research Association (AERA), and the Society for Text and Discourse (ST&D).

Ronnel King is Associate Professor in the Department of Curriculum and Instruction, at The Chinese University of Hong Kong. He received his Ph.D. in Educational Psychology from The University of Hong Kong. He is also an Adjunct Associate Professor at the Education University of Hong Kong and the University of Macau. Dr. King conducts research examining student motivation, socio-emotional learning, and well-being. He uses a socio-cultural perspective to examine these topics, particularly focusing on the roles of ecological factors such as cultural values, socio-economic opportunities, and income inequality. Dr. King has received numerous awards, including the Highly Commended Global SELF Dissertation Award in 2012, the APS Rising Star Award in 2017, and the Michael Bond Award for Early Career Contributions to Social Psychology in 2021. According to data drawn from Essential Science Indicators (ESI), he is in the top 1% of the most highly cited authors. He is also among the top 2% most highly cited researchers according to lifetime and recent-year citations drawn from Scopus database. In a recent review of highly productive researcher in Educational Psychology Review, Fong and collogues (2022) identified him as one of the most prolific early career educational psychology journals including the Journal of Educational Psychology, Educational Psychologist, Educational Psychology Review, and Contemporary Educational Psychology among others. He is currently serving on the editorial boards of Contemporary Educational Psychology, Learning and Individual Differences, Social Psychology of Education, and Asian Journal of Social Psychology. He is also an associate editor of The Asia-Pacific Educational Research and The Educational and Developmental Psychologist.

Susanne P. Lajoie is Professor and Canada Research Chair in Advanced Technologies for Learning in Authentic Settings in the Department of Educational and Counselling Psychology and a member of the Institute for Health Sciences Education at McGill University. She received her Ph.D. in Educational Psychology from Stanford University. Dr. Lajoie explores how theories of learning and affect can be used to guide the design of advanced technology rich learning environments in different domains (i.e., medicine, mathematics, history, etc.). These environments serve as research platforms to study student engagement and problem solving in authentic settings. She applies cutting-edge methodologies that provide multiple channels of evidence about the relationship between cognitive and biological processes pertaining to learning. Her analyses are used to develop computational models of the cognitive components underlying problem solving in specific domains. This technique involves documenting learning trajectories to develop adaptive instruction based on learner profiles. Concurrently she uses assessments of learners’ emotional states through physiological measures (i.e., electrodermal responses), face-reading technology, and self-report measures that examine the relationship between emotional appraisals and learning while using technology. She is a Fellow of the Royal Society of Canada, as well as the American Psychological Association and the American Educational Research Association. She received the ACFAS Jeanne-Lapointe Prix for Educational Sciences and the Thérèse Gouin-Décarie Prize for Social Sciences along with the AERA-TICL Outstanding International Research Collaboration Award.

Tzu-Jung Lin is Associate Professor of Educational Psychology in the Department of Educational Studies and Faculty Fellow in the Crane Center for Early Childhood Research and Policy at The Ohio State University in the United States. Dr. Lin’s research aims at understanding (a) the micro- and macro-level processes and impacts of dialogic teaching and learning, (b) malleable factors underlying the complex classroom social ecologies that contribute to children’s social and academic development, and (c) the teaching and learning of reading and writing. She has published articles in high-ranked journals such as the Journal of Educational Psychology, Contemporary Educational Psychology, Child Development, Cognition and Instruction, Learning and Instruction, British Journal of Educational Psychology, Journal of Early Adolescence, Psychological Science, and several others. She has employed multiple modes of inquiry in her work, including experimental (randomized control trials, quasi-experimental, design-based research, researcher-practitioner partnership), developmental (longitudinal observational/survey research, microgenetic research), mixed methods, cross-cultural comparisons, and case study. Dr. Lin is an editorial board member for the Journal of Educational Psychology, Contemporary Educational Psychology, Reading and Writing, and Early Childhood Research Quarterly. Her work has been supported by multiple grants funded by the Institute of Education Sciences, Spencer Foundation/National Academy of Education, and the American Psychology Foundation.

Doug Lombardi holds a Ph.D. in Educational Psychology from the University of Nevada, Las Vegas, USA and is Associate Professor in the Department of Human Development and Quantitative Methodology, University of Maryland, College Park, USA. As the head of the Science Learning Research Group (http://sciencelearning.net), he conducts research examining scientific reasoning and thinking about knowledge claims. Much of this research is supported by the U.S. National Science Foundation and situated within the context of formal classroom settings. Dr. Lombardi and his research team specifically design, implement, and test effective teaching tools and strategies to support socio-scientific learning and understanding, particularly about topics that pose local, regional, and global challenges (e.g., causes of current climate change, availability of freshwater resources, science denial). His research and theoretical positions have been published in journals such as Psychological Science in the Public Interest, Educational Psychologist, Journal of Research in Science Teaching, Journal of Environmental Psychology, Contemporary Educational Psychology, Science Education, and Learning & Instruction. Dr. Lombardi has received early career research awards from (a) NARST: A Global Organization for Improving Science Education Through Research, (b) American Educational Research Association’s Division C (Learning and Instruction), (c) American Psychological Association’s Division 15 (Educational Psychology), and (d) the Society for Text & Discourse. Dr. Lombardi is an Associate Editor for the Journal of Research in Science Teaching.

Francesca López is the Waterbury Chair in Equity Pedagogy, Department of Curriculum and Instruction, College of Education, Pennsylvania State University, USA. She began her career in education as a bilingual (Spanish/English) elementary teacher, and later as a high school counselor, in El Paso, Texas. Her research focuses on the ways asset-based pedagogies promote identity and achievement outcomes for Latinx youth and has been funded by the American Educational Research Association Grants Program, the Division 15 American Psychological Association Early Career Award, the National Academy of Education/Spencer Postdoctoral Fellowship, the Institute of Education Sciences, the National Science Foundation, the Chan Zuckerberg Initiative, Assessment for Good, and the Spencer Foundation. She is a Fellow of the American Educational Research Association, the American Psychological Association, and the National Education Policy Center. López is a co-editor of the National Education Policy Center publications and co-editor of the Review of Research in Education.

Gigi Luk is Associate Professor in the Department of Educational and Counselling Psychology at the McGill University in Montreal, Canada. She received her Ph.D. in developmental and cognitive psychology from York University in Toronto, Canada, followed by a postdoctoral fellowship at the Rotman Research Institute at the Baycrest Center. She held assistant and associate professorships of education at the Harvard Graduate School of Education in Cambridge, USA, before joining McGill University in 2019. Luk’s research on the cognitive and neural consequences of multilingualism extends across the lifespan. She leads a research program that examines how diverse language experiences interact with development and learning, using a range of methodologies including neuroimaging methods, behavioral assessments, and education data. Adopting a transdisciplinary approach, Luk’s research program aims to examine: (1) meaningful and rigorous ways to characterize multilingualism; (2) how multilingualism and executive functions interact to influence literacy outcomes; and (3) neural plasticity relating to diverse language and learning experiences. Her research was funded by federal and provincial agencies in Canada and the United States. Luk was a Spencer/National Academy of Education postdoctoral fellow (2013–2014) and has served as an associate editor for Bilingualism: Language and Cognition (2016–2021) as well as on editorial boards for Journal of Educational Psychology and AERA Open. She co-chairs the program committee of the 2023 Society of Research for Child Development Biennial Meeting.

Gwen C. Marchand is Professor of Educational Psychology at the University of Nevada, Las Vegas (UNLV), USA and she serves as the Interim Associate Vice President for Research at UNLV. She earned her Ph.D. in Systems Science: Psychology at Portland State University with a focus on developmental psychology. Her scholarship applies complexity and mixed methods research approaches to investigate academic motivation and engagement classroom systems, student mobility, and collaborative team processes. Dr. Marchand engages in interdisciplinary research and research practice partnerships as foundational elements of her work. She has received extramural funding from federal and state agencies for her work and her current project focusing on supporting motivation in middle school science classrooms is funded through a collaborative research grant from the National Science Foundation. Dr. Marchand’s professional service includes Program Chair and Treasurer of Division 15 of the American Psychological Association (APA), Secretary/Treasurer for the Complexity Theories in Education Special Interest Group of the American Educational Research Association (AERA), and President of the Scholarly Consortium for Innovative Psychology in Education (SCIPIE). She has co-guest edited a special issue on complex system for the Journal of Experimental Education and one on mixed-methods in educational psychology for Contemporary Educational Psychology. Dr. Marchand’s work has been published in top educational psychology journals, including the Educational Psychologist and the Journal of Educational Psychology.

Matthew T. McCrudden is Professor in the Department of Educational Psychology, Counseling, and Special Education in the College of Education at Pennsylvania State University. He received his M.A. in Cognition, Learning, and Development from the University of Nebraska-Lincoln and Ph.D. in Learning and Technology from the University of Nevada-Las Vegas. Previously, he had appointments at the University of North Florida (2005–2008) and Victoria University of Wellington, New Zealand (2008–2018). He teaches courses in educational psychology and research methods. His research examines how people learn when they read and write. He uses a variety of methodological approaches (quantitative, qualitative, and mixed methods) to understanding learning. His books include Cognition in Education from Routledge and the co-edited volumes Misinformation and Fake News in Education from Information Age Publishing (IAP), Handbook of Multiple Source Use from Routledge, Use of Visual Displays in Research and Testing: Coding, Interpreting, and Reporting Data from IAP, Learning Through Visual Displays from IAP, and Text Relevance and Learning from Text from IAP. He is currently an associate editor for the Journal of Educational Psychology and was previously an associate editor for Contemporary Educational Psychology.

Kristen L. McMaster is Guy Bond Chair in Reading and Professor of Special Education at the University of Minnesota. Her research focuses on developing classroom-based and individualized reading comprehension and writing assessments and interventions. She has published her research in top-tier outlets including Journal of Educational Psychology, Exceptional Children, Journal of Learning Disabilities, Journal of School Psychology, Journal of Special Education, School Psychology Review, and Scientific Studies of Reading. She has managed several large-scale research grants, including PI or co-PI on two IES Initial Efficacy grants, PI or co-PI on four IES Development and Innovation grants, co-PI on an IES scaling up grant, and a Lead Researcher at the MN Research Institute on Progress Monitoring. She also collaborates on two international efficacy studies, in Iceland and the United Kingdom. She has over 100 publications, is an associate editor of the Journal of Educational Psychology and the Elementary School Journal, serves on many editorial and advisory boards, is a recipient of the Council for Exceptional Children Division for Research (CEC-DR) Distinguished Early Career Research Award, and is past President of the Council for Exceptional Children’s Division for Research. She was a trainer and member of the Technical Review Committee for the National Center on Intensive Intervention and provides national and international workshops and technical assistance to teachers and other educators.

Danielle S. McNamara is Executive Director of the Learning Engineering Institute at Arizona State University, Professor in the Department of Psychology, and Director of the Science of Learning and Educational Technology (SoLET) Lab. She is an international expert in the fields of cognitive and learning sciences, comprehension, writing, natural language processing (NLP), intelligent tutoring, and artificial intelligence in education. She and her team have developed several intelligent tutoring systems, including iSTART and Writing Pal, for comprehension and writing instruction and practice. Research on these technologies have explored methods for improving student engagement via game-based practice, enhanced adaptability functions, and assessed the feasibility and usability of these systems in real world settings such as high school classrooms. Dr. McNamara has also led the development and testing of multiple NLP tools that have been used in various contexts and learning environments involving essay writing, reading comprehension, second language learning, and creativity. Such tools allow for quick, efficient, and reliable analyses of large text corpora, which is particularly relevant and valuable when analyzing big data. She is a member of the National Academy of Education, an APS, AERA, and ST&D fellow, Founding Editor of APA Technology, Mind, & Behavior, and served as associate editor for the Cognitive Science Journal, Journal of Educational Psychology, Learning & Instruction, International Journal of Artificial Intelligence in Education, and founding AE of Topics in Cognitive Science.

Debra K. Meyer is a professor in the School of Education at Elmhurst University. She was an elementary educator in Mesa, Arizona, before earning her doctorate in educational psychology at the University of Texas-Austin. Her research has involved studying the relationships among student and teacher motivations, emotions, teaching and learning, as well as professional transitions from pre-service to in-service teaching and leadership. She has primarily focused on classroom-based research involving qualitative and multi-methodological approaches for studying classroom contexts. She has served on the editorial boards of American Educational Research Journal, Journal of Classroom Interaction, Journal of Educational Psychology, Journal of Experimental Education, and Theory into Practice, and on the American Psychological Association Division 15’s Publications Committee. She edited the Division 15-Corwin research to practice series, Classroom Insights. Recently, she co-edited, Teaching Motivation for Student Engagement, with Dr. Alyssa Emery as part of the Teaching Educational Psychology series. Currently she is collaborating with Dr. Nancy Perry and Dr. Julianne Turner on a forthcoming book focused on how to conduct classroom research in partnership with classroom teachers, and teaching in undergraduate teacher education and graduate teacher leadership programs.

David B. Miele is Associate Professor in the Department of Counseling, Developmental, and Educational Psychology in the Lynch School of Education and Human Development at Boston College. He is also the director of the Ph.D. Program in Applied Developmental and Educational Psychology and the principal investigator of the Motivation, Metacognition, and Learning (MML) Laboratory (http://www.bc.edu/mmllab). His research focuses on students’ beliefs about their ability, learning, and motivation, and examines how these beliefs influence their engagement in academic tasks. At the broadest level, he is interested in what it takes for students to become effective, independent learners. Though much of his research has examined the motivation of college students, he is also interested in the learning and development of elementary school students. In addition, he has conducted research with parents and teachers in order to better understand how their beliefs influence the ways in which they support the learning of students at this age. He currently serves on the editorial boards of Educational Psychologist and the Journal of Educational Psychology. Previously, he served as program co-chair of Division C, Section 2a (Cognitive and Motivational Processes) of the American Educational Research Association (AERA; 2015–2017).

Krista R. Muis, member of the Royal Society of Canada, is Professor and Canada Research Chair in the Department of Educational and Counselling Psychology at McGill University. Dr. Muis is Fellow of the American Psychological Association (Division 15) and is currently Associate Editor of the Journal of Educational Psychology. She was previously Associate Editor of Contemporary Educational Psychology and served as Program Chair for Division C for the American Educational Research Association’s annual conference. Funded by the Social Sciences and Humanities Research Council of Canada, the Canadian Internet Registration Authority, and the Fonds de la Recherche sur la Société et la Culture, her research interests are in the areas of epistemic cognition, emotions, self-regulated learning, and conceptual change in the context of mathematics and science learning. She examines how students’ epistemic cognition and emotions influence various facets of learning and academic achievement. She also explores how individuals process complex, contradictory content on socio-scientific issues such as climate change and vaccinations. She investigates what role misconceptions play when learning about these topics, and how beliefs and emotions facilitate or constrain learning under these conditions. Her research is conducted in the lab as well as in classrooms with students ranging from kindergarten to adult learners.

P. Karen Murphy, member of the National Academy of Education, is Distinguished Professor of Education and Department Head at The Pennsylvania State University where she holds appointments in the Department of Educational Psychology, Counseling, and Special Education and the Social Science Research Institute. Her research focuses on the role of critical-analytic thinking in the processing of disciplinary content including the development and implementation of interventions, like Quality Talk, that maximize the effects of reasoning and classroom discussion on students’ comprehension and content-area learning. Funded by the Institute of Education Sciences, National Science Foundation, and the Spencer Foundation, her ongoing projects pertain to the role of critical-analytic thinking and reasoning in elementary mathematics teacher education and the identification of academically productive talk across content areas, ages, and settings. Murphy frequently publishes in such prestigious journals as the American Educational Research Journal, Educational Psychologist, Journal of Educational Psychology, or Contemporary Educational Psychology. She is the Senior Editor of Contemporary Educational Psychology and the outgoing Editor of the Review of Educational Research, a former Executive Editor of the Journal of Experimental Education, and former Associate Editor of Learning and Instruction and serves on the editorial boards of numerous other journals including the South African Journal of Education and the Journal of Educational Psychology. Active in several international organizations, Murphy is a Fellow of the American Educational Research Association (AERA) and the American Psychological Association.

Sharon L. Nichols is Professor and Chair of the Department of Educational Psychology at the University of Texas at San Antonio. She teaches graduate and undergraduate classes in learning theory, motivation, development, and research methods and has authored over three dozen books, journal articles and book chapters related to youth development, motivation, and education policy. Her current work focuses on the impact of test-based accountability on teachers, their instructional practices and adolescent motivation and development. In her role as Interim Director of the Urban Education Institute at the University of Texas San Antonio, she has obtained and manages several externally funded sponsored projects focused research-practice-policy-partnership work. She the past Vice President and a fellow of Division 15 of the American Psychological Association and inaugural coeditor of a new Division 15 journal, Educational Psychology for Policy and Practice.

Susan Bobbitt Nolen is Professor Emerita in the University of Washington (Seattle, USA) College of Education and former Chair of Learning Sciences and Human Development. Her research interests include designing environments to support engagement and how social identities and motivation to learn develop over time in social contexts. Working within a situative framework, she strives to understand why people take up or reject social practices and how motives arise in social interaction. Current projects include understanding instructor take-up of technology tools and creating inclusive, engaging environments in university engineering programs. In the past she collaborated with teachers and university researchers to develop project-based AP courses in Environmental Science, studied the development of young children’s interest in reading and writing in social contexts, the take-up and adaptation of instructional practices, including assessment practices, by novice teachers across contexts and the impact of social-emotional programs on children’s social interactions.

Tiffany M. Nyachae is Assistant Professor of Education and Women’s, Gender, and Sexuality Studies in the Department of Curriculum and Instruction for the College of Education at the Pennsylvania State University. Currently, she teaches undergraduate courses on literacy and graduate courses on critically conscious and humanizing research, Ethnic Studies, and the learning sciences. As a Black Feminist pedagogue and a transdisciplinary, community-engaged scholar, Dr. Nyachae’s lived experiences and complicated historical connection to this land foreground her justice work in various contexts, for the purposes of reimagining schools, our world, and overall social transformation. Specifically, she employs critically conscious and humanizing research approaches to qualitative studies guided by various justice-oriented theories of race, Black girlhood, Black woman knowing/being/experiences, space, and becoming. Informed by her experiences as a middle school teacher, Dr. Nyachae’s research portfolio includes: (a) ethnographic and multiple case studies on supporting urban teachers committed to social justice through “race space” critical professional development; (b) design-based research studies of learning, learning environments, and literacy development in social justice literacy workshops for youth of Color; and (c) content and critical discourse analyses of extracurricular programs and curriculum for Black girls. Her publications have appeared in journals such as Urban Education, Journal of Adolescent and Adult Literacy, Multicultural Learning and Teaching, Gender and Education, and Qualitative Inquiry. Dr. Nyachae is also podcaster, educational consultant, creator, and founder of the Evolving Education Project where the educational joys, passions, interests, and inquiries of People of Color are centered.

Tyler Ogata is a Ph.D. student in the Special Education program jointly offered by University of California, Berkeley and San Francisco State University. He received his B.A. in Biology and Philosophy from Westmont College and his M.A. in Philosophy from City University of New York. Tyler is interested in the epistemological and ontological frameworks guiding research on individuals with learning differences. Specifically, he has researched and written about the influence of these frameworks on the education of thinking and reading skills. Tyler also has professional expertise in the area of reading instruction. In his doctoral studies, he aims to wed this technical knowledge with his philosophical training to pursue more equitable forms of reading instruction and pedagogy.

Tony Perez (he/him/his) is Associate Professor of Educational Psychology in the Darden College of Education and Professional Studies at Old Dominion University in Norfolk, VA where he leads the Motivation, Identity, and Learning Lab (MilLab). He also has a joint appointment with the Department of Psychology in Old Dominion’s College of Sciences. Tony received his Ph.D. in Educational Psychology from Temple University and then completed postdoctoral training on an NIH-funded research project in the Department of Psychology and Neuroscience at Duke University. His research focuses on the role of motivation and identity development in academic persistence and achievement, especially for students from underrepresented groups in science, technology, engineering, and math (STEM) disciplines. Tony also applies principles from motivation and identity theories to the design of learning environments and interventions that support achievement and persistence for students who are underrepresented in STEM. His work has been published in journals like the Journal of Educational Psychology, Contemporary Educational Psychology, Science Education, and the Journal of Experimental Education. Tony is an associate editor for Contemporary Educational Psychology and serves on editorial boards for the Journal of Educational Psychology and Journal of Experimental Education.

Josephine H. Pham (she/her/hers) was born and raised in the Bay Area, California, and served as a K-12 teacher in her own communities and as a teacher educator in Los Angeles and Orange County, CA before joining the University of California, Santa Cruz as Assistant Professor of Critical Studies in Education. She also holds an affiliation with the Critical Race & Ethnic Studies Department. Her scholarship aims to illuminate how educational justice and social movements are historically and contemporarily made possible by the day-to-day and imaginatory practices of teachers of Color. Drawing upon critical social theories of race and methodological tools from the learning sciences and educational anthropology, Pham’s interdisciplinary research blends counternarratives, video ethnography, and the arts to examine the orchestrated, improvisational, taken-for-granted nature of anti-racist pedagogies through which racially just futures are expanded in everyday life. Committed to critical multimodal representations of knowledge and knowledge-making, her work has been published in journals such as Curriculum Inquiry, Journal of Teacher Education, Journal of Learning Sciences, and Sequentials Journal.

Eric Poitras is Assistant Professor at the Faculty of Computer Science at Dalhousie University. He is also an Associate Professor at the Centre for Learning and Teaching at Dalhousie University and chair of the Computer Science Education research cluster initiative. He received his Ph.D. in Educational Psychology and completed his postdoctoral training at McGill University. His main research area includes the role of self-regulatory processes during learning and problem-solving that are specific to certain disciplines, including computing education. More specifically, his research aims to gain insights into the cognitive, metacognitive, affective, and motivational processes that mediate learning, performance, and transfer in the context of introductory programming instruction. To accomplish this goal, he conducts laboratory and classroom studies and collects data to develop models of human-computer interaction; examines program comprehension and generation processes; and evaluates instructional designs to facilitate programming language learning. He is the recipient of the Early Faculty Career Award from the Technology, Instruction, Cognition & Learning special interest group of the American Educational Research Association. His research is funded by the Social Sciences and the Humanities Research Council of Canada (SSHRC).

David N. Rapp is Professor in the School of Education and Social Policy and the Department of Psychology, and is a Charles Deering McCormick Professor of Teaching Excellence, at Northwestern University. He received his M.A. in Psychology from New York University, a Ph.D. in Experimental Psychology from Stony Brook University, and completed a post-doc in Classics and Psychology at Tufts University. His research examines language and memory, focusing on the cognitive mechanisms responsible for successful learning and knowledge failures, including the consequences of exposure to inaccurate information from diverse sources and discourse experiences (including fake news and unsubstantiated claims). His books include the co-edited volumes Processing Inaccurate Information: Theoretical and Applied Perspectives from Cognitive Science and the Educational Sciences from MIT Press, and The Handbook of Discourse Processes, second edition, from Routledge. Dr. Rapp’s projects have been funded by agencies including the National Science Foundation, the U.S. Department of Education, the National Institute on Aging, and Instagram. He has received a McKnight Land-Grant Professor award from the University of Minnesota, the Tom Trabasso Young Investigator Award from the Society for Text & Discourse and is a Fellow of the Association for Psychological Science and American Psychological Association. He has just finished stints as Editor at the journal Discourse Processes and as Associate Editor at the Journal of Experimental Psychology: Applied.

Emily Q. Rosenzweig is Assistant Professor in the Department of Educational Psychology at the University of Georgia. She studies how individuals are motivated to learn, both in terms of how motivational beliefs shape students’ learning trajectories and in terms of how to design interventions that support students’ motivation to learn. Her work focuses in particular on challenging developmental transition points for students (e.g., the first year of college) and the fields of science, technology, engineering, and mathematics. Her work has received funding from the National Science Foundation and National Institutes of Health. She received a Ph.D. in Human Development (specialization in Educational Psychology) from the University of Maryland in 2017 and a B.A. in Philosophy-Neuroscience-Psychology from Washington University in St. Louis.

Benjamin Schellenberg is Assistant Professor in the Faculty of Kinesiology and Recreation Management at the University of Manitoba. He received a Ph.D. in social psychology from the University of Manitoba, an M.A. in kinesiology from the University of British Columbia, and a B.A. (honors) degree in psychology from the University of Winnipeg. He conducts research on optimal functioning in sport, including among athletes and sport fans. He is particularly interested in topics such as passion, savoring, perfectionism, and self-compassion.

Paul A. Schutz (he/him/his) is Professor Emeritus at the University of Texas at San Antonio and an affiliated member of the Department of Educational Psychology at the University of Arizona which occupies the unceded lands of the Tohono O’odham and Pascua Yaqui peoples. His research interests include emotions in education, teacher identity development, race and ethnicity in educational contexts, and research methods and methodologies. He is a past president of the American Psychological Associations Division 15: Educational Psychology and a former co-editor of the Educational Researcher: Research News and Comments. Recent publications include Teachers’ Goals, Beliefs, Emotions, and Identity Development (Schutz, Hong, & Cross Francis, 2020); Transactions among Motivation, Emotion, and Cognition: Blurring the Lines (Schutz, 2023); Where Will Michelle Go to College? Culture and Context in the Study of Motivation (Schutz, 2023); and How to Read, Evaluate, and Use Research (Nichols, Schutz, & Bahena, 2023).

Laurie Sheldon works as a researcher in the Center for Assessment, Teaching, and Technology at the University of Arizona where she received her Ph.D. degree in Teaching, Learning, and Sociocultural Studies with a minor in Cognitive Science. Her research centers on digital literacies from a sociocultural perspective. She focuses on data literacies, more specifically individuals’ everyday meaning-making practices with online digital data. Her research has explored how the collaborative, participatory digital environment supports the development of critical data literacies and how individuals come to understand data as a situated, socially constructed resource for meaning-making. She also studies the creation and interpretation of data visualization, exploring how everyday people understand their world through online, digital data. She is currently researching datafication, platform analytics, and learning assessment. She teaches classes in data literacies and collaborates with instructors across the University to assist them in developing quantitative reasoning and data literacies instruction.

Kurt Squire is Professor of Informatics at the University of California, Irvine. Squire’s research interests lie at the intersection of technology, learning, and society, and Squire is a co-founder of the Games + Learning + Society Center and Conference. Much of Squire’s work investigates the potential of designing games for learning, and Squire is the author or editor of several books, most recently Making Games for Impact (MIT Press). Squire has directed or contributed to 17 game-based learning projects, including one of the first augmented reality game engines (Environmental Detectives), commercially available learning games (Virulent), and games published with textbook partners (At Play in the Cosmos). Squire earned his Ph.D. from Indiana University in Instructional Systems Technology in 2004.

Constance Steinkuehler is Professor in the Department of Informatics at the University of California, Irvine where she researches culture, cognition, and learning in the context of multiplayer online videogames. She is an ADL Belfer Fellow, Chair of UCI’s Game Design and Interactive Media Program, and Co-Director of the Games+Learning+Society (GLS) Center. She teaches courses on games and society, games as social platforms, research methods, and visual design. Her current projects include investigations of toxicity and extremism in online games, an audit of game company policies related to player-vs-player behavior, and reasoning with misinformation. Constance formerly served as Senior Policy Analyst in the Obama White House Office of Science and Technology Policy, advising on videogames and digital media. She is the founder of the Federal Games Guild, a working group across federal agencies using games and simulations as tools for thought, and the Higher Education Video Games Alliance, an academic non-for-profit organization of game-related programs in higher education. Her research has been funded by the Anti-Defamation League, Samueli Foundation, MacArthur Foundation, Gates Foundation, National Academy of Education/Spencer Foundation, National Science Foundation, and Universities of Cambridge, Wisconsin-Madison, and California-Irvine. She has published over 100 articles, chapters, conference proceedings, special journal issues, and books. She has worked closely with the National Research Council and National Academy of Education on special reports relate to videogames, and her work has been featured in Science, Wired, USA Today, New York Times, LA Times, ABC, CBS, CNN NPR, BBC, and The Chronicle of Higher Education.

Kristina Stockinger is Assistant Professor in the Department of Psychology at the University of Augsburg in Germany. She earned her Ph.D. in psychology from the University of Munich in Germany after receiving her graduate degree in teacher education there. As part of her doctoral studies, she completed the Doctoral Training Program in the Learning Sciences at the University of Munich and was an associate member of the REASON doctoral program funded by the Elite Network of Bavaria. Her research interests target various aspects related to individuals’ emotional experiences in the context of learning and achievement, including the origins of emotions, the interplay of emotions with motivation and well-being, and forms and functions of emotion regulation in educational settings. She is currently particularly interested in how students manage their emotions to influence their well-being and learning as well as gaining insight into effective approaches for supporting students in these efforts. She served as Junior Coordinator of the Motivation and Emotion SIG of the European Association for Research on Learning and Instruction (EARLI; 2017–2019) and was honored with the Teaching Excellence Award by the Faculty of Psychology and Educational Sciences of the University of Munich in 2018.

Gregory J. Trevors is Associate Professor in the Department of Educational Studies at the University of South Carolina, USA. In his research, he uses theories and evidence-based practices across disciplines to strengthen the public’s understanding and use of science in their decision-making. In particular, he investigates the effectiveness of educational interventions designed to correct socio-scientific misconceptions. Trevors examines how, why, and for whom corrections of misconceptions are effective, the cognitive, affective, and motivational factors involved in belief change, and their interactions with digital technologies.

Alberto Valido obtained a B.S. degree in Psychology from the University of Florida and is currently a Ph.D. student in Applied Developmental Science at the School of Education at the University of North Carolina at Chapel Hill. Alberto’s research is focused on the mental health and well-being of LGBTQ youth of color and protective factors that can buffer against the adverse effects of discrimination and bias-based victimization. His research examines the role of societal-level factors such as systemic inequality, racism, heterosexism, and cissexism and ways to combine individual, state- and policy-level data using integrative data analysis. As a project coordinator since 2017, Alberto has mentored over 30 research assistants and has coordinated operations for multiple federal grants, including a CDC-funded randomized clinical trial of a suicide prevention program; an NIJ-funded project to develop and pilot test a tip reporting app, and an NSF-funded project to detect cyberbullying in YouTube comments. Alberto has also collaborated on several meta-analyses and literature reviews, including a literature review of protective factors of homophobic bullying, a meta-analysis of risk and protective factors of suicidality among sexual and gender minority youth, a meta-analysis on school violence, and a meta-analysis of cyberbullying prevention programs. Alberto successfully obtained a diversity supplement from NIMH (3R01MH117598-02S1) to apply a developmental approach to the study of mental health outcomes among LGBTQ youth of color and will continue this work in his doctoral dissertation. To date, he has published 53 peer-reviewed articles, 13 book chapters, and 31 conference presentations.

Robert J. Vallerand is Full Professor of Psychology at the Université du Québec à Montréal and Director of the Research Laboratory on Social Behavior where he holds a Canada Research Chair in Motivational Processes. He obtained the doctorate from the Université de Montreal followed by postdoctoral studies at the University of Waterloo. He was also Professor of Psychology at Guelph University and McGill University where he also held a Canada Research Chair. He has published 12 books and monographs, and over 400 scientific articles and chapters cited 95,000 times. He has secured well over $12 million in research grants. Professor Vallerand has served as President of the Canadian Psychological Association and the International Positive Psychology Association. He has supervised a number of students, including 25 who are now university professors worldwide. He is a Fellow of more than 15 scientific associations, including the American Psychological Association, The Association for Psychological Science, the Society for Personality and Social Psychology, and the Royal Society of Canada. He has received numerous awards, including the Sport Science Award from the International Olympic Committee, the Christopher Peterson Gold Medal Award from the International Positive Psychology Association, the Distinguished Lifetime Career Award from the International Society for Self and Identity, the Tang Prize for Achievements in Psychology, and the William James Award from the American Psychological Association for his 2015 book with Oxford University Press, The Psychology of Passion. Professor Vallerand’s current research focuses on the role of passion in optimal functioning and resilience in education and other settings.

Desireé Vega is Associate Professor in the School Psychology program at the University of Arizona. She is also a Licensed Psychologist and Nationally Certified School Psychologist. She completed her B.A. in psychology at SUNY-Binghamton University and her M.A. and Ph.D. in school psychology at The Ohio State University. Dr. Vega worked as a school psychologist for the Omaha Public Schools district for three years, which significantly impacted her professional interests in addressing educational inequities faced by minoritized students. She worked as Assistant Professor of School Psychology at Texas State University (2013–2016), where she was the co-principal investigator on a U.S. Department of Education Office of Special Education Programs Training Grant ($1.03 million/5 years), Project SUPERB (Scholars Using Psychology and Education to Reach Bilinguals), designed to prepare bilingual school psychologists. In 2016, Dr. Vega joined the faculty at the University of Arizona. Her research, teaching, and service intersect to focus on advancing the academic outcomes of culturally and linguistically minoritized students and preparing future school psychologists and researchers to engage in advocacy and implement culturally responsive and socially just practices. As a critical scholar of educational research, through primarily qualitative inquiry, Dr. Vega’s research focuses on three main areas: (1) identifying best practices in the training of bilingual school psychologists; (2) preparing culturally competent school psychologists; and (3) advancing the educational success of African American, Latinx, and emergent bilingual youth.

Bess Casey Wilke is a graduate student at the University of Minnesota in the Department of Educational Psychology. Bess received her B.S. and M.Ed. from the University of Minnesota in Elementary Education. After several years of experience working with students with special needs in public schools in the Midwest United States, Bess returned to higher education to focus on improving reading comprehension instruction in elementary classrooms. Bess’ research interests focus on early language and reading comprehension instruction, especially for students at risk of a reading disability.

Akane Zusho is Professor in the Graduate School of Education at Fordham University. She received her B.A., M.A., and her Ph.D. in education and psychology from the University of Michigan, Ann Arbor. Her research focuses primarily on empowering students and teachers to transform the learning environment from one where only some students feel competent, think, and learn to one where all students feel competent, think, and build deep and flexible understandings. To that end, she has written extensively on the intersection of culture, achievement motivation and self-regulated learning, and has conducted numerous studies exploring the relation of cultural, cognitive, and motivational processes to learning. In 2012, she received an early career award from the American Psychological Association for this work. She is a co-author of the textbook, Differentiated Learning Made Practical: Engaging the Extremes Through Classroom Routines.




AUTHOR INDEX


	Achinstein, B. 462

	Ackerman, M. J. 697

	Adachi, P. J. 680

	Adams, D. M. 681

	Adams, G. 83, 85

	Adams, J. C. 683

	Addams, J. 17

	Adesope, S. 9

	Adler, M. J. 31

	Aguilar, S. 9

	Aguilar, S. J. 178

	Ahlfors, S. P. 383

	Ahmed, S. 466

	Ahmed, S. F. 359

	Ahmed, W. 225, 488, 489

	Ahmed, Y. 565

	Ahn, H. J. 370

	Ahn, S. J. 701

	Ainsworth, S. E. 678

	Akcaoglu, M. 683

	Akkerman, S. F. 277

	Alamos, P. 417, 418

	Albaek, E. 168

	Al-Bahrani, M. A. 359

	Albdour, M. 660

	Albritton, K. 341

	Albro, E. R. 557

	Alcaraz-Dominguez, S. 542

	Aldrup, K. 229, 233, 416

	Aleven, V. 9, 608, 617

	Alexander, K. L. 396

	Alexander, M. 462, 464

	Alexander, P. A. 3, 5, 15–17, 19, 32, 39, 65, 163, 165, 534, 555, 556

	Alibali, M. W. 610

	Alim, H. S. 419, 446, 519

	Allchin, D. 536

	Allen, C. D. 125

	Allen, J. 418

	Allen, L. K. 564

	Al-Mutawah, M. A. 486

	Alsup, J. 278–280

	Alter, Z. 207

	Altschul, I. 442

	Alvesson, M. 65

	Alvey, E. 512

	Amanti, C. 438, 441, 446

	Amrein-Beardsley, A. 166

	Amtmann, D. 561

	An, S. 514, 519

	Anderman, E. M. 3, 5, 6, 8, 9, 33–34, 163–164, 166, 176, 211, 408, 410, 722

	Anderman, L. H. 297, 410, 450, 495, 725, 726

	Andersen, C. 85

	Anderson, B. N. 343

	Anderson, C. R. 10

	Anderson, J. R. 119, 131, 609, 610, 611

	Anderson, L. M. 39, 408, 426, 444

	Anderson, R. C. 366, 368

	Anderson, T. 175–176

	Andolina, M. W. 515

	Andrada, G. N. 564

	Andrzejewski, C. E. 5, 72, 461, 722, 723

	Ang, L. C. 300

	Ang, R. P. 659

	Anhalt, C. 491

	Annamma, S. A. 80, 461

	Ansari, D. 384, 389

	Ansong, D. 224

	Antrop-González, R. 446

	Anyiche, A. C. 132

	Anzaldúa, G. 465, 467, 472

	Appel, M. 441

	Aquinas, T. 19

	Araka, E. 640

	Aral, T. 72, 73

	Arce, S. 444

	Archer, S. L. 271

	Archila-Suerte, P. 394

	Ardizzone, L. 466, 467

	Arena, D. A. 685

	Ariani, D. W. 251

	Aristotle 17, 21, 24, 27, 32, 34, 37–38

	Arnett, J. J. 92–93, 96, 105–106, 270

	Arnseth, H. C. 293

	Aronson, B. A. 17

	Arrow, H. 149

	Arroyo, I. 609, 641

	Arsalidou, M. 390

	Artiles, A. J. 345

	Ashcraft, M. H. 488

	Asher, S. R. 360

	Askew, M. 497

	Aspelin, J. 418, 421

	Asterhan, C. S. C. 533

	Aston, C. 347

	Atkinson, J. W. 142, 193

	Au, K. 438

	Au, W. 167, 282, 462

	Audley-Piotrowski, S. 369

	Augustine, S. 19

	Avraamidou, L. 9, 280, 281, 541

	Awad, G. H. 84

	Axelrod, R. 97

	Axt, J. R. 72, 73

	Aydın, A. 537

	Ayers, R. 531

	Azevedo, F. S. 130

	Azevedo, R. 148, 326, 328, 621, 630, 633, 635, 639, 641, 642, 643, 644, 645, 647




	Babbitt, S. 40

	Bachrach, J. E. 540

	Bada, S. O. 300

	Bae, C. L. 10, 141, 142, 147, 531, 533, 538

	Baek, Y. 676, 677

	Baetens, J. 593

	Baez, B. 78

	Bagenstos, N. T. 451n2

	Bailenson, J. N. 698, 699, 700, 701, 702, 704

	Bailey, J. M. 281, 411, 537, 538, 543, 724

	Bailey, R. 315, 317

	Bailis, D. S. 253, 257, 258

	Bak-Coleman, J. B. 306

	Baker, A. 9

	Baker, A. R. 297

	Baker, R. S. 608, 644, 645

	Baker, R. S. D. 645

	Baker-Bell, A. 465, 468

	Bakhtiar, A. 320, 321, 323–325, 632, 633

	Bakke, A. 590

	Baldinger, E. E. 409

	Ball, D. L. 492–493

	Ballard, H. L. 536

	Ballard, P. J. 515

	Balon, S. 258

	Bambara, T. C. 468, 469

	Banaji, M. R. 441

	Bandura, A. 192, 360, 361, 366, 442, 486–487, 510, 533, 541, 632, 704, 705, 708, 710, 711, 712, 713

	Banerjee, A. 681

	Banerjee, M. 230

	Bang, M. 124–126, 131, 461, 467, 531, 538

	Banks, J. A. 438, 439, 443, 444, 446

	Banks, M. S. 385

	Bannert, M. 149, 234, 324, 643, 646

	Barab, S. A. 681, 684

	Barajas, M. 542

	Barboza, G. E. 656

	Bardach, L. 197, 200

	Barnes, A. 664, 665

	Baron, A. S. 441

	Baron, C. 517

	Baroody, A. J. 482

	Barquero, L. A. 388, 397

	Barr, D. 518

	Barrett, F. L. 222

	Barrett, L. F. 618, 641

	Barron, K. E. 174

	Bartelds, H. 522

	Bartle, R. 678

	Bartolomé, L. I. 444

	Barton, A. C. 126

	Barton, K. C. 520

	Barwise, J. 22

	Bar-Yam, Y. 151

	Barzilai, S. 9, 37, 296, 305, 555, 676

	Basarudin, A. 464

	Battey, D. 482, 487, 491, 727n5

	Baudoin, N. 224

	Bäulke, L. 210

	Bauman, S. 661

	Baumeister, R. F. 360, 363

	Bauml, M. 515

	Bavelier, D. 680

	Bazeley, P. 59

	Beal, B. D. 254

	Beauboeuf-Lafontant, T. 470, 471

	Beauchamp, C. 277–278

	Bebbington, S. 677

	Beck, J. E. 608

	Beck, J. S. 411, 425

	Becker, E. S. 221

	Beckman, L. 664

	Behizadeh, N. 424, 425

	Beier, S. 224, 297

	Beijaard, D. 277, 278, 281, 283

	Beilock, S. L. 488

	Bekerman, Z. 519

	Bélanger, C. 249, 250, 251, 253, 255, 260

	Bélanger, J. 246, 248

	Belenky, D. M. 677

	Bell, D. A. 75–76, 78, 85

	Bell, L. A. 664

	Bell, P. 175, 176, 681, 723

	Belson, S. I. 166

	Bempechat, J., Li, J. 110

	Beneke, M. R. 461

	Ben-Eliyahu, A. 141, 148, 230, 233, 236, 320, 322, 323, 328, 532, 633, 640

	Benner, A. D. 353, 442

	Bennison, A. 496

	Ben-Zeev, T. 491

	Beran, T. 658, 659

	Bereiter, C. 139, 142, 149

	Beres, A. M. 383

	Berg-Jacobson, A. 167

	Bergmann, M. C. 660

	Berkowitz, T. 488

	Berland, L. K. 532

	Berland, M. 683

	Berliner, D. C. 3, 9, 163–167, 176, 178–179, 407, 461, 696, 707, 708, 711, 722, 723

	Bernacki, M. L. 141, 148, 322, 323, 326, 328, 632, 633, 640

	Bernardo, A. B. I. 110–111

	Berninger, V. W. 560, 561

	Berry, J. W. 95

	Best, J. R. 681

	Bettini, E. 230

	Betts, L. 9

	Betts, L. R. 664

	Bevilacqua, D. 393

	Beymer, P. N. 146

	Bhargava, R. 586–587

	Bialystok, E. 680

	Biancarosa, G. 557

	Bickmore, K. 511

	Biddle, B. J. 166, 445

	Bieg, S. 232

	Bieleke, M. 221

	Biggs, J. 609, 613

	Billman, A. K. 556

	Binbasaran Tuysuzoglu, B. 323

	Bindra, V. G. 441, 450

	Binning, K. R. 199, 208

	Bishara, S. 485

	Bizumic, B. 97, 106

	Bjork, R. A. 319

	Bjuland, R. 496

	Black, J. 677

	Black, P. 446

	Blair, C. 316–318, 485

	Blake, J. J. 370

	Blankenburg, J. S. 540

	Blascovich, J. 697–698, 700

	Blau, I. 676

	Blevins, B. 513, 515

	Blinderman, A. 461

	Bloom, A. 28

	Bloom, B. 615

	Bloom, I. 486

	Blyth, D. A. 659

	Boaler, J. 481, 591

	Bobis, J. 494

	Boda, P. A. 538

	Boekaerts, M. 167, 229, 235, 318

	Bogenschneider, K. 169

	Bohn-Gettler, C. M. 297, 298, 543

	Bol, L. 485

	Bonanno, G. A. 230

	Bond, L. 164

	Bondie, R. 447

	Bong, M. 9, 193, 360, 367

	Bonilla-Silva, E. 74, 85

	Bonneville-Roussy, A. 246, 250, 256

	Booher-Jennings, J. 167

	Booth, J. L. 484

	Borko, H. 166

	Borman, G. D. 72, 73

	Bosma, H. A. 271, 272

	Bosman, R. 233

	Bostock, D. 28–29

	Bostock, M. 592

	Boston, C. 342

	Bosworth, K. 33

	Bottiani, J. H. 450

	Bouchet, F. 645

	Bouizegarène, N. 249, 252, 253, 255, 261

	Boveda, M. 17

	Bowen, J. 425

	Bowers, J. S. 383

	Bowles, S. 444

	Bowyer, B. T. 515

	Boykin, A. W. 419

	Braasch, J. L. 303, 555, 596

	Brackett, M. A. 234

	Bradley, F. 22

	Bradley, G. L. 370

	Bradshaw, C. P. 659

	Brady, S. T. 195, 229

	Braithwaite, D. W. 683

	Bransford, D. 621

	Bransford, J. 444, 631, 677

	Bråten, I. 17, 296–297, 555

	Braun, H. 172

	Braun, S. S. 369

	Brayboy, B. M. 80, 102

	Breakstone, J. 515

	Brechwald, W. A. 360, 362

	Bredo, E. 9, 16

	Breiner, K. 364

	Brennan, S. 610

	Brewe, E. 539

	Brewer, W. F. 296, 302

	Bridekirk, J. 251

	Briggs, C. J. 351

	Brinkworth, M. E. 418, 420, 421

	Brint, S. 96

	Brion-Meisels, G. 207

	Bristol, T. J. 462

	Britt, M. A. 32, 555, 588

	Broad, E. 580, 583

	Brockenbrough, E. 462

	Brod, G. 535, 543

	Bromme, R. 555

	Bronfenbrenner, U. 140, 142, 143, 170, 202, 269, 359

	Bronstein, M. V. 295–296

	Brooks, M. 463

	Brophy, J. E., 410, 439, 442, 444–445

	Browman, A. S. 199, 201, 208

	Brown, A. L. 124, 130, 613, 616

	Brown, B. 538, 541

	Brown, C. H. 220

	Brown, C. S. 442, 447

	Brown, R. N. 458, 465, 467, 468, 469, 471

	Brown, T. 494, 496

	Bruce, C. D. 494

	Bruchmann, K. 85, 438

	Bruer, J. T. 383, 384

	Bruner, J. 461

	Bruner, J. S. 166

	Brunyé, T. T. 488

	Bryan, C. J. 199, 208

	Bryan, J. 342

	Brydges, R. 325, 326

	Buchanan, R. 277, 279

	Buchholz, J. 223

	Buck, G. A. 490

	Budd, M. 26

	Buehl, M. M. 191, 279, 493

	Buelga, S. 658

	Buenavista, T. L. 460

	Buese, D. 173

	Buhs, E. S. 364

	Bull, S. 609

	Bullmore, S. 580, 583

	Bunge, M. 150

	Buote, V. M. 252

	Burbules, N. C. 16, 39, 52

	Bureau, J. S. 195

	Burgoyne, A. P. 199

	Burić, I. 231

	Burke, P. J. 280

	Burke, Q. 587, 674, 683

	Burke, R. J. 261

	Burman, J. 464

	Burnette, J. L. 198, 199

	Burns, M. K. 553, 554

	Burnyeat, M. F. 27

	Burrell, S. 531

	Burross, H. 9

	Burton, C. L. 230

	Burton, K. A. 659

	Busey, C. L. 514

	Butcher, J. 437

	Butler, D. L. 132, 318, 425

	Butler, R. 325

	Butler, T. T. 467

	Butler-Barnes, S. T. 275

	Butterfuss, R. 296, 554, 558

	Büttner, G. 325–327, 485

	Butts, D. P. 536

	Butz, A. R. 9, 192

	Buunk, B. P. 249

	Byrd, C. M. 9, 72, 73

	Byrne, D. 362




	Cabell, S. Q. 556, 558

	Cabrera, L. 539

	Cade, W. 607

	Caine, G. 384

	Caine, R. N. 384

	Calabrese Barton, A. M. 124–125, 127, 275–276, 447, 538, 541

	Caldwell, K. 33

	Calfee, R. C. 3, 163–165, 407

	Calkins, L. 259

	Callahan, C. M. 347

	Calvo, R. A. 641

	Calzada, E. J. 72, 73, 461

	Calzada Prado, J. 583

	Camacho-Morles, J. 225

	Camicia, S. 521

	Cammarota, J. 444

	Campbell, D. T. 52, 56–58

	Campbell, M. 658, 661

	Campbell, S. 40

	Canham, M. 593

	Canning, E. A. 208

	Cantlon, J. F. 392

	Cao, X. 660

	Capaldi, D. M. 367

	Capitanio, J. P. 363

	Capper, C. A. 338, 339

	Carbado, D. 339

	Carbonneau, N. 249, 254

	Card, D. 348

	Cardon, M. S. 246

	Cariaga, S. 465, 466

	Carlone, H. B. 61, 273, 276, 283

	Carlson, J. 583

	Carlson, M. P. 486

	Carman, C. A. 347, 348

	Carmi, E. 584, 590

	Carnap, R. 18

	Carnoy, M. 172

	Carr, M. 33

	Carrasco, J. G. 393

	Carrillo, C. 282

	Carter, J. L. 662

	Cartwright, K. B. 554

	Carver, L. J. 385

	Carver-Thomas, D. 166

	Cary, L. J. 462

	Case, K. I. 471

	Cassidy, W. 664

	Castek, J. 305, 580, 581, 586, 590, 596, 725

	Castel, A. D. 680

	Castellani, B. 141

	Castillo, I. 250

	Castillo, W. 102

	Castro, A. S. 72, 73, 461

	Castro-Atwater, S. A. 440

	Castronova, E. 675

	Castro-Villarreal, F. 163, 167, 173

	Cavagnetto, A. 540

	Cazden, C. B. 438

	Ceja, L. 203

	Celedón-Pattichis, S. 9, 446

	Cenat, J. M. 660, 661

	Cerasoli, C. P. 210

	Cervantes-Soon, C. G. 464

	Cervetti, G. N. 556

	Chabris, C. F. 674

	Chalmers, D. J. 16, 19, 20–21, 34

	Chambers, C. 305

	Chan, C. K. K. 643

	Chan, M. 302

	Chan, T. M. S. 224

	Chang, A. 436

	Chang, C. 646

	Chang, H.-Y. 542

	Chang, K.-m. 620

	Chang, M.-L. 9, 221, 226, 228, 229, 230, 233

	Chang, R. S. 76, 80

	Chaparro-Moreno, L. J. 366

	Chapman, T. K. 80, 86, 283

	Charalambos Y. C. 493

	Charness, N. 674

	Charsky, D. 677, 685

	Chase, D. H. 191

	Chase, W. 674

	Chaux, E. 658

	Chávez, R. 270

	Chemers, M. M. 274

	Chen, B. X. 696

	Chen, J. A. 8, 9, 366, 370, 372, 513, 648, 697, 703, 706, 707, 709, 710, 713

	Chen, M. 419, 420

	Chen, P. P. 246, 485, 486

	Chen, Q. 658

	Chen, X. 249, 250, 251, 642

	Cheng, K. 9, 700

	Cheng, M. -T. 682

	Cheon, S. H. 195, 260–262, 536

	Cherry, L. 541

	Cheung, C. S. 416

	Chi, M. T. 293, 295, 301, 532, 605, 607, 631, 642, 678

	Chichekian, T. 246, 250, 253, 257, 260, 261, 262

	Chilisa, B. 54

	Ching, B. H. H. 488

	Chinn, C. A. 37, 38, 296, 300, 302–303, 305

	Chiu, M. M. 113

	Cho, B. Y. 556

	Cho, E. Y.-N. 224

	Cho, R. M. 367

	Choi, D. 167

	Choi, J. Y. 366, 367

	Chrisman, L. 85

	Christakis, N. A. 362

	Christensen, A. L. 142, 144, 150

	Christensen, D. M. 539, 541

	Christensen, L. 49, 51–52, 54

	Christenson, S. L. 146

	Christian, B. 465, 466

	Christianson, S.-A. 224

	Christodoulou, J. A. 104, 396, 725

	Chu, H. 442, 447

	Chu, J. 483, 484

	Chu, X. W. 660

	Chubbuck, S. 277, 278

	Chun, H. 419

	Chung-Parsons, R. 281

	Cialdini, R. B. 361

	Cian, H. 541

	Cimetta, A. 9

	Citterio, A. 383

	Civil, M. 446

	Clandinin, D. J. 280

	Clark, A. M. 21, 31

	Clark, B. N. 461

	Clark, C. H. 510

	Clark, D. B. 675, 676, 678, 679, 681, 682

	Clark, K. A. 388, 438

	Clark, K. B. 166

	Clark, L. M. 491

	Clark, M. 166

	Clark, Virk 676, 681

	Clarke, M. 172

	Clay, K. L. 514

	Clayton, C. 277

	Clayton, K. 72, 85, 94–95, 111, 204–206, 724

	Cleary, T. 9

	Cleary, T. J. 632

	Clement, J. 536

	Clements, D. H. 483

	Close, K. 167

	Cobb, P. 491

	Coburn, C. E. 170, 176

	Cochran-Smith, M. 283, 407, 409–410, 411, 413, 414, 421, 423–424

	Cogliano, M. 326, 328

	Cohen, D. 94–95, 100, 101–102

	Cohen, G. L. 340

	Coiro, J. 556, 581, 588, 589, 594, 596

	Cokley, K. 84

	Cole, M. 674

	Colella, V. S. 681

	Coles, J. A. 425, 466

	Colley, L. 521

	Collie, R. J. 422

	Collins, A. 130, 636

	Collins, K. M. 167

	Collins, P. H. 17, 464, 467, 469, 471, 724

	Colliver, Y. 363

	Compton, L. 664

	Compton-Lilly, C. 450

	Conati, C. 646

	Condron, D. J. 113

	Conee, E. 29

	Conklin, H. G. 515

	Connell, N. M. 657

	Connelly, F. M. 280

	Connor, C. M. 557, 558

	Connor, D. J. 26

	Connors, M. H. 292

	Convertino, C. 125

	Cooc, N. 368, 372

	Cook, A. E. 294

	Cook, T. D. 52, 56, 57

	Cooley, C. H. 277

	Cooper, H. 396, 614

	Cope, B. 580

	Corbett, A. 326, 607, 611

	Corbin, J. 57

	Corcoran, R. P. 231

	Cordova, D. I. 678

	Cordova, J. R. 299

	Cornelius, P. L. 396

	Corno, L. 3, 5, 6, 8, 163, 164, 316

	Corredor, J. 677, 681, 682

	Corsaro, W. A. 367

	Costa, P. T. Jr. 258

	Côté, J. E. 270

	Cotgreave, A. 591

	Coughlan, T. 592

	Couldry, N. 585

	Cragg, L. 493

	Craig, C. 280, 283

	Craven, R. G. 176

	Creamer, E. G. 59

	Credè, M. 486

	Crenshaw, K. 54, 75–76, 78–79, 85, 275, 338, 339, 467

	Creswell, J. W. 59–63, 174

	Crey, E. 721

	Critchley, S. 17

	Crocco, M. S. 515

	Crocetti, E. 271

	Cromley, J. G. 194

	Cross Francis, D. I. 142, 151, 221, 279, 281, 423, 481, 490, 493, 494–497, 539, 657, 658, 659, 662, 677, 724, 725

	Crossley, S. A. 557, 559, 564

	Crouter, A. C. 359

	Crowley, M. 166

	Crowley, R. M. 510

	Csikszentmihalyi, M. 194, 203, 247, 251

	Cuddapah, J. 277

	Cukier, K. 584

	Cumming, M. M. 315–317

	Cummings, J. J. 700, 702, 704

	Curran, T. 248, 249, 251, 252

	Cushman, K. 467

	Cyrino, M. C. D. C. T. 496, 497

	Czik, A. 564




	Dabach, D. B. 512, 514

	Dai, D. Y. 130

	Dalpé, J. 258

	Damasio, A. 384

	D’Amico, D. 462

	Dancy, T. E. 335

	Daniel, J. R. 362, 368

	Danielewicz, J. 280

	Daniels, H. 581

	Daniels, L. 9

	Danielson, C. 445

	Danielson, R. W. 301, 534, 541

	Darder, A. 439, 443, 444

	Darensbourg, A. M. 370

	Darling, E. 271, 274, 275

	Darling-Hammond, L. 166, 170, 276, 444, 536

	Darner, R. 304, 543

	Dascalu, M. D. 560

	Datnow, A. 227

	Dauer, J. M. 543

	Davidge, G. 82

	Davidson, C. 664

	Davidson, D. 677

	Davies, T. 591

	Davis, B. 141

	Davis, D. 557

	Davis, D. J. 53

	Davis, E. L. 229

	Davis, H. A. 227

	Dawes, M. 370

	Dawson, B. 196, 199, 676

	Day, C. 246, 277–278, 282

	Deahl, E. 583

	de Boer, H. 440–441

	Deci, E. L. 99, 167, 171, 173, 194–195, 246, 247, 256, 325, 360, 367, 443, 678, 679

	De Corte, E. 320

	DeCuir-Gunby, J. T. 5, 8, 34, 49, 64, 65, 72, 73, 74–75, 76, 81–85, 92–93, 98, 100, 111, 126, 127, 140, 142, 144, 150, 164, 204–205, 278, 338, 420, 423, 433–435, 440, 441, 447, 450, 451, 461, 463, 464, 492, 722, 724, 726

	Dede, C. 128, 699

	De Falco, J. 619

	Dehaene, S. 384, 389

	DeHue, F. 658

	De Jesus, A. 446

	De La Paz, S. 517

	DeLay, D. 368, 371

	Delgado, R. 75–76, 79, 85, 338

	Delgado Bernal, D. 464

	DeLiema, D. 681

	den Brok, P. 419

	Denessen, E. 434, 441

	Dennehy, R. 655–656

	Denner, J. 683

	Dennett, D. C. 16, 34

	Dennie, D. 416

	Denov, M. 130

	Denton, C. A. 540

	Denzin, N. K. 171

	Dersch, A. S. 301

	de Saint-Exupéry, A. 40

	Descartes, R. 19, 20–21, 29, 245

	Desimone, L. M. 494

	Deslauriers, L. 594

	Desmarais, M. C. 645

	de Sousa, R. 37

	Devlin-Scherer, R. 685

	Dewey, J. 16–18, 21, 26, 31, 38–39, 461, 631

	de Wilde, A. 363

	Dhamoon, R. K. 281

	Diamanduros, T. 665

	Diamond, A. 317, 327, 363

	Diazgranados, S. 554

	DiBenedetto, M. K. 192, 324, 326, 533, 704

	Dicke, T. 360, 361, 367

	Didden, R. 665

	Dieker, L. A. 709

	Dietrich, J. 144, 145, 148, 150, 235

	DiGiacomo, G. 485, 486

	Dignath, C. 325–327, 485

	Dignath, D. 297

	D’Ignazio, C. 586–587, 591

	Dijkstra, J. K. 360, 361, 372

	Dijkstra, P. 360

	Dikker, S. 393

	Di Leo, I. 221, 229, 233, 489, 490

	Dillard, C. B. 467

	Dillon, J. 541

	Dimara, E. 593

	Di Natale, A. F. 705

	Dindar, M. 227, 680

	Dingus, J. E. 467

	Dinsmore, D. L. 9, 319, 633

	Di Pietro, R. 666

	DiSalvo, B. 683

	diSessa, A. 129, 131, 293

	Dishion, T. J. 367, 370

	Dixson, A. D. 76, 338, 339, 467

	Dixson, D. D. 352

	D’Mello, A. M. 388

	D’Mello, S. K. 210, 229, 489, 557, 559, 607, 608, 609, 613, 618, 641, 725

	Dobaria, A. 543

	Dobler, E. 596

	Dodd, S. 54

	Dohn, N. B. 125

	Dole, J. A. 32, 292, 298, 299

	Dolev-Cohen, M. 657

	Dong, Y. 224

	Donker, M. H. 222

	Donnellan, E. 210

	Donnellan, M. B. 496

	Donnor, J. 9, 76, 86

	Dörnyei, Z. 152

	Dou, R. 274

	Douglas, K. M. 557

	Dowie-Chin, T. 514

	Dowker, A. 488

	Downer, J. T. 421

	Drachsler, H. 643

	Draganski, B. 397

	Dreier, O. 125

	Driscoll, K. C. 233, 417

	Druckman, J. N. 303

	Duarte, C. 664

	DuBois, W. E. B. 458

	Dubreuil, P. 259, 261

	Duckitt, J. 97, 106

	Duckworth, A. L. 315–317, 486, 616

	Duff, B. R. 204

	Duffy, M. 297, 300, 304, 306

	Duffy, M. C. 16, 297, 300, 304, 306, 307n2

	Duignan, B. 24

	Duke, A. M. 130

	Duke, N. K. 554

	Dumas, M. J. 462, 466

	Duncan, S. 682

	Duncan, S. C. 677

	Duncan-Andrade, J. M. R. 444, 446

	Dunkin, M. J. 445

	Dunlosky, J. 319, 326

	Dunn, A. H. 512

	Dunning, D. 485

	Dunst, C. J. 413

	Duong, M. T. 417, 418, 420, 423

	Durkee, M. 9

	Durlak, J. A. 166

	Dutt, A. 644

	Dweck, C. S. 109, 167, 174, 198–199




	Eargle, J. C. 519

	Early, D. M. 418, 419, 422

	Easterday, M. W. 676

	Ebner, M. 676

	Eccles, J. S. 33, 120, 145, 193, 299, 320, 364, 371, 416, 442

	Ecker, U. K. 300

	Eden, S. 664, 665

	Eder, D. 367

	Edwards, D. 591

	Edwards, L. 657

	Edwards, T. K. 276

	Efklides, A. 235, 318, 319, 320

	Egidi, G. 392

	Eiben, C. B. 681

	Einstein, A. 245, 262

	Eisenberg, N. 231, 316

	Eisenhart, M. 125

	Ekaputra, G. 684

	Ekman, P. 222

	Elbedour, S. 664, 665–666

	Elby, A. 307n2

	Elfenbein, H. A. 227

	Elgar, F. J. 113

	Elhoweris, H. 340

	Elkonin, D. 363

	Elliot, A. J. 167, 192, 196, 490

	Elliott, J. 435, 451

	Elming, A. 677

	Elsbree, W. S. 462

	Ely, K. 325, 326

	Emery, A. 9, 450

	Endacott, J. L. 522

	Endo, R. 278

	Engebretson, K. E. 512, 520

	Engelmann, K. 324, 642, 643

	Engelmann, P. 234

	Engerrand, K. G. 347

	Engeström, Y. 123

	Engle, R. A. 126

	Engstrom, Y. 631

	Engzell, P. 168, 170

	Ensor, P. 496

	Entman, R. M. 178

	Epps, E. G. 96

	Erbacher, M. 9

	Erdur-Baker, O. 657

	Erentaitė, R. 272

	Erickson, F. 438

	Ericsson, K. A. 65, 616, 632, 642

	Erikson, E. H. 270–272

	Ernest, J. B. 131

	Ernest, P. 493

	Errázuriz, V. 521

	Ersozlu, Z. 709

	Eshet, R. 231

	Eskin, H. 307n5

	Esmonde, I. 125, 127

	Espelage, D. L. 33, 35, 657, 663, 725

	Esposito, J. 78

	Estrada, M. 274

	Etchemendy, J. 22

	Evans, C. 513

	Evans, D. 416

	Evans, J. S. B. 295

	Evans-Winters, V. E. 78

	Eylon, B.-S. 532




	Facione, P. A. 31

	Fairclough, N. 280

	Falco, L. D. 193, 487

	Falken, G. T. 603

	Fan, Y. 328

	Farley, A. N. 437

	Farley, F. 722

	Farmer, T. W. 369, 373, 461

	Fateel, M. J. 486

	Fazio, L. K. 303

	Feigenbaum, H. 142

	Fekkes, M. 662

	Feldman, R. 29

	Fenn, J. 674

	Ferguson, A. M. 488

	Ferguson, C. 165

	Fernandez, C. M. G. 659

	Fernet, C. 249, 250, 258

	Ferrari, M. 620

	Festinger, L. 360

	Festl, R 659, 660

	Fetters, M. D. 59

	Feucht, F. C. 411

	Feyzi-Behnagh, R. 633

	Fiedler, K. 224, 297

	Fierros, C. O. 464

	Figlio, D. 103, 167

	Filsecker, M. 676, 678

	Fine, M. 130

	Fiore-Gartland, B. 125

	Fiorella, L. 316, 703

	Firetto, C. M. 31

	Fischer, F. 539

	Fish, J. 272

	Fisher, A. E. 342

	Fisher, B. W. 661

	Fisher, E. P. 660

	Fishman, B. J. 176

	Fiske, A. P. 95

	Fitzgerald, M. 537

	Fives, H. 9, 191, 279, 493

	Flavell, J. H. 632

	Flemming, D. 297

	Flerlage, K. 591

	Fletcher, J. 614, 615

	Flett, G. L. 258

	Flint, A. S. 130

	Flores, M. 277, 282

	Flores, N. 462

	Flowerday, T. 111

	Flum, H. 167, 271, 282

	Flunger, B. 223

	Flynn, R. M. 681

	Fodor, J. 16

	Fogo, B. 517

	Folkman, S. 222

	Follmer, D. J. 174, 554

	Fong, C. 9

	Fong, C. J. 73, 75, 111, 195, 206, 207

	Foorman, B. R. 554, 560

	Forbes, C. T. 541

	Ford, B. Q. 230, 231, 233

	Ford, D. H. 142

	Ford, D. Y. 167, 335, 337, 340, 348, 350

	Fordham, S. 467

	Forest, J. 259, 261

	Forsblom, L. 225

	Förster, G. 327

	Forzani, E. 9, 581, 584

	Foster, S. J. 437

	Fournier, S. 721

	Fowler, J. H. 362

	Fox, B. 605, 610

	Fox, J. 704

	Francis, D. C. 8

	Francks, R. 20

	Franconeri, S. L. 592, 593

	Frank, K. A. 164, 175

	Frankenberg, E. 76

	Fredricks, J. A. 255, 261, 364, 532

	Fredrickson, B. L. 252

	Freiberg, H. J. 463

	Freire, P. 443, 444, 459, 468, 470

	Frensch, P. A. 675

	Frenzel, A. C. 220, 221, 226, 226, 227, 229, 249, 298, 317, 319, 320, 494, 495, 496, 634, 726

	Frey, B. B. 52

	Frey, K. S. 131

	Fried, L. 227

	Friedman, J. 30

	Friedman, N. P. 362

	Friedrich, A. 442

	Fripp, J. A. 130

	Froehlich, D. E. 373

	Froiland, J. M. 416

	Fruehwirth, J. C. 361

	Fujiwara, L. 464

	Funder, D. C. 306

	Furberg, A. 293

	Furney, K. S. 167

	Furtak, E. M. 541

	Fwu, B. J. 103, 110–111




	Gabrieli, J. D. E. 383, 388

	Gaffney, H. 662

	Gage, N. L. 480

	Galaburda, A. M. 388

	Galand, B. 224

	Gale, J. E. 483

	Gallie, W. B. 21

	Galliher, R. V. 271, 272

	Gámez, P. B. 366

	Gamoran, A. 174

	Ganley, C. M. 495

	Gao, L. 542

	Garaigordobil, M. 663

	Garcia, C. 419

	Garcia, E. B. 366

	Garcia, N. 9

	Garcia, N. M. 81, 102

	García, T. 485

	García-Moriyón, F. 31

	Garcia-Rojas, C. 465–466, 467, 468, 472–473

	Garner, J. 9, 139, 142, 143, 145–146, 148, 151, 203, 276, 280

	Garrett, H. J. 512

	Garrett, T. 446

	Garrison, E. G. 162

	Gašević, D. 595, 644, 645

	Gaspard, H. 227

	Gasser, L. 23

	Gay, G. 439, 443, 444, 446

	Gaydos, M. J. 675, 676, 681

	Gebre, E. H. 585

	Gee, J. P. 280, 580, 674, 684

	Geerling, D. 144, 146

	Geertz, C. 201

	Gehlbach, H. 233, 419

	Geller, R. C. 512

	Gershenson, S. 491

	Gertsmann, J. 389

	Gerwig-Parker, L. A. 664

	Geschwind, N. 387

	Gest, S. D. 360, 361, 370, 372, 373

	Gettier, E. 28–29

	Getzler, L. 167

	Ghiara, V. 54, 59

	Ghosh, P. 565

	Gibson, J. E. 662

	Gibson, L. S. 521

	Gibson, M. 511

	Giessman, J. A. 347

	Gilbert, L. 518

	Gilden, D. L. 143

	Gill, M. G. 9, 153, 493, 494

	Gillard, E. 389

	Gillborn, D. 84, 102

	Gillespie, A. 562

	Gillies, R. M. 368

	Gilmartin, K. 674

	Gilmore, C. 493

	Gintis, H. 444

	Giroux, H. 83, 444

	Girvan, E. J. 341, 462

	Gitelman, L. 584, 586

	Gitomer, D. H. 410

	Giuliano, L. 348

	Giumetti, G. W. 660

	Glew, G. 661

	Gluck, K. 611

	Gobert, J. D. 9, 609, 619

	Goebert, D. 660, 661

	Goetz, T. 221, 224, 225, 232, 235, 634

	Goffney, I. 491

	Golann, J. W. 443

	Goldberg, P. 544

	Golden, N. A. 486

	Goldenberg, C. 394, 448

	Goldkuhl, G. 56

	Goldman, A. 29

	Goldman, S. R. 556, 558, 559, 588

	Goldsmith, L. T. 494

	Goldstein, T. R. 363

	Gollwitzer, P. M. 316

	Gomm, P. 124

	Gong, Y. 608

	Gonick, L. 663

	Gonzalez, M. 437

	Gonzalez, N. 438, 441, 446

	Good, J. 683

	Good, T. 166, 177, 439, 442, 445

	Goodrich, J. M. 566

	Goos, M. 496

	Gorman, A. 721, 726

	Goswami, U. 384

	Gotanda, N. 76–77, 79

	Gotlieb, R. 391

	Gottlieb, O. 685

	Götz, F. M. 306

	Gough, N. 141

	Gough, P. 554

	Gould, S. J. 438, 449

	Gourd, K. 167

	Governor, D. 538, 540, 543

	Gradinger, P. 662

	Graesser, A. C. 489, 555, 557, 559, 604, 605, 606, 607, 609, 613, 641, 725

	Graham, M. C. 222

	Graham, S. 5, 9, 73, 74, 75, 197–198, 204–205, 279, 353, 561–562, 563, 564, 565

	Grande, S. 471

	Grantham, T. C. 340, 350, 351

	Granziera, H. 487

	Grau, V. 321

	Graven, M. 497

	Graves, S. L. Jr. 347

	Gray, D. L. 8, 9, 33, 34, 64, 73, 75, 96, 132, 140, 147, 164, 171, 176, 205–206, 276, 283, 409, 425, 443, 481, 490, 491, 536, 542, 543

	Gray, K. L. 531

	Green, C. 680

	Green, T. 279

	Green, T. F. 485, 494

	Green, V. A. 665

	Greene, B. A. 425, 426

	Greene, J. A. 8, 37, 231, 297, 314, 318, 323, 324, 328, 363, 411, 426, 485, 540, 632, 633, 726

	Greene, J. C. 60, 62, 63, 65

	Greene, M. 17

	Greenfield, P. M. 93

	Greenfield, R. 173

	Greeno, J. 631

	Greeno, J. G. 119–120, 131, 631

	Greenough, W. T. 385, 386, 398

	Greenwald, A. G. 97

	Gregoire Gill, M. 292, 299

	Gregory, A. 341

	Greller, W. 643

	Gremmen, M. C. 368, 369

	Gresalfi, M. 484

	Griffin, C. B. 275

	Grigorenko, E. L. 384

	Grisso, T. 165

	Grissom, J. A. 348

	Gros, H. 484

	Grospietsch, F. 390

	Gross, J. J. 227–230, 231, 234, 634

	Gross, M. H. 519, 520

	Große, C. S. 484

	Grouws, D. A. 481

	Grund, A. 210

	Gu, Q. 278

	Guarini, A. 662

	Guastello, S. J. 203

	Guay, B. 306

	Guay, F. 9

	Guba, E. G. 49, 52, 53–54

	Gubbins, E. J. 346–347, 349, 351, 352

	Gube, M. 632

	Guevara, P. 144

	Gujarati, J. 497

	Gummer, E. S. 583, 595

	Gunderson, E. A. 199

	Gunersel, A. B. 145, 146

	Gunzenhauser, C. 230

	Gustafsson, H. 249

	Gutierrez, K. 124–126, 128, 130, 438, 441

	Gutiérrez, R. 482, 491, 492

	Gutstein, E. 482, 491




	Haack, S. 17, 29–30, 37, 40

	Haase, V. G. 488

	Haataja, E. 149, 324, 329

	Habgood, M. P. J. 678

	Hacker, D. J. 485

	Hackman, D. A. 386

	Haddix, M. M. 467

	Hadwin, A. 148, 314, 315, 318, 319, 320, 321, 322, 323, 324, 326, 327, 328, 632, 633

	Haerens, L. 257

	Haertel, E. H. 167, 424

	Haertel, G. D. 632

	Hagenauer, G. 233

	Hagerman, M. S. 11

	Hahn, C. 9

	Haier, R. J. 675

	Haines, R. T. 338, 340, 342

	Hall, D. 514

	Hall, L. A. 126

	Hall, N. C. 225

	Hall, R. 124, 129, 130

	Hallahan, D. P 173

	Halligan, P. W. 292

	Halverson, R. 676

	Halvorsen, A.-L. 522, 724

	Hamaker, E. L. 144

	Hamedani, M. G. 93, 95

	Hamer, L. 412, 416

	Hamilton, H. A. 660

	Hamilton, L. 175

	Hamm, J. M. 198

	Hamm, J. V. 373

	Hammer, D. 307n2

	Hammer, J. 677

	Hammond, R. A. 97

	Hamre, B. 418, 445

	Hamre, B. K. 233, 709

	Hamrock, C. 396

	Hand, V. 9, 121

	Handford, M. 280

	Handy, T. 461

	Haney López, I. F. 76, 80, 437

	Hanish, L. D. 373

	Hannah-Jones, N. 519

	Hanushek, E. A. 166, 170

	Harackiewicz, J. M. 64, 194, 198, 207

	Harber, K. D. 439–440, 449

	Harding, S.-M. 485

	Hargreaves, A. 225

	Hargrove, B. H. 340, 343

	Harley, J. 641

	Harley, J. M. 221, 222, 229–230, 320, 328, 648

	Harmsen, R. 536

	Haro, B. N. 462

	Harper, S. R. 35

	Harré, R. 126

	Harring, J. R. 210

	Harris, A. 678

	Harris, B. 347

	Harris, C. 75–77

	Harris, D. N. 410

	Harris, K. 9, 139

	Harris, K. R. 139, 165, 563, 565

	Harris, P. 9, 463

	Harris, R. 522

	Harris-Thomas, B. 171, 176

	Harry, B. 20, 167

	Hasenbein, L. 699–700

	Haskins, R. 165, 174

	Hasson, U. 392

	Hatfield, E. 245–246

	Hathcock, S. J. 146

	Hattan, C. 556

	Hattie, J. A. 325, 327

	Hauver, J. 511

	Hawes, Z. 389

	Hawkley, L. C. 363

	Hawley, P. H. 304

	Hawthorne, K. 485

	Hay, C. 660

	Hayes, E. R. 684

	Hazari, Z. 274, 276, 279

	Head, A. J. 587, 592

	Headley, M. G. 144, 150

	Heaysman, O. 324

	Hebb, D. O. 385

	Hebert, M. 564

	Hedden, T. 116

	Heddy, B. C. 297, 535, 541, 542

	Heer, J. 592

	Hegarty, M. 593

	Heijltjes, A. 31

	Heinimäki, O. P. 149

	Hellfeldt, K. 658

	Helmsing, M. 521

	Hembree, R. 488, 495

	Hemi, A. 364

	Hempel, C. 18

	Hemsley-Brown, J. 168

	Hendrickx, M. M. H. G. 370, 372

	Hennessy Elliott, C. 126

	Henry, A. 282, 459, 467, 471

	Herman, J. L. 167

	Hernández, M. M. 345

	Herrenkohl, L. R. 125

	Herrera, J. 664

	Herrera, N. 345

	Herrick, I. R. 534, 541

	Herrington, C. D. 410

	Herrmann, S. D. 704

	Herrnstein R. J. 438, 449

	Hertzog, N. B. 337

	Herzog, D. 579

	Hess, D. E. 511, 513

	Hesse-Biber, S. N. 54

	Hester, S. D. 536

	Hetherington, S. 29

	Hewitt, P. L. 258

	Heyd-Metzuyanim, E. 280, 541

	Heyen, N. B. 585

	Hickey, D. T. 130, 676, 678, 681

	Hickok, G. 387

	Hicks, T. 52

	Hidi, S. 26, 194, 707

	Hidi, S. E. 192, 194

	Hiebert, E. H. 556

	Hiebert, J. 481, 484, 488

	Higgins, E. T. 199, 209

	Higheagle Strong, Z. 131

	Hilburn, J. 514

	Hill, C.J. 396

	Hill, H. C. 492, 493

	Hilpert, J. C. 132n1, 139–143, 146, 149, 150, 151, 202, 204, 210, 276, 726

	Hilton, M. L. 166

	Hilton, S. 304

	Hinduja, S. 658, 659, 660

	Hines, E. 9

	Hitchcock, J. H. 59

	Hlavacik, M. 511

	Hmelo-Silver, C. E. 8, 141, 373, 637

	Ho, D. Y. 17

	Ho, L.-C. 512

	Hobbs, R. 580, 586, 590, 592, 593, 595

	Hodis, F. A. 210

	Hoeffner, J. 592

	Hofer, B. K. 16, 37, 534

	Hoffmann, J. D. 234

	Hofmann, W. 327, 364

	Hofstede, G. 99

	Hogden, J. 497

	Holbert, N. 678, 682, 685

	Holding, D. H. 674

	Holland, D. 124–126

	Holland, J. H. 139

	Hollenstein, T. 144, 149, 150

	Hollins, E. 444

	Holmes, C. J. 363

	Holton, L. 641

	Holzberger, D. 494

	Holzer, M. A. 541

	Holzinger, A. 676

	Honderich, T. 17

	Hong, J. S. 657

	Hong, J. Y. 142, 151, 192, 255, 278, 279, 282, 410, 423, 493, 496, 533, 724, 726

	hooks, b. 459, 463, 464, 465, 467

	Hoover, W. 554

	Hope, E. C. 72, 73, 74, 342

	Hopkins, J. D. 541

	Horn, I. S. 11, 124, 129

	Horn, M. S. 681

	Horsford, S. D. 170

	Horwood, M. 250, 259

	Hostetler, A. L. 512

	Hothersall, S. J. 56

	Houlfort, N. 246, 249

	Howard, J. 338

	Howard, J. L. 191, 195, 199

	Howard, T. C. 419

	Howard-Jones, P. A. 390

	Howland, K. 683

	Howlett, M. 169

	Hu, X. 103

	Huang, C. 225

	Huang, K. 297

	Huang, L. 643

	Huang, X. 193, 708, 713

	Hubel, D. H. 385

	Huber, L. P. 10

	Huffman, J. C. 259

	Hughes, D. J. 231

	Hughes, J. N. 370, 416, 419, 421

	Hughes, R. E. 519

	Huijgen, T. 517

	Huitsing, G. 370

	Hull, C. L. 142

	Hulleman, C. S. 174, 193, 196, 205–206

	Hunicke, R. 675

	Huntley, C. D. 231

	Husman, J. 149

	Hussar, B. 344, 345

	Husted, T. A. 166

	Hutchins, E. 119

	Hutt, S. 608, 609, 619

	Hutton, J. S. 391

	Huys, Q. J. M. 383

	Hwang, G. J. 676

	Hwang, H. 556, 558

	Hyler, M. E. 170

	Hynd, C. R. 301




	Ilmarinen, V. J. 363, 371

	Im, M. H. 364, 370, 373

	Immordino-Yang, M. H. 9, 384, 391

	İnan-Kaya, G. 443, 451

	Ingersoll, R. 462

	Ingram, K. M. 663

	Inoue, M. 462

	Inzlicht, M. 316, 317, 491

	Irgens, G. A. 583

	Irizarry, J. G. 439, 446

	Irvine-Smith, S. 581

	Irwin, V. 335, 342, 344, 345

	Isabirye, J. 261

	Isen, A. M. 225

	Ishimaru, A. M. 124, 130

	Ismail, R. 111

	Isohätälä, J. 124, 323, 642

	Israel, M. 684

	Ivankova, N. 59, 60–61

	Iyengar, S. S. 206

	Izadinia, M. 278

	Izard, C. E. 233




	Jack, A. A. 207

	Jackson, I. 278

	Jackson, K. 493

	Jacob, B. 495

	Jacobs, G. 586

	Jacobs, N. C. 655

	Jacobs, S. E. 229

	Jacobson, L. 439

	Jacobson, M. J. 120, 139–142, 145, 151

	Jaeger, R. M. 164

	Jaeggi, S. M. 383

	Jaffee, A. T. 514

	Jagers, R. J. 463

	James, J. H. 511

	James, W. 16–17, 21, 26, 31, 38, 711

	Jan, M. 681

	Jang, E. E. 646

	Jansen, R. S. 314

	Järvelä, S. 146, 149, 221, 236, 320, 321, 323, 633, 634, 644

	Järvenoja, H. 221, 320, 322, 324, 634

	Jellesma, F. C. 421

	Jennett, C. 700

	Jennings, P. A. 234

	Jeong, H. 373

	Jiang, H. 557

	Jiang, Y. 537

	Jo, S. H. 416

	Johanning, D. I. 483

	Johansson, M. 518

	Johnsen, K. 697

	Johnson, A. 61, 273, 276, 283

	Johnson, A. M. 559

	Johnson, B. 59

	Johnson, D. W. 304, 368, 511

	Johnson, M. 8, 9

	Johnson, M. L. 298, 438, 450, 712

	Johnson, M. W. 514

	Johnson, R. B. 49, 51–52, 54, 59

	Johnson, R. T. 511

	Johnson, S. M. 276

	Johnson, T. R. 451n4

	Johnson, W. L. 610, 684

	Johnson, Z. 111

	Johnston, O. 440, 441

	Johnston, W. A. 150

	Jolly, J. L. 337

	Jonassen, D. H. 647

	Jones, A. E. 656

	Jones, B. D. 273, 436

	Jones, B. L. 519

	Jones, G. 360, 366

	Jones, R. H. 581

	Jones, S. M. 315, 317

	Jones, T. R. 531

	Jordan, C. 438

	Jordan, M. E. 236

	Joseph, G. 469

	Joseph, N. M. 281, 480

	Journell, W. 511, 512, 513, 724

	Juang, L. P. 130

	Juel, C. 560

	Juliana, R. 661

	Jung, S. 487

	Jung, Y. E. 661

	Jung, Y. J. 127

	Jungert, T. 256

	Jupp, J. 281

	Jurow, A. S. 124, 127, 128, 130

	Jurow, S. 10

	Jussim, L. 439–440, 449

	Justice, L. M. 366, 372

	Justicia-Galiano, M. J. 488

	Juvonen, J. 10, 367, 661




	Kaasila, R. 496, 497

	Kaefer, T. 558

	Kafai, Y. 10

	Kafai, Y. B. 674, 682, 683

	Kahan, D. M. 299, 302

	Kahne, J. 515

	Kahneman, D. 30, 31, 178, 389

	Kalantzis, M. 580

	Kalaycioglu, D. B. 487

	Kalinec-Craig, C. 10

	Kalinich, D. 168

	Kaluarachchi, C. 654

	Kalyanpur, M. 20, 25

	Kalyuga, S. 224, 483

	Kamarainen, A. M. 697

	Kandel, D. B. 362

	Kane, B. D. 124

	Kang, H. 413–414, 415, 416, 423, 424, 532, 538

	Kantor, H. 438

	Kaplan, A. 10, 132, 132n1, 139, 142, 143, 145–146, 151, 165, 167, 196–197, 202, 203–204, 209, 270, 271, 272, 273, 276, 280, 282, 410

	Kaplan, J. T. 299, 300

	Kapur, M. 483, 636

	Karamarkovich, S. M. 495

	Kardan, S. 646

	Karmiloff-Smith, A. 385

	Karpicke, J. D. 326

	Karplus, R. 536

	Karwowski, M. 442

	Kashima, Y. 94–96, 98, 99–100

	Kastberg, S. M. 340

	Kasten, S. E. 496

	Katzir, T. 10, 588, 596

	Kauffman, J. M. 173

	Kaufman, E. 440

	Kaushik, V. 56

	Kavenagh, M. 421

	Ke, F. 676, 679

	Keegan, P. 514

	Keenan, H. B. 520, 521

	Keith, K. D. 94–95, 97–99, 114

	Kelly, D. M. 463

	Kelly, T. E. 512

	Kelty-Stephen, D. G. 140, 143, 154

	Kendall, M. 464, 467

	Kendeou, P. 8, 179, 293, 294, 296, 297, 301, 303, 387, 535, 553, 554, 556, 557, 558, 559, 560, 565, 725

	Kendi, I. X. 435–436

	Kennedy, D. 79, 721

	Kennedy, M. 410–411

	Kenny, P. 697

	Kent, S. 561

	Kersey, A. J. 390

	Khajah, M. 608

	Khurana, A. 659

	Kia-Keating, M. 130

	Kiefer, S. 10

	Kierkegaard, S. 245

	Killingsworth, S. 676, 681

	Kim, A. Y. 271, 274–276, 538

	Kim, D. 323

	Kim, G. 522

	Kim, H. S. 95, 104

	Kim, J. 620

	Kim, J. S. 368, 372, 558

	Kim, M. S. 93

	Kim, R. 71

	Kim, S. 368, 369, 372

	Kim, Y. 320

	Kim, Y. E. 210

	Kim, Y. S. 10, 554, 561, 565

	Kincheloe, J. L. 83

	Kindermann, T. A. 364

	King, D. 221, 536

	King, J. E. 444

	King, L. J. 518, 519, 520

	King, R. 419, 724, 726

	King, R. B. 98–99, 103, 109, 112–113, 129, 204–207, 365

	Kinloch, V. 466, 467

	Kinnebrew, J. 646

	Kintsch, W. 554

	Kinzer, C. K. 590

	Kirby, L. A. 299

	Kirch, S. A. 413

	Kirk, E. P 488

	Kirschner, P. A. 483

	Kirsh, D. 675

	Kistner, S. 325

	Kitayama, S. 94–95, 103–104

	Kitchin, R. 579, 580, 583, 584, 586

	Kitchner, K. S. 37

	Kiuru, N. 366, 368, 371

	Kivunja, C. 53

	Klahr, D. 483

	Klassen, R. M. 10, 233, 494, 495

	Klausen, T. 119

	Klavon, T. G. 543

	Kleickmann, T. 492

	Kleine, P. F. 425, 426

	Klingenberg, S. 703, 705

	Klingner, J. 167

	Klopfer, E. 10, 681, 682, 706

	Knobel, M. 581, 584, 595

	Knowles, R. T. 510

	Kobayashi, K. 555

	Koch, I. 297

	Koedinger, K. 607

	Koedinger, K. R. 326, 484

	Koehler, M. J. 683

	Koenka, A. C. 34, 145, 174, 192, 359

	Koestner, R. 10, 247, 256

	Kohl, K. 366

	Kohli, R. 25, 36

	Kohn, A. 461

	Koomen, H. M. Y. 420, 421

	Koopmans, M. 139, 140, 142–144, 150, 151

	Koretz, D. 167

	Koster, M. P. 562, 563

	Kowalski, R. M. 10, 654, 660, 661, 664

	Kozyreva, A. 301

	Kraft, M. 108

	Kraft, M. A. 208, 306, 603

	Kramarski, B. 322, 324

	Kraut, R. 24

	Kriegbaum, K. 199

	Krinks, K. 682

	Kripke, S. 19, 22

	Krist, C. 537

	Kritsotakis, G. 661

	Kronberger, N. 441

	Krutka, D. G. 511

	Kucera, A. C. 301

	Kudo, K. 125

	Kuhfeld, M. 170

	Kuhn, D. 316

	Kuhn, T. 292

	Kulik, J. A. 614, 615

	Kulikowich, J. M. 39

	Kumar, R. 5, 10, 63, 64, 72, 73, 75, 84, 93, 99, 109, 120, 153, 164, 205, 412, 416, 420, 447, 450, 461, 463, 620, 722

	Kunda, Z. 298, 300

	Kung, F. Y. H. 210

	Kunthara, S. 191

	Kuo, E. 65, 67, 84

	Kuo, Y. L. 327

	Kutluca, A. Y. 537

	Kuyini, A. B. 53




	Lacey, A. R. 19, 22, 24, 26, 28–30

	Ladd, G. W. 360, 367, 371, 372

	Ladhani, F. 301, 306

	Ladson-Billings, G. J. 25–26, 38, 76, 85, 86, 338–339, 439, 441, 443, 444, 446, 519

	LaDue, N. D. 532, 536

	Laffey, J. M. 681

	Lafrenière, M.-A. K. 247, 260

	Lai, C. K. 97

	Lai, M. H. 142, 147, 533, 537

	Lajoie, S. P. 630, 632, 633, 634, 635, 636, 638, 641, 642, 643, 645, 647, 725

	Lakin, J. M. 348, 349

	Lakoff, G. 20, 178

	Laland, K. 97

	Lam, C. B. 359, 370

	Lam, K. K. L. 486

	Lam, S. F. 72, 73, 74

	Lamarchand, R. 677

	Lamb, R. 682

	Lampert, M. 481

	Land, S. M. 643

	Langer-Osuna, J. M. 124

	Langos, C. 655

	Laninga-Wijnen, L. 361, 365, 369

	Lankshear, C. 79, 581, 584, 595

	Lannegrand-Willems, L. 271, 272

	Lantham, J. D. 121

	Lapidot-Lefler, N. 657

	Larkin, D. B. 541

	Larranaga, E. 658

	Larson, L. L. 441

	Larson, R. W. 370

	Lau, C. 487

	Lauermann, F. 227, 325, 412, 416

	Laura, C. T. 462

	Lave, J. 119, 124, 277

	Lavigne, A. 166, 177

	Lavigne, G. L. 248

	Lavoie, C.-É. 260

	Lavy, S. 231

	Lawrie, S. 104

	Lawson, H. A. 141, 146

	Lawson, M. A. 141, 146

	Lazarides, R. 223

	Lazarou, B. 340

	Lazarus, R. S. 220, 222

	Lazer, D. M. 295

	Lazonder, A. W. 536

	Lazowski, R. A. 174, 193

	Leander, K. 677

	Leary, M. R. 296

	Lease, A. M. 365

	Leatham, K. R. 494

	Lebiere, C. 610

	Lecce, S. 363

	LeCompte, K. 515

	Leddy, T. 26

	Leduc, K. 656

	Lee, C. D. 446, 461, 558

	Lee, E. 484, 492

	Lee, J. 363, 661

	Lee, J. K. 685

	Lee, J. S. 687

	Lee, M. S. 663

	Lee, T. S. 439

	Lee, V. R. 124, 683

	Leech, K. A. 191

	Leeferink, H. 278

	Leeman, J. 274

	Leemis, R. W. 656

	Lee-St. John, T. 170

	Legette, K. B. 72, 73

	Leggett, E. L. 198, 438

	Leman, P. J. 361

	Lenhart, A. 658

	Lensmire, T. J. 281

	León, J. 248, 253, 257, 261

	Leonard, J. 492

	Leonardo, Z. 72

	Leonelli, S. 579, 580, 584, 590

	Leong, N. 77

	Leont’ev, A. N. 119, 123

	Lepper, M. R. 206, 607, 677, 678

	Lercari, N. 706

	Lerman, S. 497, 498

	Lerner, R. M. 140, 142, 373

	Lesaux, N. K. 346

	Lesgold, A. M. 10, 615

	Lester, F. K. 486

	Lester, J. 637

	Lester, J. C. 610

	Leu, D. 579

	Leu, D. J. 555, 581–582, 584, 588, 589, 590, 593

	Leung, K. 112

	Levin, J. 677

	Levin, M. 129, 131

	Levine, A. 544

	Levine, L. J. 229

	Levstik, L. 10

	Levy, B. 513

	Levy, B. L. M. 509, 511, 515

	Levy, S. A. 522

	Lewandowsky, S. 301–303, 305, 306

	Lewis, C. M. 127

	Lewis, K. D. 352, 353

	Leyva, L. A. 482, 487

	Li, H. 388

	Li, J. 103, 110

	Li, P.-H. 221

	Li, Q. 659

	Li, S. 633

	Li, X. 109, 200, 206, 254

	Liam, C. 421

	Liang, C. T. H. 419–420

	Liberman, N. 209

	Lichtenfeld, S. 221, 225

	Liebovitch, L. S. 203

	Lillard, A. S. 363

	Lilleholt, L. 705

	Lim, C. 323

	Limber, S. P. 659, 661

	Lin, A. R. 511

	Lin, J. W. 307n5

	Lin, T. 724

	Lin, T.-J. 252, 366, 368, 372, 534

	Linan-Thompson, S. 349

	Lincoln, Y. S. 49–50, 53, 54, 171

	Linn, M. 10

	Linn, M. C. 532

	Linnenbrink-Garcia, L. 8, 10, 147–148, 149, 153, 167, 194, 211, 230, 231, 232, 320, 633

	Lipman, M. 31

	Lipnevich, A. A. 232

	Lipsitz, G. 85

	List, A. 17, 533, 555

	Litman, D. 609

	Litts, B. 10

	Liu, D. 260

	Liu, F. 370

	Liu, P. 425

	Liu, R. 469, 705

	Lo, J. C. 513

	Lockhart, K. 352

	Loderer, K. 223, 634, 641

	Lodge, M. 299

	Loeb, S. 172

	Loewus, L. 167

	Logan, J. 557

	Lohman, D. F. 349

	Lokhande, M. 491

	Lombardi, D. 146, 411, 532, 533, 534, 535, 536, 537, 539, 540, 541, 543, 555, 724

	Longobardi, C. 421

	López, F. 5, 8, 33–35, 40, 62, 64, 65, 72, 73, 75, 85–86, 93, 96, 111, 126, 144, 153, 172, 175, 205, 276, 408, 409, 410, 412–413, 418, 423, 426, 434, 436, 437, 441, 442, 444, 445, 447, 448, 450, 451, 461, 463, 464, 491, 519, 712, 722, 724, 725

	López, N. 207

	Lorde, A. 464, 466, 467, 472, 473

	Lorenz, E. N. 142

	Lorion, R. P. 165

	Losano, L. 496, 497

	Losenno, K. M. 229

	Losier, G. F. 247

	Louie, N. L. 491, 492, 493, 494

	Louie, V. 174

	Love, B. 486, 684

	Love, B. L. 465, 466, 471

	Lovell, R. 168

	Lovvorn, J. 677

	Low, S. 33

	Loyens, S. M. 534

	Lucas, R. E. 496

	Lucas, T. 445–446

	Luk, G. 104, 394, 725

	Lukens, E. P. 662

	Lutovac, S. 496, 497

	Luyckx, K. 271

	Lyimo, K. 252

	Lynch, A. D. 367

	Lynn, M. 76

	Lyons, I. M. 488




	Ma, W. 614

	Macaulay, P. J. 664, 665

	MacCallum, J. 125

	MacDonald, K. 391

	Macías Villegas, D. F. 278

	Macnamara, B. N. 199

	MacSwan, J. 446

	Madden, N. A. 165

	Madkins, T. 531

	Maertens, R. 305

	Mageau, G. A. 246, 256

	Maglio, P. 675

	Magnussen, R. 677

	Maier, J. 294, 297, 307n3, 555

	Mainhard, T. 150

	Makel, M. C. 153, 154

	Makransky, G. 682, 702, 703, 705, 706, 709, 713

	Malkiewich, L. J. 682

	Malmberg, J. 10, 149, 323, 329

	Malone, T. W. 677

	Maloney, E. A. 488

	Mandelbrot, B. 142

	Mandinach, E. B. 583, 595

	Mann, H. 462

	Mann, M. J. 130

	Manning, H. 279

	Mansfield, K. C. 339

	Mänty, K. 324

	Mantzicopoulos, P. 410

	Manz, E. 121, 537, 539

	Marchand, G. C. 132n1, 139–143, 144, 146, 150, 151, 202, 204, 210, 276, 409, 425, 726

	Marcia, J. E. 271

	Marco-Bujosa, L. 281

	Marcus, A. S. 518

	Margolis, G. 165, 174

	Marian, V. 172

	Marin, A. 130, 131

	Mark, L. 661

	Marker, M. 518

	Markowitz, A. J. 167

	Marks, A. K. 441

	Markus, H. 255

	Markus, H. R. 93, 95, 103

	Marland, S. P. Jr. 335–337

	Marroquin, E. 706

	Marsh, H. W. 145, 147, 148, 193, 247, 261, 361, 442

	Marsh, J. A. 163, 175, 176, 178

	Marsh, T. E. 111

	Marshall, P. L. 461

	Martin, D. 490, 491

	Martin, D. B. 281, 481, 482, 486, 487, 492

	Martin, P. 487

	Martin, R. E. 231

	Martin, T. 683

	Martin-Beltrán, M. 446

	Martinez-Garza, M. 682

	Martínez-Valderrey, V. 663

	Martingano, A. J. 701

	Martin-Gutierrez, J. 675

	Marwick, A. 307n6

	Marx, R. W. 10, 163

	Marx, S. 441

	Marzal, M. 583

	Masland, L. C. 365

	Masnick, A. M. 303

	Mason, L. 10, 32, 293, 295

	Mason, L. H. 565

	Masta, S. 206

	Mates, B. 21

	Matewos, A. M. 542

	Mathews, J. 685

	Matias, C. E. 74

	Matthews, J. S. 8, 10, 33–35, 40, 62, 64, 72, 73, 75, 111, 144, 153, 172, 175, 205, 273, 276, 423, 434, 444, 448, 450, 722

	Mauss, I. B. 230

	Mayer, J. 390

	Mayer, R. E. 164, 176–177, 631, 641, 675, 682, 702, 703, 706

	Mayer-Schönberger, V. 584

	Mayes, R. 10

	Mayorga, O. J. 81

	Mazzocco, M. M. 485

	McAuley, D. 592

	McAvoy, P. 511, 513

	McBee, M. T. 348

	McBreen, M. 554

	McCall, J. 685

	McCalla, G. 630

	McCarthy, K. S. 556, 559

	McCarty, T. L. 439

	McCaslin, M. 163, 167, 320

	McClain, M. C. 339, 340, 348

	McClean, M. 724

	McConnell, D. A. 539

	McCrae, R. R. 258

	McCrudden, M. T. 8, 59, 60, 85, 92, 144, 150, 175, 448, 543, 724, 726

	McCully, A. 520

	McDermott, J. J. 15, 17, 39, 44

	McDermott, R. 167

	McFarlane, W. R. 662

	McGee, E. 281

	McGee, E. O. 338, 340, 482

	McGrath, K. F. 419

	McGrath, M. C. 303

	McGregor, S. L. 51

	McGrew, S. 179, 515, 516, 556

	Mc Guckin, C. 664

	McInerney, D. M. 10, 98–99, 103, 111, 129, 206

	McKay, L. 279

	McKendree, J. 608

	McKenney, S. 175

	McKeown, D. 563

	McKeown, M. 10

	McKinney de Royston, M. 470

	McKown, C. 440, 441, 442–443, 444

	McLaren, B. M. 617

	McLean, K. C. 274

	McMaster, K. L. 554, 558, 562, 563

	McNamara, C. C. 33

	McNamara, D. 554, 555, 556, 559, 564–565, 609

	McNamara, O. 494, 496

	McNamee, S. J. 79

	McNeill, K. L. 32

	McRae, K. 229, 230

	McTigue, E. M. 59

	Mead, L. M. 437, 438, 439, 449

	Medrano, J. 543

	Meece, J. L. 33, 325

	Meijer, P. C. 277, 278, 283

	Meilleur, A. J. 250

	Meiners, E. R. 463

	Mejias, U. A. 585

	Meldrum, R. 660

	Méndez, M. D. C. L. 677

	Mendolia, S. 366

	Mendoza, N. B. 365

	Menesini, E. 655, 659, 663

	Menken, K. 167

	Mensah, F. M. 278, 538

	Mentor, M. 462

	Mercer, N. 361, 368, 372, 373

	Merchant, Z. 706

	Mercier, E. 373

	Mercier, H. 294, 538, 539

	Merrin, G. J. 657

	Mertens, D. M. 49, 50, 52, 54, 55, 56, 57

	Mertl, V. 125

	Merton, R. K. 439, 449

	Mesch, G. 659

	Mesch, G. S. 659

	Mesghina, A. 489

	Metzger, S. A. 518

	Mewborn, D. S. 493

	Meyer, B. J. 559

	Meyer, D. K. 100, 120, 142, 153, 210, 708, 725, 726

	Michael, A. N. 512

	Michal, A. L. 593

	Michalsky, T. 322

	Mickle, T. 696

	Middaugh, 2018 516

	Middaugh, E. 513

	Middleton, M. 10

	Miele, D. B. 109, 192, 202, 203, 209, 210, 220, 236, 248, 316, 320, 364, 634, 724, 726

	Mijs, J. J. 302

	Mikami, A. Y. 364, 416, 418

	Miller, A. D. 494

	Miller, C. J. 487

	Miller, D. G. 340

	Miller, D. I. 208

	Miller, M. 321

	Miller, R. K. 79

	Miller, S. E. 363

	Milligan, A. 521

	Mills, C. 40, 609, 620

	Mills, K. I. 71

	Milner, H. R. 283, 444

	Mims, C. 677, 685

	Minthorn, R. S. 111

	Mintrop, H. 167

	Miquelon, P. 259

	Mirchi, N. 638, 639

	Misawa, M. 80

	Mishra, R. K. 394

	Mislevy, R. J. 632

	Mistry, R. S. 442

	Mitchell, H. B. 18, 19

	Mitchell, J. 448

	Mitchell, K. J. 658

	Mitchell, M. 140, 141

	Mitrovic, A. 612–613

	Miyake, A. 362

	Moate, J. 279

	Mody, M. 383

	Moè, A. 249

	Moeller, J. 145, 147, 148, 221, 256, 257

	Mohades, S. G. 394

	Mohanty, C. T. 464

	Mohatt, G. 438

	Moje, E. B. 566

	Molenaar, P. C. 143, 150

	Moll, L. 438, 441, 446, 491

	Molnar, M. 696

	Monarrez, A. 125

	Montoya, R. 338

	Mooney, J. 109

	Moore, J. L. 335, 352

	Moors, A. 219, 220, 222

	Moos, D. C. 706

	Moradi, Z. 441

	Moraga, C. 465, 467

	Morales, A. L. 464

	Morell, M. 486

	Moreno, R. 703

	Morgan, C. 498

	Morgan, D. L. 56

	Morrell, E. 444, 446

	Morris, D. 165

	Morris, M. W. 462

	Morris, P. A. 202

	Morrison, K. A. 444

	Mortenson, E. 65

	Morton, C. 273

	Moses, J. O. 364

	Moshirnia, A. 684

	Moss, P. A. 424

	Mott, B. W 636

	Mouza, C. 683

	Moya, P. M. L. 468

	Mueller, C. 338, 340, 342

	Mueller, R. M. 580

	Muhammad, G. 463

	Muis, K. R. 16, 37, 197, 220, 229, 233, 235–236, 295, 296, 297, 298, 307n2, 320, 489, 490, 535, 540

	Mukherjee, I. 169

	Müller, C. M. 369

	Müller, T. 491

	Mullis, I. V. S. 107–109

	Mun, R. U. 347, 350, 351, 352

	Munakata, Y. 385

	Munson, J. 279, 409, 425, 426

	Munzar, B. 489

	Muraven, M. 360, 363

	Murdock, T. B. 34

	Murphy, P. K. 15–17, 30–32, 38, 92, 307n1, 368, 372, 534, 556, 724

	Murphy, S. T. 302

	Murphy, T. L. 79

	Murray, D. W. 325, 327

	Murray C. 438, 449

	Museus, S. 205

	Musu, L. 658




	Na, V. S. 470, 471–472

	Na’ama, Y. 539

	Nafus, D. 585

	Naglieri, J. A. 348

	Naidoo, K. 413

	Nalipay, M. J. N. 99, 233

	Nardi, B. A. 675

	Nash, G. B. 437

	Nasir, N. S. 33, 164, 531

	Nathan, M. J. 484, 610

	Nauroth, P. 297, 299

	Navarro, J. 203

	Navarro, O. 460

	Navarro, R. 10, 657, 658

	Naydanova, E. 254

	Nebel, S. 677

	Neff, G. 125

	Negru-Subtirica, O. 272

	Neisser, U. 631

	Nelson, B. C. 676

	Nelson, C. A. 385, 386

	Nelson, D. 362

	Nelson-Barber, S. 111

	Nesbit, J. C. 539, 614

	Nestor, K. R. 467

	Neta, R. 27

	Nett, U. E. 220

	Neubauer, A. B. 154

	Neuenschwander, M. P. 451

	Neuman, S. B. 558

	Neumayer-Depiper, J. 497

	Neville, H. J. 385

	Newcombe, N. S. 389

	Newell, A. 148, 178

	Newman, L. 20

	Newmann, F. M. 707, 708, 711

	Ng, E. D. 662

	Ng, J. C. K. 112

	Nias, J. 225

	Nichols, S. L. 8, 152, 163, 167, 171–173, 176, 178, 277, 278, 279, 422, 462, 722

	Nichols, T P. 10

	Nickerson, R. S. 516

	Nickow, A. 603

	Nietfeld, J. L. 680, 682

	Nieto, S. 467

	Nigam, M. 483

	Nigg, J. T. 316–317

	Nisbett, R. E. 104

	Nixon, C. L. 660

	Noble, S. U. 587

	Nobles, W. W. 469

	Nocentini, A. 655

	Nokes-Malach, T. J. 677

	Nolen, S. 725, 726

	Nolen, S. B. 119, 124, 129, 144, 145, 153, 201, 276, 409, 410, 411, 414, 415, 416, 423, 426

	Nordgren, K. 518

	Norwalk, K. E. 370

	Novak, A. M. 338, 352

	Nowak, A. 208

	Nugiel, T. 388

	Nurius, P. 255

	Nussbaum, E. M. 149, 533, 540, 543

	Nussbaum, M. C. 10, 24–25, 36, 40

	Nutley, S. M. 168, 171, 176

	Nyachae, T. M. 459, 462, 463, 471, 473, 724

	Nye, B. D. 615

	Nyhan, B. 302

	Nzinga, K. 51




	Oakes, J. 162

	Obergriesser, S. 225

	Obersteiner, A. 389, 481

	O’Brien, D. 119

	O’Brien, E. J. 294, 535, 554, 556, 557

	O’Byrne, W. I. 10

	O’Cathain, A. 59

	Ochoa, S. H. 348

	Ochsner, K. N. 231

	Oettingen, G. 316

	Ogan-Bekiroglu, F. 307n5

	Oh, C. S. 700, 702, 704

	Ohito, E. O. 463

	Ohlsson, S. 303, 612–613

	Oishi, S. 93, 96, 113

	Okagaki, L. 675

	Okkinga, M. 554

	Oldham, Z. 361

	Olney, A. 614

	Olson, A. M. 495

	Olszewski-Kubilius, P. 351, 352

	Olweus, D. 659

	Omi, M. 72, 73

	Omolade, B. 468

	Omori, M. 205

	O’Neil, C. 587, 591, 595

	Onwuegbuzie, A. J. 59

	Opfer, V. D. 141

	Op’t Eynde, P. 147

	Orfield, G. 76

	Ormrod, J. 10

	Ortiz, S. O. 348

	Osborne, J. 533, 539

	Osborne, J. W. 273

	Osterweil, S. 10

	Ostrander, A. 609, 620

	Outhwaite, L. A. 683

	Overton, W. F. 140

	Owen, K. B. 174

	Owens, D. C. 542

	Oyserman, D. 95, 99

	Ozer, D. J. 306

	Ozer, E. J. 36




	Packer, M. 674

	Padilla, L. M. 593

	Pajares, M. F. 16, 39, 439, 442, 451n6, 493

	Palinkas, L. A. 101

	Palladino, B. E. 659, 661, 662

	Panadero, E. 10, 318

	Pane, J. F. 612

	Pangrazio, L. 584, 585, 586, 590

	Papageorge, N. W. 434, 440, 441, 443

	Pappas, S. 171

	Paris, D. 419, 439, 446, 462, 491

	Park, D. 488

	Park, J. 363

	Park, S. H. 561

	Parker, C. 511

	Parker, L. 84

	Parker, P. C. 234

	Parker, W. 10

	Parker, W. C. 513

	Parkinson, B. 227

	Parong, J. 680, 682

	Pasquinelli, E. 390

	Patall, E. A. 167, 195, 211, 256–257, 533, 538

	Patchin, J. 658, 659, 660

	Patchin, J. W. 660

	Patrick, H. 408, 414, 426

	Patsenko, E. G. 680

	Patterson, G. R. 367

	Patton, M. Q. 168

	Patton Davis, L. 205

	Patton-Terry, N. 553

	Patulny, R. V. 362

	Paul, N. 10

	Pausch, R. 697

	Paxton, R. J. 518

	Payne, K. A. 511

	Pazey, B. L. 167

	Pearcy, M. 521

	Pearson, P. D. 556

	Peceguina, M. I. D. 370

	Pedaste, M. 300

	Pedder, D. 141

	Pedulla, J. J. 172

	Peirce, C. 17

	Peirce, C. S. 17, 19, 21–22, 26, 29, 31, 38, 40

	Peixoto, E. M. 248, 249, 251

	Pekrun, R. 10, 145, 147, 148, 153, 166, 167, 176, 220, 221, 222, 223, 225, 229, 232, 235, 254, 320, 324, 489, 634, 641

	Pellegrino, J. 632

	Peller, G. 76, 79

	Pelligrino, J. W. 166

	Pena-Sarrionandia, A. 231

	Pennings, H. J. 144, 149, 150

	Pennycook, G. 295, 302, 305

	Penuel, W. R. 130, 164, 175, 425, 537, 541

	Peppler, K. A. 683

	Perdue, M. V. 388

	Perera, H. N. 487

	Perez, A. 533

	Perez, T. 192, 255, 272, 410, 496, 724, 726

	Perfetti, C. A. 388, 554, 556

	Perlstein, L. 167, 173, 178

	Perry, N. E. 10, 164, 176, 324, 325, 328

	Perry, R. P. 223, 489

	Perry, W. G. Jr. 37

	Persa, N. 680

	Person, N. 605

	Peter, I. -K. 655

	Petermann, F. 655

	Peters, J. R. 245

	Peters, M. 79

	Peters, S. J. 334, 347, 348, 349, 351

	Petersen, G. B. 705, 708, 709, 713

	Peterson, C. 259

	Peterson, E. R. 463

	Peterson, M. 684

	Petscher, Y. 554

	Petzold, J. 126

	Pfau, H. D. 674

	Pfeiffer, S. 339, 340, 348

	Pham, G. V. 204

	Pham, J. H. 459, 460, 462, 724

	Philip, T. M. 458, 460, 590

	Philippe, F. L. 248, 252, 261

	Phillips, A. 604

	Phillips, D. C. 52

	Phillips, L. 464

	Phillips Galloway, E. 560

	Piaget, J. 292, 360, 361, 366

	Pianta, R. C. 233, 417, 420

	Piazza, S. V. 566

	Piccoli, V. 659

	Piech, C. 608

	Pilegarda, C. 675

	Pillen, M. 278

	Pinkard, N. 684

	Pinti, P. 383

	Pintrich, P. R. 16, 34, 37, 292, 298, 318, 320, 328, 408, 632

	Pitargue, A. 468

	Pizarro, M. 25, 36

	Plano Clark, V. L. 59–63, 85, 144, 150, 174

	Plass, J. L. 224, 683

	Platts, D. 639

	Player, G. D. 462, 465, 466, 467, 468, 469, 471

	Plomin, R. 384

	Plucker, J. A. 153, 154, 347

	Poeppel, D. 387

	Poitras, E. G. 645, 646, 647, 725

	Pokorny, R. 617

	Polanin, J. R. 661, 662

	Polanin, M. 654, 664

	Polesel, J. 167

	Pollack, J. M. 246

	Polly, D. 581

	Pòlya, G. 486

	Ponnock, A. 486

	Poon, C. Y.-S. 227

	Pop, E. I. 272

	Pope, E. 10

	Popham, W. J. 595

	Popovic-Citic, B. 664

	Porfeli, E. J. 270

	Porta, E. 144

	Portanova, P. 561

	Porter, E. 300, 302

	Porter, T. 199

	Posner, G. J. 292, 298

	Posner, J. 220

	Postlethwaite, T. N. 105

	Poth, C. N. 150

	Potvin, P. 295, 534, 535

	Pour-Khorshid, F. 460

	Pratt, A. 557

	Premo, J. 540

	Pressley, T. 176

	Preston, J. L. 387

	Prilleltensky, I. 663

	Primor, L. 588, 596

	Pringle, B. E. 342

	Priniski, S. J. 64, 194, 208

	Prinstein, M. J. 360, 362

	Prinz, A. 301

	Probert, J. 685

	Proctor, C. P. 388

	Proctor, S. L. 341

	Prusak, A. 269, 280

	Puente, K. 274

	Pugach, M. 281

	Pugh, K. J. 10, 535

	Purdy, N. 664

	Purves, D. 587

	Pusey, G. 677

	Pusey, M. 677

	Putnam, H. 27

	Putney, L. G. 540

	Puttick, G. 682

	Putwain, C. W. 232

	Putwain, D. W. 489, 490




	Quaresima, V. 620

	Quin, D. 232

	Quine, W. V. O. 18

	Quinn, B. P. 515




	Rahimi, S. 247, 248, 251, 254, 261

	Raković, M. 323

	Rambaran, J. A. 365

	Ramirez, G. 488, 495

	Ramirez-Arellano, A. 146

	Ramos-Villagrasa, P. J. 149

	Ramsburg, J. T. 303

	Rand, D. G. 295, 302

	Rand, W. 151

	Randler, C. 537

	Rapp, D. N. 92, 724, 726

	Rasberry, C. N. 661

	Raskino, M. 674

	Rates, C. A. 307

	Ratliffe, K. T. 661

	Raufelder, D. 203

	Raver, C. C. 316, 318, 485

	Ravet, J. 393

	Ravitch, D. 167

	Ray, V. 77

	Reardon, S. F. 443

	Reddick, R. J. 342

	Redding, C. 348

	Reese, D. D. 677

	Reeve, J. 26, 195, 225, 232, 261, 262, 532, 538

	Reeves, T. C. 124, 647

	Reid, S. 466

	Reifler, J. 302

	Reimann, P. 149

	Reinecke, L. 314

	Reinholz, D. L. 131

	Reisman, A. 518

	Renninger, K. A. 26, 192, 194, 540, 707

	Repenning, A. 683

	Repenning, R. 684

	Resnick, I. 541

	Resnick, L. B. 166

	Reynolds, A. D. 465, 466

	Reynolds, R. 522

	Rhee, J. 464

	Rhee, S. 657

	Ricca, B. P. 146

	Rich, Y. 282

	Richard, G. T. 531

	Richardson, M. 199

	Richert, R. A. 681

	Richland, L. E. 481, 489

	Richmond, G. 280

	Richter, T. 294, 297, 307n3, 555

	Rigolot, C. 383

	Rimm-Kaufman, S. E. 487

	Rinne, L. F. 485

	Rip, B. 246

	Ripley, R. M. 362

	Ritchey, K. D. 561

	Ritskes, E. 17

	Ritter, S. 612

	Rittle-Johnson, B. 481, 482, 483, 484

	Rivas-Drake, D. 275, 433, 442

	Robbins, H. H. 444

	Robbins, S. B. 199

	Roberts, S. O. 65, 204, 206, 433

	Robins, J. H. 337

	Robinson, C. D. 622

	Robinson, K. A. 274, 532

	Robson, D. A. 314, 316

	Rodgers, C. 288

	Rodkin, P. C. 361, 370, 373

	Rodriguez, J. L. 446

	Rodríguez, N. N. 514

	Rodriguez-Minkoff, A. D. 419

	Roeser, R. W. 269

	Rogat, T. K. 10, 633

	Rogers, L. O. 206

	Rogers, T. 119

	Rogoff, B. 132n1, 438, 441

	Rohrer, D. 483, 484

	Roll, I. 608

	Rolstad, K. 172

	Romeo, R. R. 396

	Romera, E. M. 659

	Romero, A. 444

	Romero, C. 610, 645

	Romero-Abrio, A. 658

	Ronfard, S. 110

	Ronnebeck, S. 536

	Roorda, D. 232

	Roorda, D. L. 427n1

	Roos, A.-L. 222

	Ropelato, S. 609

	Rorty, R. 29

	Rosa, J. 462

	Roscoe, R. 10

	Roscoe, R. D. 559, 564, 609

	Rose, A. J. 360, 657

	Rose, D. G. 444

	Rose, V. C. 340

	Rosen, L. D. 659

	Rosenbaum, J. 342

	Rosenberg, D. 583

	Rosenberg, J. M. 537

	Rosenblatt, L. M. 26

	Rosenheck, L. 682

	Rosenthal, R. 439

	Rosenzweig, E. Q. 193, 194, 222

	Roseth, C. J. 368, 373

	Roshanravan, S. 464

	Ross, L. L. 72, 73, 74, 83

	Ross, W. D. 38

	Roswell, R. O. 712

	Rothwell, G. 687

	Rottweiler, A.-L. 230, 231, 233

	Rouet, J.-F. 555, 588

	Rouse, A. G. 563

	Rousseau Anderson, C. 338, 339

	Rowe, M. L. 191

	Rowley, S. J. 463, 464

	Rubel, L. H. 130

	Rubie-Davies, C. M. 463

	Rubin, B. C. 514, 515

	Rucinski, C. L. 419, 421

	Ruck, M. D. 443, 444, 463

	Rudasill, K. M. 141

	Rudolph, K. D. 657

	Rueda, R. 345, 346

	Rugg, H. 437, 451n2

	Ruiz-Alfonso, Z. 248, 253, 257, 261

	Rummel, N. 10

	Ruohotie-Lyhty, M. 10, 279, 281

	Rupp, A. C. 564

	Ruppert, J. 539, 541

	Rüsen, J. 518

	Russ, R. S. 414

	Russell, B. 29, 38

	Russell, D. M. 148

	Rutherford, T. 10, 363, 364, 485, 495

	Ruzek, E. A. 163, 167

	Ryan, A. M. 364, 372

	Ryan, R. M. 99, 167, 171, 173, 193–195, 246, 247, 256, 325, 360, 367, 443, 678, 679

	Ryle, G. 19, 28, 29

	Rymes, B. 125–126

	Ryoo, J. 684

	Ryu, M. 125

	Ryu, S. 144, 146, 147, 201, 425, 533, 537

	Ryzkyanti, C. A. 416




	Sabatini, J. 560

	Sabelli, N. 128

	Sabzalian, L. 102, 464, 514, 521

	Sadler, T. 10

	Sadler, T. D. 534, 541, 543

	Sakr, M. 130

	Salazar, J. J. 172

	Salazar, M. D. C. 451n7

	Saleh, A. 633, 635, 636, 637, 643

	Salen, K. 674

	Salen-Tekinbaş, K. 682

	Salinas, C. S. 520

	Salomon, G. 647

	Salter, P. S. 82, 83, 85

	Sampasa-Kanyinga, H. 660

	Samson, J. F. 346

	Sanbonmatsu, D. M. 150

	Sander, I. 586, 587

	Sandilos, L. E. 394

	Sandoval, A. 563

	Sandoval, W. A. 124, 175, 176, 723

	Sankofa Waters, M. B. 468

	Sannino, A. 123, 128, 130

	San Pedro, M. O. C. 619

	Santangelo, T. 8, 564

	Santiago, M. 520

	Santiago-Rosario, M. R. 451

	Santoro, D. A. 166

	Santoro, H. 175, 178

	Sardone, N. B. 685

	Sasson, H. 659

	Satoh, E. 103, 110

	Savage, R. 554

	Saw, R. L. 26

	Sawtelle, V. 539

	Sawyer, A. L. 658

	Sawyer, R. K. 141

	Saye, J. 707

	Scales, P. C. 371

	Scarantino, A. 37

	Scardamalia, M. 139, 142, 149

	Schaap, H. 278

	Schachner, M. K. 72, 73

	Schachter, E. P. 272, 282

	Schaefer, D. D. R. 362

	Schaefer, L. 278

	Schaeffer, S. 409, 423

	Schall, M. 228

	Schatschneider, C. 561

	Schauble, L. 538, 539

	Schaufeli, W. B. 249, 251

	Schellenberg, B. J. I. 249, 252, 253, 257, 258, 260

	Schenkel, K. 127

	Scherer, K. R. 219, 222, 297

	Schleicher, A. 106, 107–108, 111

	Schmeichel, M. 520

	Schmerse, D. 366

	Schmidt, J. A. 146, 538, 542

	Schneider, M. 482

	Schneider, R. 583

	Schneider, S. K. 660

	Schnellert, L. 425

	Schocker, J. B. 519

	Schoeps, K. 662

	Scholer, A. A. 209–210, 236, 316, 320

	Scholz, J. 397

	Schommer, M. 37

	Schraw, G. 163, 165, 640

	Schroeder, N. L. 301

	Schuch, S. 297

	Schukajlow, S. 495

	Schultz, K. 467

	Schunk, D. H. 11, 192, 318, 324, 364, 442, 533, 704

	Schunn, C. D. 273, 274

	Schutz, P. A. 8, 16, 35, 49, 64, 72–75, 81, 83, 85, 98, 100, 111, 120, 140, 141, 142–144, 147–148, 153, 164, 167, 178, 204–205, 207, 210, 222, 227, 235, 269–270, 277, 279, 281, 433–434, 440, 447, 451, 461, 464, 487, 494, 495, 497–498, 722, 724

	Schwab, C. 225

	Schwaighofer, M. 174

	Schwartz, D. 677

	Schwartz, D. L. 483

	Schwartz, R. 125

	Schwartz, S. J. 272

	Schwarz, B. B. 541

	Schwarz, N. 224

	Schweber, S. 512

	Schweder, S. 203

	Schwinger, M. 197

	Scott, K. 288

	Seay, S. E. 340, 343

	Segedy, J. R. 537

	Seligman, M. E. P. 259

	Sellers, R. M. 275

	Selwyn, N. 584, 585, 586, 595

	Semmel, M. I. 396

	Sengupta, P. 458, 681, 682

	Senko, C. 196, 199, 676

	Seo, E. 73, 75

	Seok, B. 24

	Sethi, J. 371

	Sette, S. 416

	Seyranian, V. 292, 299, 532

	Sfard, A. 269, 280

	Shaffer, M. 687

	Shah, N. 127, 131, 425

	Shah, P. 383, 592

	Shakespeare, W. 15, 39

	Shalaby, C. 462

	Shanahan, C. 517, 558

	Shanahan, T. 517, 558

	Shange, S. 469

	Shannon-Baker, P. 11

	Shao, K. 223

	Shapiro, T. M. 79

	Sharma, G. 249

	Sharp, C. 168

	Shattuck, J. 175–176

	Shaunessy-Dedrick, E. 340

	Shavelson, R. 442

	Shaywitz, B. A. 387

	Shaywitz, S. E. 387

	Shea, M. V. 127

	Shear, S. B. 519

	Sheldon, J. 682

	Sheldon, L. 305, 580, 590, 591, 725

	Sherman, J. 585

	Shernoff, D. J. 146

	Shils, E. 40

	Shim, H. 659

	Shin, D. D. 194

	Shin, E. 659

	Shin, H. 364, 365, 370, 372

	Shin, S. H. 532, 538

	Shore, B. M. 260, 262

	Shtulman, A. 295

	Shulman, A. 16

	Shulman, L. S. 492, 493

	Shuster, K. 519, 520

	Shute, V. 632, 646, 680

	Sideridis, G. D. 154

	Siegel, M. A. 412, 424

	Siegler, R. S. 683

	Siemens, G. 645

	Sigman, M. 391

	Sikorski, T. R. 536

	Silaj, K. M. 225

	Silva, G. 383

	Silverman, J. 492, 493

	Silverman, R. D. 558

	Silverstein, J. 436

	Simmons, J. 416

	Simon, H. A. 141, 178, 674

	Simon, M. 492

	Simon, R. I. 519

	Simons, D. J. 207

	Simonsmeier, B. A. 534

	Sims, V. K. 675

	Sinai, M. 132, 272, 282

	Sinatra, G. M. 8, 11, 32, 146–147, 292, 298, 299, 304, 306, 532, 534, 540

	Sisk, V. F. 198, 199

	Sitzmann, T. 325, 326, 678, 679

	Sium, A. 17

	Skaalvik, E. M. 193, 360, 367

	Skeide, M. A. 388

	Skiba, R. J. 335, 341

	Skinner, B. F. 20, 198

	Skinner, E. A. 120, 142, 146

	Skopeliti, I. 541

	Slater, S. 644

	Slavin, R. E. 163, 165, 174

	Sleeman, D. 609

	Sleeter, C. E. 86, 437, 448

	Slonje, R. 656–657, 660

	Smagorinsky, P. 278

	Smiley, T. 36

	Smith, B. E. 591

	Smith, C. D. 72, 73, 74

	Smith, E. 11

	Smith, E. J. 35

	Smith, J. 65

	Smith, J. B. 232

	Smith, L. B. 141, 202, 204

	Smith, L. T. 464

	Smith, M. 463

	Smith, P. 11

	Smith, P. K. 655, 656–657, 660, 661

	Smith-Mutegi, D. 273

	Snelling, J. 696

	Snijders, T. A. B. 362

	Snow, C. E. 556, 588

	Snow, E. L. 559

	Snow, R. E. 168

	Soares, S. 658

	Sobocinski, M. 322

	Soland, J. 394

	Solari, E. J. 565

	Solórzano, D. G. 76, 79

	Solórzano, R. W. 167

	Sommet, N. 196

	Sondel, B. 510, 514

	Sonkusare, S. 395

	Sonnenberg, C. 643, 646

	Sottilare, R. 608, 609, 616

	Spangler, D. 11

	Spann, C. A. 229

	Spencer, M. B. 83

	Spenser, K. A. 664

	Sperber, D. 294

	Špiranec, S. 590

	Spitzer, V. M. 697

	Squire, K. 637, 675, 676, 677, 681, 682, 684, 685, 686

	Sroka, G. 638

	Stäbler, F. 361

	Stacey, M. 166

	Stadtler, M. 555

	Stafura, J. 554, 556

	Stahl, G. 149

	Staiano, A. E. 681

	Stamovlasis, D. 139, 142, 154

	Stanley, J. C. 56–58

	Stanovich, K. E. 30, 397

	Stanovich, P. J. 30

	Stansberry, K. 584

	Star, J. 481, 483

	Starck, J. G. 434, 441

	Stark, K. 230

	Stavely, Z. 603, 622

	Stebbing, L. S. 23

	Steele, J. L. 172

	Steenbeek, H. 143

	Steenbergen-Hu, S. 614

	Stefancic, J. 76, 79

	Steffe, L. P. 483

	Stein, C. 664

	Steinberg, L. 165

	Steiner, R. J. 661

	Steinkuehler, C. 637, 675, 677, 682, 683, 684, 687

	Stenseng, F. 247

	Stephens, J. M. 434, 441, 444

	Stephens, K. R. 337, 351

	Sternkopf, H. 580

	Stets, J. E. 280

	Steup, M. 27

	Stevens, R. 129

	Stevenson, D. L. 172

	Stieff, M. 593

	Stiggins, R. 446

	Stillman, C. M. 386

	Stillman, J. A. 444

	Stinson, D. W. 493

	Stipek, D. J. 494

	St-Louis, A. C. 247, 251

	Stockinger, K. 634

	Stoddard, J. D. 513

	Stoeber, J. 246, 249, 251

	Stoeger, H. 225

	Stoehr, K. J. 495

	Stohlmann, M. 411, 412

	Storz, M. G. 467

	Stovall, D. 444, 446

	Strain, A. C. 229

	Strauss, A. 57

	Street, B. 580

	Strom, I. F. 661

	Strømsø, H. I. 555

	Strong, C. 584

	Strunk, K. K. 5, 72, 461, 722, 723

	Su, Y. 633

	Subedi, B. 514

	Suchman, L. 119

	Suchodoletz, A. 230

	Sudnow, D. 680

	Sue, C. A. 281

	Sulkowski, M. L. 416

	Sullivan, A. L. 341

	Sullivan, F. R. 124, 127

	Sumara, D. J. 141

	Summers, J. J. 193, 487

	Sun, J. 368, 372

	Sun, R. 130

	Sun, S. 657

	Sun, X. 103

	Sung, H. Y. 676

	Sung, Y. -T. 676

	Surface, E. A. 684

	Suri, G. 230

	Sutter-Brandenberger, C. C. 225

	Svendsen, G. L. H. 362

	Sverdlik, A. 252, 253, 254

	Swalwell, K. 512, 519

	Swanson, C. B. 170, 171, 172, 179

	Swanson, H. L. 394

	Swearer, S. M. 33

	Sweetman, C. 469, 470

	Sweller, J. 483

	Swire-Thompson, B. 302, 306

	Syed, M. 269, 272, 704

	Sykes, G. 170, 171

	Symonds, J. 11

	Symonds, J. E. 141, 146–147

	Symonds, P. M. 191

	Sytsma, M. 360

	Szucs, D. 384

	Szumski, G. 442




	Taasoobshirazi, G. 33, 297, 299

	Taber, C. S. 299, 516

	Tabron, L. A. 84

	Tajfel, H. 97, 361

	Tamura, A. 148

	Tan, E. 124–125, 126, 447, 531, 538

	Tan, M. Y. 280

	Tanase, M. 413

	Tang, X. 144

	Tanner-Smith, E. 675, 676, 678, 679, 681

	Tanrikulu, I. 658

	Tanrıkulu, T. 663

	Tarbetsky, A. L. 110

	Tarkka, I. M. 386

	Tärning, B. 681

	Tashakkori, A. 59, 174

	Tate, W. 76, 338–339

	Tate IV, W. F. 76

	Tatto, M. T. 411

	Taub, M. 326, 643

	Taxer, J. 221, 228–229

	Taxer, J. L. 220, 221, 228, 229, 231

	Taylor, A. Z. 11, 198, 222

	Taylor, T. L. 675

	Teddlie, C. 174

	Tekkumru-Kisa, M. 483

	Televantou, I. 361, 367

	Tempini, N. 579, 580, 590

	Tenenbaum, H. R. 443, 444, 463

	Teo, T. 82

	Teramoto, D. 275

	Terlecki, M. S. 675

	Terra, L. 519

	Thacker, I. 297, 541

	Thagard, P. 32

	Thalmayer, A. G. 92, 105–106

	Tharp, R. G. 438

	Thelen, E. 141, 202, 204

	Theobald, M. 314, 325, 326, 327

	Thevenow-Harrison, J. T. 484

	Thibodeau-Nielsen, R. B. 363

	Thiesen-Homer, V. 421–422

	Thomas, A. K. 84

	Thomas, C. L. 299

	Thomas, L. 277–278

	Thomas, O. N. 83

	Thompson, B. N. 363

	Thompson, J. 414–415, 416

	Thompson, P. W. 492, 493

	Thomson, J. 11

	Thorndike, E. L. 723

	Thornton, S. 11

	Tierney, G. 124, 128, 130

	Tippett, C. D. 301

	Tipton, E. 199

	Toliver, S. R. 468

	Tomaselli, S. 25

	Tooley, U. A. 386

	Toraif, N. 130

	Tornare, E. 489

	Torres-Guzman, M. E. 444

	Torsney, B. M. 542

	Toth, A. 664

	Toulmin, S. 32

	Tracy, S. J. 53, 58

	Trent, J. 277, 278

	Trépanier, S.-G. 257

	Trevors, G. 296–297, 299, 300, 301, 302, 304, 306, 725

	Trevors, G. J. 410, 534

	Tronto, J. 472

	Trope, Y. 209

	Troy, A. S. 231

	Truckenmiller, A. J. 561

	Tsai, C. 700

	Tseng, C. M. 26

	Tsurusaki, B. K. 125

	Tucker-Drob, E. M. 113

	Tukachinsky, R. 302

	Tullis, J. 11

	Tuovinen, J. E. 483

	Turner, J. 11

	Turner, J. C. 119, 142, 144, 150, 164, 361, 423

	Turner, J. E. 147

	Turner, L. A. 59

	Tversky, A. 30, 178

	Tygel, A. F. 583

	Tze, V. M. 489




	Uccelli, P. 560

	Uchenna, E. 11

	Umaña-Taylor, A. J. 442

	Unger, P. 27

	Unrau, N. J. 193

	Urdan, T. 11, 85, 196–197, 275, 438

	Usher, E. L. 9, 11, 40, 72, 73, 74, 85, 192, 204, 205–207, 320, 435, 450, 486, 538, 713, 722




	Vähäsantanen, K. 277, 279

	Vakil, S. 531

	Valente, A. 684

	Valente, J. 167

	Valenzuela, A. 167, 178, 438, 441, 443, 444

	Valenzuela, J. S. 345

	Vallacher, R. R. 208

	Vallerand, R. J. 109, 245–251, 253, 254, 255, 256, 258–261, 262, 725

	Valli, L. 173

	Van Bavel, J. J. 306

	Van Bergen, P. 419

	Van Boekel, M. 555

	Vancraeyveldt, C. 417–418

	van den Berg, Y. H. M. 369

	van den Broek, P. 294, 554

	Vandercruysse, S. 676

	van der Hoeven Kraft, K. J. 540

	Vanderwal, T. 392, 395

	van de Vijver, F. J. R. 112

	van Dijck, J. 585

	Van Dijk, T. A. 554

	Van Eaton, G. 681–682

	Van Geel, M. 660, 661

	van Geert, P. 143

	Van Horne, K. 681

	van Kessel, C. 510

	VanLehn, K. 11, 605, 609, 614, 615, 621, 631

	van Lier, P. A. 367

	Van Orden, G. C. 143

	van Peppen, L. M. 31

	Van Ryzin, M. J. 368, 373

	Van Wart, S. 125–126, 128

	Varghese, M. 280, 281

	Vassallo, S. 83, 723

	Vaughn, A. R. 295

	Vaughn, S. 558

	Vauras, M. 321

	Vazsonyi, A. T. 659

	Vedder, P. 661

	Vega, D. 335, 342, 352, 724

	Veldman, I. 416

	Vélez, W. 446

	Vellino, A. 677

	Ventura, S. 610, 645

	Vera, E. 654, 664

	Verdine, B. N. 389

	Verges, F. 464, 469

	Verhoeven, L. 388

	Verhoeven, M. 272

	Verner-Filion, J. 248, 250, 253, 259

	Véronneau, M. H. 367, 370

	Vetter, A. 425

	Vickery, A. E. 514

	Villalobos Dintrans, P. 392

	Villanueva, I. 11, 73, 75

	Villegas, A. M. 407, 409–410, 411, 413, 414, 421, 423–424, 445–446

	Villodas, M. T. 364

	Vincent-Ruz, P. 273, 274

	Viner, R. M. 660

	Virk, S. S. 681

	Vogel, J. J. 679

	Vogl, E. 298, 535, 634

	Vogl, S. 424

	Vogler, J. S. 151

	Volet, S. E. 233

	Vollet, J. W. 364

	Von Bertalanffy, L. 140

	Von der Embse, N. 220, 231

	Vondracek, F. W. 270

	von Glasersfeld, E. 481, 631

	von Hippel, P. T. 396

	Vosniadou, S. 291, 292, 293, 300, 541

	Vossoughi, S. 130

	Vygotsky, L. S. 32, 119, 123, 232, 360, 361, 363, 366, 632




	Waasdorp, T. E. 659

	Wade, A. 658

	Wade-Jaimes, K. 125

	Wagner, R. K. 565

	Walker, A. 464

	Walker, I. 514

	Walker, L. H. 269

	Walker-DeVose, D. C. 85

	Wallace, T. L. 65, 67, 84

	Wallot, S. 140, 143, 154

	Walsh, C. 56

	Walsh, E. M. 125

	Walshaw, M. 496, 497

	Walster, G. W. 245–246

	Walter, N. 302

	Walton, G. M. 195, 199, 208, 340

	Wang, F. 108, 370

	Wang, H. 229, 230

	Wang, J. 413

	Wang, K. 658

	Wang, L. 488

	Wang, M. 416

	Wang, M.-T. 11, 365, 371, 488

	Wang, S. 440, 442

	Ward, C. J. 129

	Wargo, J. M. 513

	Warren, B. 531

	Warren, S. R. 342

	Warshauer, H. K. 489

	Wartenberg, T. E. 31

	Washinawatok, K. 131

	Waterman, A. S. 271

	Waters, L. E. 259, 261

	Waters, M. 724

	Watson, L. 469

	Watson, W. R. 685

	Watts, D. J. 141

	Waugh, C. E. 252

	Webb, N. M. 372

	Webb, T. L. 229

	Webber, D. J. 168

	Webber, M. 111

	Webster, A. R. 683

	Weiland, C. 366

	Weiner, B. 191, 197, 198, 220, 279

	Weingartner, K. M. 303

	Weinstein, R. S. 441, 443, 444

	Weisberg, D. S. 390

	Weiss, C. H. 166, 169, 177

	Weiss, J. A. 166, 169, 177

	Weissberg, R. P. 231

	Welsh, R. O. 176

	Wenger, E. 119, 124–125, 277, 280

	Wentzel, K. R. 9, 33, 163, 165, 192, 360, 364, 366, 367, 371

	Werner, L. 683

	West, C. 25, 36

	White, A. M. 60, 63, 72, 73, 74, 80, 81, 83, 164, 166, 175, 274, 275

	White, E. F. 463

	White, L. J. 363

	White, M. A. 259, 261

	White, M. C. 324, 326

	White, R. 363

	Whitebread, D. 321

	Whitehill, J. 608, 619

	Whitenack, J. W. 488

	Wiedbusch, M. 644

	Wiederkehr, V. 487

	Wiens, P. D. 425

	Wiesel, T. N. 385

	Wigfield, A. 11, 120, 145, 163, 165, 192–194, 320, 359, 364

	Wijekumar, K. 564, 565

	Wijekumar, K. K. 559

	Wilbur, D. 592

	Wilcox, P. 252

	Wilensky, U. 141, 151, 678, 682, 685

	Wiliam, D. 446

	Willard, N. E. 656

	Williams, A. 83

	Williams, A. J. 79, 83

	Williams, C. 683

	Williams, J. H. G. 393

	Williams, J. J. 491

	Williams, J. M. 342

	Williams, J. P. 480

	Williams, M. 610

	Williams, P. 85

	Williams, P. J. 83

	Williams-Johnson, M. 11

	Williamson, B. 595

	Williams-Pierce, C. 484

	Williford, A. P., 417

	Willingham, D. T. 30

	Willoughby, T. 680

	Wills, J. S. 521

	Wilson, G. J. 465, 469

	Wilson, J. 11, 564

	Wilson, J. A. 295

	Wilson, N. C. 124, 127

	Wilson, T. D. 208

	Winant, H. 72, 73

	Windschitl, M. 537, 539

	Wineburg, S. 179, 516

	Wing, A. K. 78

	Winkler-Schwartz, A. 645

	Winn, W. 561, 702, 703

	Winne, P. 11

	Winne, P. H. 3, 5, 148, 163, 165, 318, 319, 320, 322, 326, 328, 643

	Winsler, A. 343

	Wisittanawat, P. 484

	Wissehr, C. 412, 424

	Witherington, D. C 11

	Witherington, D. C. 202, 203

	Wittgenstein, L. 19, 23, 32

	Wolf, L. K. 364

	Wolf, M. 588

	Wolfe, C. R. 32

	Wölfer, R. 362, 660

	Wolff, A. 591

	Wollstonecraft, M. 25–26

	Wolters, C. A. 11, 209, 328, 634

	Womac, P. 519

	Womack, T. A. 347

	Won, S. 11, 328

	Wong, A. E. 154

	Wong, C. A. 463, 464

	Wong, V. C. 172

	Wong Chin, C. B. 441

	Wood, F. B. 384

	Wood, T. 300, 302

	Woods, B. S. 15

	Woodson, A. N. 72, 73, 74, 514, 520

	Woolf, B. 641

	Woolfolk Hoy, A. 11, 408, 481

	Woolverton, M. 607

	Wormington, S. 367

	Wortham, S. 126, 191

	Wouters, P. 676, 678, 679

	Woyshner, C. 519

	Wright, B. L. 350, 351–352

	Wright, J. C. 361

	Wright, T. 422

	Wright, T. S. 556

	Wright, W. E. 167

	Wu, S. 684

	Wulandari, M. 590

	Wylie, R. 607, 631




	Xiong, Y. 371




	Yacef, K. 644, 645

	Yamamoto, Y. 103, 110

	Yamasaki, B. L. 394

	Yan, Z. 103, 110

	Yang, S. -J. 664

	Yang, Y. 125

	Ybarra, M. L. 658

	Yeager, D. S. 109, 174, 198–199, 208

	Yee, A. H. 73

	Yee, N. 678, 701

	Yeung, G. 351

	Yoder, A. E. 271

	Yohannan, J. 338

	Yoon, J.-P. 521

	Yoon, S. 682

	Yoon, Y. 661

	Yosso, T. J. 76, 79, 465

	Young, A. G. 295

	Young, M. F. 679, 684

	Yousef, M. 661

	Yu, M. V. B. 73, 75

	Yuan, K. 178

	Yukhymenko-Lescroart, M. A. 249, 254

	Yurekli, B. 494




	Zaccoletti, S. 295

	Zambrano, J. 126

	Zane, R. 167

	Zangori, L. 541

	Zaruba, N. 97

	Zavala, M. 121, 124

	Zee, M. 420, 421

	Zelazo, P. D. 317, 318

	Zembylas, M. 11, 277, 278, 279, 468, 519

	Zengilowski, A. 301

	Zepeda, C. D. 326

	Zhang, L. 621

	Zhang, X. 364, 683

	Zhao, Y. 103, 110, 111, 252, 261

	Zheng, A. 113

	Zheng, F. 592

	Zheng, J. 323

	Zheng, L. 326

	Zhou, M. 326, 486

	Zhu, J. 521

	Zhu, Y. 295

	Ziemke, T. 130

	Zigarmi, D. 246

	Zimmerman, B. J. 315, 316, 318, 320, 485, 632, 642

	Zimmerman, E. 674

	Zirkel, S. 210

	Zuboff, S. 585

	Zusho, A. 72, 85, 94–95, 111, 120, 153, 164, 204–206, 419, 447, 450, 724, 726






SUBJECT INDEX

Note: Page references in italics denote figures, in bold tables and with “n” endnotes.

	academic achievement 107; early childhood 365–366; middle childhood and adolescence 366–368; peer influence on 365–369; peer social networks across life stages 368–369

	academic buoyancy 490

	academic cheating 33–34

	academic development: influence of adults and peers on 372–374; peer influence on 362; and peers 359–374

	academic motivation and engagement 364–365

	academic performance 253–254; cyberbullying 661; diminished 661

	academic skills 387–390; mathematics 389–390; reading 387–389

	accommodation 292

	“Accountability Pressure Rating” Index (APR) 173

	achievement emotions 220, 634; appraisal antecedents of 222–223, 223; social-cognitive antecedents of 223–224

	Achievement Emotions Questionnaire (AEQ) 221

	achievement gaps 25, 170, 207, 281, 352

	achievement goal theory 120, 196–197, 198, 206

	active learner vs. active media 678–679

	active learning 678–679

	Active View of Reading model 554

	Adaptive Control of Thought (ACT) 610–611

	adaptive emotion regulation 233–234

	adolescence 363–364; academic achievement 366–368; similarities and differences of research 371–372

	adults: influence on academic development 372–374; influence on cognitive development 372–374; roles in peer influence 369–371

	advanced placement (AP) courses 340, 345, 346

	adverse psychosocial outcomes of cyberbullying 660–661

	aesthetics 23–26; class 34–36; culture 34–36; gender 34–36; good, fair, or just 33–34; race 34–36

	affect and learning 634

	affect-aware ITS 618

	affective engagement 533; in argumentation modeling 540; computational thinking 540; conceptual development and change via 535–536; through expertise development 537–538; through scientific inquiry 537–538; via socio-scientific issues 542

	affective outcomes 248–250

	African American students: gifted 342–344; and gifted education 341–344; giftedness in 335; perceptions of abilities 335; school discipline 341–342; special education 341; teacher–student relationships 342

	agentic engagement 533; conceptual development/change via 536; scientific inquiry/expertise 538; via argumentation 540–541; via computational thinking 540–541; via modeling 540–541; via socio-scientific issues 542

	algorithmic literacies 587

	algorithms 586–588; and New Literacies 585–588; structure discovery 645–646

	Alien Game 680

	Allegory of the Cave (Plato) 28

	amae 99

	American Pragmatism 21; see also pragmatism

	American Psychological Association (APA) 67, 92, 162, 433, 450; historical chronology 443

	American Psychologist 119

	analytical thinking 295

	analytical thinking style 104

	anti-Black racism 531

	anti-racism 520–521

	anxiety 219–220; emotions beyond 489–490

	appraisal theory 226

	argumentation 19, 32; affective engagement in 540; agentic engagement via 540–541; to deepen cognitive engagement 539; learning and teaching science through 538–541; social-behavioral engagement in 539–540

	Aristotle 24

	Art as Experience (Dewey) 26

	artificial intelligence (AI) 621–623

	Assassin’s Creed 684

	asset-based pedagogies (ABP) 445–446; critical consciousness 443–444; cultural content integration 446; cultural knowledge 445–446; implicit biases 441–442; integrated model of 434; overview 433–439; research, in educational psychology 447–448; research in 446–449; student identity 442–443; teacher effectiveness 444–445; teacher expectations 439–441; tensions in methodology 448–449; White supremacy 435–439

	As You Like It (Shakespeare) 15, 39

	Atari games 677

	attention 680–681

	attentional deployment 228–229

	attribution theory 197–198

	Australian Cyber Friendly Schools program 662

	authoring tools 610

	automated writing: evaluation and instruction 564; evaluation framework (eAWE) 565; instructional tools 564

	autonomy 195; and passion 257–258

	autonomy support: parental 256–257; teacher 256–257

	AutoTutor 603, 613

	axiology 49–50; constructivism 53; post-positivist inquiry 52; pragmatism 55–56; transformative inquiry worldviews 54–55




	backfire effect 302

	Banking Time 417

	Bayesian Network Modeling 623n4

	behavioral data 643–644

	behavioral outcomes 250–251

	behavioral realism 698

	behavioral symptoms: externalizing 660–661; internalizing 660

	behaviorism: methodological 16; psychological 16

	belief change: definitions 291–292; and emotions 297–298; ethics 303–304; factors and processes in 293–300; future directions 304–307; interventions 300–302; issues in 302–304; methodological directions 305–306; motivation 292–293, 298–300; practical directions 306–307; representative theories 292–293; scope 291–292; theoretical directions 305; unintended consequences 302–303

	beliefs: about learning 108–111; defined 292; educational policy 177; efficacy 494; incorrect 291, 293, 297; teachers 493–494

	Bell Curve 438

	bells 705–708




	The Belmont Report 50, 304

	bias(es): cognitive 304, 593; confirmation 516, 588; conscious/unconscious 222; cultural 420; ethnic 468; gender-related 420; human 51; implicit 434, 441–444; problematic 52; psychological 306; racial 35, 72, 440, 441; reasoning 31

	Big Data 586; literacies 587; and New Literacies 585–588

	Big-Fish-Little-Pond-Effect (BFLPE) 361, 367

	Big Five model personality 258

	bilingualism and learning 393–395

	BioWorld 636, 637

	Black, Indigenous, and People of Color (BIPOC) 17, 25, 480, 710; mathematics educators 725; researchers 725; students 491, 725

	Black Civil Rights narrative 520

	Black Liberation Mathematics Education 491

	Black Lives Matter movement 4–5

	Black women 77–78; see also women of color

	blended learning environments 617

	boredom, and ITSs 618–619

	bottom-up self-regulation 317

	brain-based education 384

	brain-based learning 384

	brain-signals and learner model 619–620

	British Journal of Educational Psychology 72

	broccoli 705–708

	Brown v. Board of Education 76, 78, 166, 338–339, 462

	bullying 33–35; behaviors 131, 666; face-to-face 655–663; and racism 71; racism-related peer 71; real-life 655




	Chalmers, David 20–21

	childhood: early 363; middle 363–364

	choice, and intrinsic motivation 206

	chronological reasoning/contextualization 516–517

	civic education 510–516; classroom-based 510–514; media literacy 515–516; non-classroom-based 515; political information 515–516; social media 515–516

	civic online reasoning 516

	Civilization series 677, 684

	Civil Rights movement 437, 520

	class: aesthetics 34–36; moral philosophy 34–36; political philosophy 34–36; social philosophy 34–36

	classic logic 19

	classroom: communities 464–472; environments 325; methodologies for reimagining 458–459; positionalities 458–459

	Classroom Assessment Scoring System (CLASS) 418, 445

	classroom-based civic education 510–514; controversial issues 511–512; non-traditional approaches to 513; Students of Color 513–514; Teachers of Color 513–514; traditional civic education 513–514

	classroom-orchestration 617

	cogito—Cogito ergo sum 20

	cognition: analytical thinking 295; belief change 293–296; conceptual pluralism 295–296; epistemic 37–38, 296–297; extended 21; knowledge revision 293–294; plausibility judgments 294; self-regulated learning (SRL) 319; validation 294

	Cognition, Metacognition, and Epistemic Cognition (Kitchner) 37

	Cognitive Affective Model of Immersive Learning (CAMIL) model 705, 713

	cognitive bias 304, 593

	cognitive development: influence of adults and peers on 372–374; peer influence on 362; and peers 359–374

	cognitive development theories 366

	cognitive empathy 701

	cognitive engagement 532; conceptual development/change via 534–535; promoting scientific inquiry/expertise via 537; via socio-scientific issues 541–542

	cognitive neuroscience: academic skills 387–390; and education 383–399; experience-dependent mechanisms 385–386; experience-expectant mechanisms 385–386; “misapplications” to education 390–391; research 388–389; stimulation and protection of minds 386; transdisciplinary approach to 391–398

	cognitive outcomes 251–252

	cognitive skill acquisition 609

	cognitive theory of multimedia learning (CTML) 702–703

	Cognitive Tutor 610–612

	cohesion 559–560; Black racial 175

	Coh-Metrix 559

	collaborative learning: and CS approaches 149; CSCL 149; and emotion regulation 235–236

	collaborative visualization 591

	collective intersectional care 470, 470–472; conceptualizing 459–461; dominant normativity 461–464; equity-centered frameworks 472–473; methodologies for reimagining classrooms 458–459; positionalities for reimagining classrooms 458–459; unresolved questions 472–473; WOC feminisms 464–472

	collectivism 469

	collectivity, and political struggles 468–470

	colorblindness 71, 76–77

	commercial video games 674

	Common Core State Standards (CCSS) 480, 562

	Communities of Color 463, 469, 520, 724

	communities of practice 124, 125

	community in science 592

	complex dynamic systems (CDS) perspective 145, 200, 202–204

	complex systems (CS) approaches 139–140; behavior of 142–144; collaborative learning 149; to diversity 152–153; in educational psychology 141–150; emotion 147–148; engagement 146–147; to equity 152–153; to inclusion 152–153; to justice 152–153; motivation 145–146; overview 140–141; replication and interventions 153–154; research design 153; research methods 150–152; self-regulated learning 148; teacher student relationships 149–150

	component dominant perspective 140, 143

	composing with data 593

	computational thinking 587; affective engagement in 540; agentic engagement via 540–541; to deepen cognitive engagement 539; learning and teaching science through 538–541; social-behavioral engagement in 539–540

	computer-based instruction 559

	computer-based training systems (CBTSs) 604

	Computer Clubhouse 683

	computer science, and educational games 683–684

	computer support collaborative learning (CSCL) 149

	concept-oriented research 171, 172–173; language policy 172; special education policy 173; testing policy 172–173

	conceptual development/change: via affective engagement 535–536; via agentic engagement 536; via cognitive engagement 534–535; via social-behavioral engagement 535

	conceptual framework for learning (CSCFL) 142

	conceptual pluralism 295–296

	confirmation bias 516, 588

	The Conscious Mind: In Search of a Fundamental Theory (Chalmers) 20

	conscious/unconscious bias 222

	constraint-based modeling (CBM) 612

	constraint-based tutors 612–613

	constructivism 53–54, 57, 300, 609

	Contemporary Educational Psychology (Wigfield and Koenka) 72, 145

	content: and disciplinary-reading interventions 558; students’ cultural relationship to 522; students’ personal relationship to 522

	contexts 125–126; -dependence of motivational interventions 207–209; and emotion regulation 230

	contextual data 643

	contingency, and SRL 322–323

	continued influence effect of misinformation (CIEM) 302

	contrahedonic regulation 228

	control-value theory (CVT) 222–223, 634

	convergent design 60, 60–61, 61

	conversational tutors 613–614

	co-regulated learning 321–322

	co-regulation (CoRL) 321, 633–634, 640

	correlates and predictors of cyberbullying 657–660

	Cotton, Tom 436

	counter-storytelling 338

	COVID-19 pandemic 4, 5, 8, 71, 97, 178, 618, 708, 721

	creative data literacies 591

	critical bicultural pedagogy 439

	critical consciousness 443–444; developing 444

	critical culturally sustaining revitalizing pedagogy 439

	critical data literacies 589–590

	critical discourse analysis (CDA) 147

	critical race-mixed methodology (CRMM) 81, 85

	Critical Race Theory (CRT) 335, 338–339, 434; centrality of race and racism 76; challenges for using 85–86; defined 75; and dominant ideology 76–77; in educational psychology 75–83, 82; experiential knowledge 79; goals of 75–76; historical/contextual perspective 79–80; implications for 83–86; interdisciplinarity 80; interest convergence 77–78; intersectionality 78; meritocracy 78–79; property rights of whiteness 77; social justice 80; see also race; racism

	critical thinking 22, 26, 31

	critiques: of framings of mathematics learning 482; of liberalism 339

	cross-cultural psychology: characteristics 95; defined 94; emics 98–99; ethnocentrism 97–98; etics 98–99; human nature 96–97; multiple approaches and methods 99–102; overview 94–102

	cross-cultural research 99; on learning 92–112; on teaching 92–112

	cross-over effects 254–255

	crowds as online communities 591–592

	crowdsourcing 591–592

	Crystal Island Outbreak 680

	Cultivating Humanity: A Classical Defense of Reform in Liberal Education (Nussbaum) 24

	cultural bias 420

	cultural connectedness 439

	cultural content integration 446

	Cultural Historical Activity Theory (CHAT) 123

	cultural knowledge 445–446

	culturally appropriate 438

	culturally compatible 438

	culturally congruent 438

	culturally inclusive and responsive curricular learning environments (CIRCLEs) 63

	culturally relevant pedagogy 439

	culturally responsive education 438

	culturally responsive teaching 439

	culturally sustaining pedagogies 439

	cultural mindset 95

	cultural studies: of learning 111–112; of teaching 111–112

	culture: aesthetics 34–36; defined 94; and educational psychology 92–93; and human nature 96–97; and learning 103–104; moral philosophy 34–36; and motivation 204–207; and nature 103–104; political philosophy 34–36; social philosophy 34–36; and teaching 103–104

	culture of exclusion 491

	curricula: access to advanced 346; emergent bilingual (EB) students 346; integrating ITSs within 617

	cyberbullying: adverse psychosocial outcomes of 660–661; conceptualized 654–656; correlates and predictors of 657–660; defined 654–656; diminished academic performance 661; and educational context 664–666; externalizing behavioral symptoms 660–661; family context 658–659; individual context 657–658; internalizing behavioral symptoms 660; overview 654–657; peer-group context 659; prevalence of 656–657; programs and evaluation, components of 661–663; school context 659–660; as social justice issue 663–664

	Cyberprogram 2.0 663

	cyber-safety knowledge 662




	data: behavioral 643–644; building web of 592; composing with 593; contextual 643; multifaceted 592–593; multimodal 592–593; multiple 592–593; open 591; physiological 641; verbal 642–643

	data-based decision-making 350–351

	data dashboards 591

	datafication and literacy 584–585

	data literacy/ies 579–597; building a web of data 592; collaborative visualization 591; community in science 592; creative data literacies 591; critical 589–590; crowds as online communities 591–592; data dashboards 591; New Literacies and 584–595; open data 591; as social practices 590–592; and strategic knowledge 588–589

	data mining and analytics 644–646; prediction model 645; relationship mining 646; structure discovery algorithms 645–646

	data visualizations 592–593

	declarative knowledge 610

	Defending Science—Within Reason: Between Scientism and Cynicism (Haack) 29

	deficit orientations 438

	Democracy Matters (West) 25

	Descartes, René 20

	descriptions vs. names 22

	design-based implementation research (DBIR) 175–176

	design-based research (DBR) 130, 201, 425

	Dewey, John 26

	difference orientations 438

	digital reading, sociocultural model in 555–556

	Digital Tutor 614

	DimensionM 682

	Direct and Indirect Effects Model of writing (DIEW) 561

	direct influences 442

	discernment 306

	disciplinary diversity, and educational policy 163–164

	disciplinary historical literacy: discussing 517–518; reading 517–518; writing 517–518

	disciplinary knowledge 707

	discrete emotions 220

	disengagement, and ITSs 618–619

	The Displaced 696

	distracting presence 702–704

	diversity: CS approaches to 152–153; disciplinary and educational policy 163–164; IVR building self-efficacy for 709–711

	Documents Model Framework (DMF) 555

	domain identity perspectives: and schools 273–274; student identity development 273–274

	domain model 609

	dominant ideology 76–77, 80, 81

	dominant narratives, and history education 518–521

	dominant normativity: in learning environments 461–464; in schooling institutions 461–464

	Dow Day 685

	DragonBox 682

	dualism: mind–body 19; property 21; substance 20

	Dualistic Model of Passion (DMP) 245, 246–249, 255

	dual language learners (DLL) 366

	Dual-Process Theories 389

	Dual Stream Model 387

	dyadic peer interaction 360–361

	dyadic teacher-student interactions 417–418

	dynamical systems 142–144

	dynamic relations, and SRL 323

	dynamic systems 142–144

	dynamic systems model of role identity (DSMRI) 145




	early automated writing evaluation framework (eAWE) 565

	early childhood 363; academic achievement 365–366; similarities and differences of research 371–372

	Early Language Comprehension Individualized Instruction (ELCII) 558

	Ecojourney 636–638, 637

	EcoMUVE project 697, 707

	education: cognitive neuroscience and 383–399; and cyberbullying 664–666; emotions in 220–222; passion determinants in 255–259; promoting/supporting regulation in 324–327; recommendations to enhance equity in 349–353; role of passion 245–262; transdisciplinary approach to 391–398; see also gifted education

	educational ecosystem, and ITS 621–623

	educational games in computer science 683–684

	educational neuroscience 384

	educational outcomes: academic engagement 251; academic performance 253–254; affective outcomes 248–250; behavioral outcomes 250–251; cognitive outcomes 251–252; connections with others 252; cross-over effects 254–255; and passion 248–255

	educational policy: briefs and personal advocates 177; challenge for academics 178; defined 169–170; and educational psychologists 164, 166–169; and educational psychology 162–179; op-eds and blogs 177–178; overview 162–166; policy-engaged scholarship 169–176; and research methodologies 164–165

	Educational Psychologist 72, 210, 435, 461

	educational psychologists: and educational policy 164, 166–169; policymakers use of science 168–169

	educational psychology 696–714; ABP research in 447–448; and citation 17; CRT in 75–83, 82; and culture 92–93; defined 92; and educational policy 162–179; importance of philosophy for 15–40; mixed methods in 58–67; motivation in 191–211; philosophical questions 18–23; philosophical roots 18; prejudiced past 722–724; progressive future 724–726; progressive inquiry methods 726; race-focused 75; race in 34, 72–75; race-reimaged 75; reflections from 2016 722–724; situated inquiry approaches 725–726; and situative approach 119–132; social justice 724–725; thematic analysis 724–726

	Educational Psychology Handbook (Kaplan) 145

	educational psychology research: longitudinal multiple perspectives research 423–424; multiple perspective collaborative teams 424–426; in teacher education 422–426

	Educational Psychology Review 72

	educational research 408–416; pedagogical learning/change 415–416; preservice teacher pedagogical learning 411; rethinking relevance gaps 410–411; teacher education program course 413–415; teacher education program learning 413–415; teacher education research 409–410; and teacher learning 411–413

	Educational Studies in Mathematics (ESM) 495

	educational technologies 565

	effective instruction and interventions 557–558

	efficacy beliefs 494

	electroencephalography (EEG) 619–620

	Elementary and Secondary Education Act (ESEA) 336

	emergent bilingual (EB) students: access to advanced curricula 346; and gifted education 345–347; giftedness in 335; identification practices 346–347; perceptions of abilities 335

	emics 98–99; academic achievement 107; beliefs about learning 108–111; of learning 106–111; quality of instruction 107–108; of teaching 106–111

	emotional empathy 701–702

	emotionally healthy learning environments 231–234; autonomy 232; mutual feelings of relatedness 232–233; promoting enjoyment of learning 231–232; social comparison 232; students’ feelings of competence 232

	emotion regulation 74; adaptive 233–234; challenges 235–236; in context of learning 227–231; in context of teaching 227–231; contextual-situational factors 230; contrahedonic regulation 228; extrinsic 228; goals 228; hedonic emotion regulation 228; individual factors 230–231; intrinsic 228; strategies 228–230

	emotions 16, 25–26, 36, 487–490; achievement 634; belief change 297–298; beyond anxiety 489–490; and CS approaches 147–148; defined 37; in education 220–222; epistemic 37–38, 298, 634; general conceptualization of 219–220; math anxiety (MA) 488–489; measuring 221–222; origins and relevance of 222–227; racialized 74; regulation (
see emotion regulation);

	social 634; student 618; teacher 495–496

	empathy 521–522

	empirical trends 103–112; cultural studies 111–112; culture 103–104; emics 106–111; ethnocentric teaching and learning 105–106; etics 106–111

	engaged learning 677–678

	engagement: academic 251; affective 533, 535–536; agentic 533, 536; cognitive 532, 534–535; and CS approaches 146–147; ontological distinctions in 146; social-behavioral 533, 535

	English Learners (ELs) 393–394

	epistemic cognition 37–38, 296–297

	epistemic emotions 37–38, 220–221, 298, 634

	epistemology 27–30; constructivism 54; inquiry worldview 50–51; post-positivist inquiry 52; in practice 38–39; pragmatism 56; transformative inquiry worldviews 55

	equity 520–521; CS approaches to 152–153; IVR to build self-efficacy for addressing 709–711

	equity-centered frameworks 472–473

	equity pedagogy 439

	essential processing 703

	ethical reasoning 521–522

	ethical virtues 24

	ethics 24; belief change 303–304; defined 50; normative 24; virtue 24

	ethnic bias 468

	ethnicity and motivation 204–207

	ethnocentrism 97–98; and learning 105–106; and teaching 105–106

	etics 98–99; academic achievement 107; beliefs about learning 108–111; of learning 106–111; quality of instruction 107–108; of teaching 106–111

	event-related potentials (ERPs) 104

	Every Student Succeeds Act (ESSA) 167

	Evidence and Inquiry: Towards Reconstruction in Epistemology (Haack) 29

	evidence-based reasoning 121–122

	evidentialists 29

	example-tracing tutors 617

	exceptionalities 335–353; defining 336–337; gifted programs 337; theoretical framework 338–339

	executive functioning 317; adolescence 363–364; early childhood 363; middle childhood 363–364; peer influence on 362–364

	executive functions 680–681

	experience-dependent mechanisms 385–386, 388

	experience-expectant mechanisms 385–386

	experience sampling methods (ESM) 221

	experiential knowledge 76, 79–81

	expert tutors 607

	explanatory sequential design 60, 61, 61–62

	exploratory sequential design 60, 61, 63

	extended cognition 21

	externalizing behavioral symptoms 660–661

	extraneous processing 703

	extrinsic emotion regulation 228

	extrinsic motivation 194




	Facing Two Truths about Race in America (Murray) 451n4

	fake reality 697

	fallibilists 29, 39

	family, and cyberbullying 658–659

	Fisher v. University of Texas 80

	The Fixation of Belief (Peirce) 21

	flow 251–252

	Floyd, George 721

	Fold.it 681

	formal logic 19, 31

	FRA assessment 560

	Fragility of Goodness (Nussbaum) 24

	A Framework for K-12 Science Education (NRC) 533

	Framework for Teaching (FFT) 445, 451n7

	framework theory 293




	games: active learning 678–679; genres 675–676; mechanics 675–676; platforms 675–676; vs. traditional media 679–680

	Gamestar Mechanic 682

	gaming: active learner vs. active media 678–679; activity design 676–677; in educational contexts 674–687; educational contexts and goals 674–679; emerging areas for research 686–687; engaged learning 677–678; game platforms 675–676; games vs. traditional media 679–680; genres 675–676; history and social sciences 684–685; literacy and language development 684; mechanics 675–676; perception/attention/executive functions 680–681; research findings across domains 679–685; software 676–677; STEM 681–684; supplementary materials 676–677

	gender-related bias 420

	Generalized Intelligent Framework for Tutoring (GIFT) 616, 622

	general passion (GP) 250

	general skills theory 681

	generative AI 621–623

	generative processing 703

	genres, and games 675–676

	Geometry Cognitive tutor 621

	Gettier, Edmund 28–29

	Gifted and Talented Children’s Education Assistance Act 336

	gifted education: and African American students 341–344; and emergent bilingual (EB) students 345–347; and Latinx students 344–347; and minoritized students 340–347

	gifted identification: and minoritized students 340; policies and procedures for 339–340

	giftedness: in African American students 335; defining 336–337; in emergent bilingual (EB) students 335; in Latinx students 335

	gifted programs 337

	gifted students 337–338

	GISA assessment 560

	grit 486

	group learning: methodologies for understanding 630–648; theories for understanding 630–648; theory-driven designs of TREs supporting 634–646

	Grutter v. Bollinger 80

	GuruTutor 619




	Haack, Susan 29–30

	harmonious passion (HP) 246–247, 253–255

	hedonic emotion regulation 228

	Help Tutor 621

	heterogeneity: motivational interventions 207–209; treatment 208

	historical consciousness 518

	history 684–685

	history education 516–522; anti-racism 520–521; challenging dominant narratives 518–521; difficult history 519–520; equity in history 520–521; historical reasoning/engagement with content 521–522; history pedagogy 516–518; inclusivity in history 520–521; power in history 520–521; representation of peoples/stories in 519

	history pedagogy 516–518; chronological reasoning and contextualization 516–517; disciplinary historical literacy 517–518; historical consciousness 518; innovations through technology 518

	holistic/dialectical thinking style 104

	How People Learn (NASEM) 621

	How People Learn II report 604

	How to Make Our Ideas Clear (Peirce) 21

	human bias 51

	human nature, and culture 96–97

	human tutors 605–607; communication between tutor/student 606–607; complex tutoring strategies 605; five-step tutoring frame 605–606; novice and expert tutors 607; tailored dialog guides micro-adaptation 606; tutor-centered tutoring sessions 605; tutor turns are well structured 606

	Huntington, Samuel 438–439




	Idealist philosophy (Plato) 28

	identities: defined 125; and learning 125–126; mathematics learning 490–492; positional 126; teacher 496–497

	identity development: students 270–276; teachers 276–282

	identity-in-discourse 280–281

	identity-in-practice 280–281

	iEngage Summer Civics Institute 515

	IF-THEN-ELSE schema 322–323

	illusion: of discourse alignment 607; of feedback accuracy 607; of grounding 606; of knowledge transfer 607; of student mastery 607

	immersion 702; affordances and limitations 700–711; defining 700–702; leading to presence 702–704; and learning 702–704

	immersive virtual reality (IVR) 697–700; addressing diversity/equity/inclusion 709–711; bells/whistles/broccoli 705–708; building self-efficacy 709–711; developing interest 705–708; developing self-efficacy 708–711; expanding vision of virtual reality 709–711; motivation and learning in 705–711

	implicit bias 434, 441–444

	imprecision of meaning 32–33

	inclusion: CS approaches to 152–153; IVR to build self-efficacy for addressing 709–711

	inclusivity in history 520–521

	incorrect beliefs 291, 293, 297

	indigenous psychology 95

	individual–context relationship 122

	individualism-collectivism (IC) 99

	individualized instruction 559

	Individuals with Disabilities Education Act (IDEA) 173

	Inference Task 560

	information graphics 593

	innovations through technology 518

	inquiry/inquries: in emerging technologies 7; in foundational areas 7; on learning 7; methodological approaches to 6–7; philosophical approaches to 6–7; on teachers 7; on teaching 7; theoretical approaches to 6–7

	inquiry instruction 300–301

	inquiry worldview: axiology 49–50; comparing 56–58; constructivism 53–54; and core mixed methods 60–64; defined 49; epistemology 50–51; methodological beliefs 51; ontology 50; post-positivism 52–53; pragmatism 55–56; transformative inquiry worldviews 54–55

	instructions: quality of 107–108; and talent development 351–352

	instructor dashboards 610

	instrumental-oriented research 174–176; design-based implementation research 175–176; Gamoran’s suggestions 174–175; research-practitioner partnerships 176

	integration: defined 59; of quantitative and qualitative approaches 59

	intelligent team tutoring systems (ITTSs) 620

	Intelligent Tutoring of the Structure Strategy (ITSS) system 559

	intelligent tutoring systems (ITSs): adapting to student emotions 618; affect-aware 618; attending to attention 619; boredom and disengagement 618–619; brain-signals and learner model 619–620; challenges/limitations of 615–617; Cognitive Tutor 610–612; constraint-based tutors 612–613; conversational tutors 613–614; development and authoring 616–617; domain model 609; effectiveness, in promoting learning 614–615; enhancements to 618–621; generative AI, rise of 621–623; human tutors 605–607; integrating within teachers and curricula 617; intelligent team tutoring systems (ITTSs) 620; learning gains with ceiling 615; major types of 610–614; metacognitive 621; metatutoring 620–621; other components 610; overview 603–605; pedagogical model 609; resolutions 615–617; situating within educational ecosystem 621–623; structure and components of 607–610; student (or learner) model 607–609; tedious interactions 616; tutor-student (or user) interface 609–610

	intentionality 34

	intentional stance 16

	interaction dominant perspective 140, 143

	Interaction Geography Slicer (IGS) 131

	interaction granularity hypothesis 615

	Interactive Dynamic Literacy Model 565

	interdisciplinarity, and CRT 80

	interest convergence 338–339

	internalists 30

	internalizing behavioral symptoms 660

	International Alliance to Advance Learning in the Digital Era (IAALDE) 623n1

	International Artificial Intelligence in Education Society (IAIED) 623n1

	International Association for the Evaluation of Education (IEA) 105–106, 112

	International Mind, Brain, and Education Society (IMBES) 384

	intersectionality 53, 78, 81, 339

	intersectionality and difference 467–468

	interventions: belief change 300–302; inquiry instruction 300–301; refutation texts 301; unintended consequences of 302–303

	intrinsic emotion regulation 228

	intrinsic integration 678

	intrinsic motivation 194–195; and choice 206

	Is justified true belief knowledge? (Gettier) 28

	iSTART (Interactive Strategy Training for Active Reading and Thinking) 559




	Jacob K. Javits Gifted and Talented Students Education Act (The Javits Act) 337

	James-Lange Theory of Emotion 16

	Jewish Time Jump 685

	Johnson, Lyndon B.: War on Poverty initiative 438

	joint enterprise 125

	Journal for Research in Mathematics Education (JRME) 495

	The Journal of Educational Psychology (JEP) 67, 72, 84, 93, 105

	justice: CS approaches to 152–153; social (
see social justice)




	Kintsch’s Construction-Integration (CI) model 554

	knowing 36–38

	knowledge 36–38; cultural 445–446; defined 291; dissemination 66–67; experiential 76, 79–81; gatekeeping 66–67; mathematical 482–485; Plato on 28; propositional 28; reading and prior 556–557; revision 292; shadow 28; strategic 588–589

	knowledge economy 410

	“knowledge in pieces” (KiP) 293

	Knowledge Revision Components framework (KReC) 293–294, 556–557

	knowledge tracing 611

	Kripke, Saul 22




	language 19–23; argumentation 32; development 684; logical thinking 30–31; persuasion 32; reasoning 30–31; reflection 30–31; of self 465

	language-focused interventions 557–558

	language-games 23

	large-language models (LLMs) 622–623

	lateral reading 516

	Latinx students: access to advanced curricula 344–345; educational outcomes 344; and gifted education 344–347; giftedness in 335; perceptions of abilities 335; school belonging 345; special education 344

	learner-in-context 201

	learning 36–38; affect and 634; beliefs about 108–111; and bilingualism 393–395; challenges in context of emotions 234–235; constructivist views of 15–16; in context 631; cross-cultural research on 92–114; cultural studies of 111–112; and culture 103–104; deliberate practice with scaffolds 632; effectiveness of ITSs in promoting 614–615; emics of 106–111; emotion regulation in context of 227–231; engaged 677–678; environments 257; and ethnocentrism 105–106; etics of 106–111; experience-dependent mechanisms 385–386; experience-expectant mechanisms 385–386; externally facilitated regulation 633–634; and identities 125–126; and immersion 702–704; in immersive virtual reality 705–711; inquiries on 7; and presence 702–704; relevance of emotions for 224; self-facilitated regulation 633–634; settings and race 65; social modes of regulation in 320–322; strategically through self-regulation 632; summer 395–398

	learning environments: countering dominant normativity in 461–464; technology-rich 630–648; WOC Feminisms for 464–472

	learning loss 98

	The Legend of Zelda 697

	Let’s Know! (LK) 557

	leveraging social presence 704–705

	LGBTQ+ community 521

	LGBTQ+ history 521

	LGBTQ+ people 521

	Liar paradox 22

	linear games 675

	literacy: datafication reshaping 584–585; in the digital age 580–581; future directions 565–566; integrating reading/writing 564–565; and language development 684; perspectives 580–582; practical advances 557–560, 562–564; reading 553–560; shift from literacy to literacies 580–581; theoretical advances 554–557, 560–562; writing 560–564

	local skepticism 27

	log files 610

	logic 19–23; argumentation 32; classic 19; formal 19, 31; modal 22; non-classical 22; persuasion 32; philosophical 19; propositional 21; reasoning 30–31; reflection 30–31; symbolic 21

	logical thinking 30–31

	The Logic of Relatives (Peirce) 21

	longitudinal identity research 274

	longitudinal multiple perspectives research 423–424

	Lynnette 617




	Making the Most of Classroom Interaction (MMCI) 418–419

	Man and His Changing Society 437

	mastery experiences 710

	materialism 18, 20, 28

	math anxiety (MA) 488–489

	mathematical knowledge: conceptual knowledge 482–483; developing 482–485; development 483–485; mathematical tasks 483–484; procedural knowledge 482–483; representations 484–485

	mathematical knowledge for teaching (MKT) 492–493

	mathematics 19–23, 389–390, 682–683; argumentation 32; logical thinking 30–31; persuasion 32; reasoning 30–31; reflection 30–31

	mathematics learning: contextualizing 481–482; critiques of existing framings of 482; emotions 487–490; grit 486; within larger socio-historical context 490–492; and psychological processes/constructs 485–492; race and identity 490–492; self-efficacy 486–487; self-regulation (SR) 485–486

	mathematics teachers/teaching 492–493; developing mathematical knowledge 482–485; psychological constructs 493–497; psychological processes/constructs 485–492; teacher emotions 495–496; teacher identity 496–497; teachers’ beliefs 493–494

	Mead, Lawrence 437, 438, 439

	meaning: imprecision of 32–33; precision of 32–33

	mechanics, and games 675–676

	media literacy 515–516

	Meditations of First Philosophy (Descartes) 20

	meritocracy, and CRT 78–79

	messianic master narratives 520

	metacognition 319, 620–621

	metacognitive ITSs 621

	metacognitive knowledge 319

	metacognitive skills 319

	metamotivation 210

	meta-motivational feelings 236

	metaphors 646–648

	metaphysics 19–23; argumentation 32; logical thinking 30–31; persuasion 32; reasoning 30–31; reflection 30–31

	MetaTutor 639, 639–640, 647

	metatutoring 620–621

	methodological beliefs 51; constructivism 54; post-positivist inquiry 52–53; pragmatism 56; racializing 84–85; transformative inquiry worldviews 55

	methodological innovations in TREs 640–641

	methodologies: for understanding group learning 630–648; for understanding solo learning 630–648

	Miami School Readiness Project (MSRP) 343

	Microsoft HoloLens 617

	middle childhood 363–364; academic achievement 366–368

	Middle School Mathematics Through Applications Group 119

	Mind, Brain, and Education 384

	mind–body dualism 19

	mind orientation 110

	minds: protection of 386; and stimulation 386

	mindset theory 198–199

	Minecraft 684, 697

	Minecraft: Education Edition 677

	Minnesota Inference Assessment (MIA) 560

	minoritized students: and gifted education 340–347; and gifted identification 340; increasing gifted access for 347–349; universal screening 348–349; use of standardized testing 347–348

	mixed media environments 638, 638–639

	mixed methods: complex systems research methods 150–151; convergent design 60, 60–61, 61; core 60–64; in educational psychology 58–67; explanatory sequential design 60, 61, 61–62; exploratory sequential design 60, 61, 63; fundamental principle of 59; qualitative approaches 59; quantitative approaches 59

	modal logic 22

	Model-Evidence Link (MEL) scaffolds 543

	modeling: affective engagement in 540; agentic engagement via 540–541; and cognitive engagement 539; learning and teaching science through 538–541; social-behavioral engagement in 539–540; in virtuality 704–705

	Model of Reading Engagement (MORE) 558

	model tracing 611

	Monkey Pre-School Lunchbox 683

	moral philosophy 23–26; class 34–36; culture 34–36; gender 34–36; good, fair, or just 33–34; prosocial behaviors 33–34; race 34–36; undesirable behaviors 33–34

	motivated reasoning 299

	motivation: achievement goal theory 196–197; attribution theory 197–198; autonomous forms of 195; belief change 292–293, 298–300; CDS perspective on 145; and CS approaches 145–146; and culture 204–207; in educational psychology 191–211; and ethnicity 204–207; in immersive virtual reality 705–711; mindset theory 198–199; multiple dimensions of 209–210; ontological approaches to investigating 200–204; and race 204–207; regulation 209–210; self-determination theory (SDT) 194–195; self-regulated learning (SRL) 320; situated expectancy-value theory 193–194; and situative approach 200–202; social cognitive theory 192–193

	motivational interventions: context-dependence of 207–209; heterogeneity 207–209

	Motivation Myth Busters Series 422

	Motivation - Planning Lessons to Activate eNgagement in Science (M-PLANS) project 425

	Multidimensional Knowledge in Text Comprehension framework 556

	multidimensional model of racial identity (MMRI) 275

	multiple components of writing 562–563

	multiple perspective collaborative teams 424–426

	multiple roles of peers 371

	multiple text comprehension 554–555

	multi-tiered systems of support (MTSS) 349, 351

	Murray C. 438, 439, 451n4

	My Teaching Partner (MTP) 418




	names vs. descriptions 22

	Naming and Necessity (Kripke) 22

	National Academy of Education (NAEd) 557

	National Academy of Sciences, Engineering, and Medicine 604

	National Association for Gifted Children 337

	National Board Certification of Teachers program 166

	National Council for the Social Studies (NCSS): College, Career, and Civic Life (C3) Framework 509, 513, 515, 523

	National Council of Teachers of Mathematics (NCTM) 481, 499n1

	Natural Language Processing (NLP) tools 559–560

	negative peer experiences 367

	neuroeducation 384

	neuromyths 390

	New England Complex Systems Institute (NECSI) 141

	New Literacies 579–597; algorithms 585–588; Big Data 585–588; changing roles of teachers 593–595; critical data literacies 589–590; data/data visualizations 592–593; datafication reshaping literacy 584–585; data literacies as social practices 590–592; data literacy and strategic knowledge 588–589; data perspective 583–584; of online research and comprehension 581; personal data 585–588; synergies between data literacies and 584–595; theory development 581–582

	New York Post 721

	New York Times 696

	Next Generation Science Standards (NGSS) 533–534

	Nicomachean Ethics (Aristotle) 24

	No Child Left Behind Act (NCLB) 164–165, 167, 172

	Noncadiamointrappola (Let’s Not Fall into a Trap) program 663

	non-classical logics 22

	non-classroom-based civic education programs 515

	non-mentalizing stances 16

	normative ethics 24

	normative practices 462–463

	normativity: dominant 461–464; in learning environments 461–464

	North America Scholastic Esports Federation 687

	Not-So-Simple View of Writing 561

	novice tutors 607

	Nussbaum, Martha 24–25




	obsessive passion (OP) 247, 253–255

	online communities 591–592

	ontology/ontological beliefs 19, 50; constructivism 53–54; post-positivist inquiry 52; pragmatism 56; transformative inquiry worldviews 55

	open data 591

	open-world sandbox games 675

	Organization for Economic Cooperation (OECD) 105–106, 110, 112

	The Organization of Behavior: A Neuropsychological Theory (Hebb) 385

	orientation: mind 110; virtue 110




	passion: determinants in education 255–259; and educational outcomes 248–255; role in education 245–262; theories of 245–248

	passionate teachers 246

	Passion Scale 247

	pedagogical content knowledge (PCK) 492

	pedagogical learning and change 415–416

	pedagogical model 609

	peer-groups: cyberbullying 659; norms 361–362

	peer influence: on academic achievement 365–369; on academic engagement 364–365; on academic motivation 364–365; adults’ roles in 369–371; on cognitive and academic development 362; on executive functioning 362–364; parents’ role 370–371; teachers’ role 369–370

	peers: academic development 359–374; cognitive development 359–374; multiple roles of 371; social networks 368–369

	Peer Spillover Effect 361

	Peirce, Charles 21–22

	perception 680–681

	perfectionism, and passion 258–259

	permanence of racism 338

	persistent world games 675

	personal data and New Literacies 585–588

	personal data literacies 587

	Personal Digital Inquiry (PDI) framework 589

	personality, and passion 258

	personal relevance 299

	persuasion 32

	phenomenological primitives (“p-prims”) 293

	Philosophical Investigations 23

	philosophical logic 19

	philosophical questions 18–23

	philosophy: importance for educational psychology 15–40; philosophical questions 18–23; political 23–26; research methods 18

	Philosophy for Children (P4C) 31

	philosophy of mind 27–30

	philosophy of science 27–30

	phonemics 98

	physiological data 641

	Pittsburgh Science of Learning Datashop 623n5

	Plato 27–28

	plausibility judgments 294

	Playing-2-gether program 417

	policy distraction tactics 409, 436–437

	policy-engaged research: concept-oriented research 171, 172–173; goals for 171–176; instrumental-oriented research 174–176; overview 170–171

	policy-engaged scholarship: educational policy 169–176; importance of 169; policy-engaged research 170–176

	political information 515–516

	political philosophy 23–26; class 34–36; culture 34–36; gender 34–36; race 34–36

	positional identities 126

	positionalities 126; for reimagining classrooms 458–459

	post-positivist inquiry 52–53

	power 520–521; positional identities 126; relations 125, 127; and situative approach 126–127

	pragmatic maxim 21

	pragmatism 26, 55–56, 57

	precision of meaning 32–33

	prediction model 645

	presence: affordances and limitations 700–711; defining 700–702; distracting vs. productive 702–704; immersion leading to 702–704; and learning 702–704; social 704–705

	preservice teacher pedagogical learning 411

	procedural knowledge 610

	production rules 611

	productive presence 702–704

	professional development 352–353

	Programme for International Student Assessment (PISA) 93, 105–106, 109, 113

	project-based learning (PBL) 122

	property dualism 21

	property rights of whiteness 77; disposition (transferability) 77; reputation rights 77; right to exclude 77; right to use and enjoyment 77

	propositional knowledge 28

	propositional logic 21

	prosocial behaviors 33–34

	psychoeducational approaches 662

	psychological approach 120

	psychological behaviorism 16

	psychological bias 306

	psychological constructs: influencing mathematics teaching 493–497; supporting mathematics learning 485–492

	psychological processes 360; and mathematics learning 485–492

	psychology: defined 92; educational (
see educational psychology);

	indigenous 95

	psychosocial identity perspectives: identity statuses 271; and schools 272; and student identity development 271–272

	“Pygmalion Effects in the Classroom” 439




	qualitative approaches: complex systems research methods 151–152; convergent design 61; explanatory sequential design 62; exploratory sequential design 63; integration of quantitative and 59; mixed methods 59

	quality relationships with all students 419–420

	Quality Talk (QT) 31

	QuantCrit approach 84–85, 102

	quantitative approaches: complex systems research methods 151; convergent design 60; explanatory sequential design 62; exploratory sequential design 63; integration of qualitative and 59; mixed methods 59

	Quest Atlantis 681




	race: aesthetics 34–36; and CRT 76; defined 72; and educational psychology 34, 72–75; mathematics learning 490–492; moral philosophy 34–36; and motivation 204–207; political philosophy 34–36; social philosophy 34–36

	race-focused constructs 72–74, 73, 83–84

	Race Matters (West) 25

	race-reimaged constructs 74–75, 83–84

	race-reimaged relevance intervention 64–65

	racial bias 35, 72, 440, 441

	racial identity 72, 74, 80, 83

	racism 73, 81; and CRT 76; meritocracy 79; pandemic 71; permanence of 338; women of color 78

	rational change process 292

	reading 387–389, 553–560; assessments 560; complicating simple view of 554; effective instruction/interventions 557–558; expanding simple view of 554; practical advances 557–560; and prior knowledge 556–557; single/multiple text comprehension 554–555; sociocultural factors 565–566; sociocultural model in digital reading 555–556; technological innovations 559–560; theoretical advances 554–557

	Reading for Understanding Research (RfU) initiative 557, 560

	READI project 558

	reasoning 30–31

	reasoning bias 31

	reciprocity 55, 130, 149, 362, 392, 425

	reflection 30–31

	Reflex Arc (Dewey) 16

	Refraction 682

	refutation texts 301

	Regents of the University of California v. Bakke 80

	regulation: contrahedonic 228; emotion (
see emotion regulation);

	promoting 325–326; teaching 325–326; using technology to instruct and promote 326–327

	Regulatory Depletion Model 360, 363

	relationality, and political struggles 468–470

	relationship mining 646

	relevance gaps: educational research 410–411; rethinking 410–411

	reliabilism 29

	research: in asset-based pedagogy 446–449; science learning and teaching 543–544; on self-regulation 327–329; on student identity development 275–276; in teacher education 409–410; teacher-student 416–422

	research paradigm: defined 49; vs. inquiry worldviews 65; role in inquiry worldviews 51

	RESOLV Model 555

	resources, and passion 257–258

	response modulation 229

	RISE assessment 560

	Rome: Total War 684

	Rugg, Harold 437




	Saving American History Act 436

	scaffolds: digital 326; instructional 518, 642–643; learning with 632; metacognitive 677; Model-Evidence Link (MEL) 543; paper-based 676; reasoning 685; tutoring 621

	school: -affiliated esports programs 687; cyberbullying 659–660; institutions, dominant normativity in 461–464

	science 93; philosophy of 27–30; policymakers use of 168–169

	Science, Technology, Mathematics, and Engineering (STEM) 681–684

	science games 681–682

	science learning and teaching: affective engagement 533; agentic engagement 533; cognitive engagement 532; conceptual change 534–536; conceptual development 534–536; future research/conclusions 543–544; research areas in 533–542; scientific inquiry/scientific expertise 536–538; social-behavioral engagement 533; through argumentation 538–541; through computational thinking 538–541; through modeling 538–541; through socio-scientific issues 541–542

	scientific inquiry/expertise 536–538; and agentic engagement 538; development 537–538; social-behavioral engagement in 537; via cognitive engagement 537

	scientific objectivity, and educational policy 165

	scientific psychology 132

	scientific revolution 292

	Second Step program 663

	selective skepticism 27

	Self-Determination Theory (SDT) 122, 131, 194–195, 206, 247, 360, 367, 443, 678

	self-efficacy 486–487; beliefs 192; developing 708–711; and diversity 709–711; and equity 709–711; focusing on hypothesized sources 708–709; and inclusion 709–711

	self-fulfilling prophecy 439

	self-organization 139–140, 202

	self-presence 701–702

	self-regulated learning (SRL) 315, 316, 318–320, 485–486; challenges 235–236; cognitive processes 319; contingency 322–323; and CS approaches 148; cycle 318; defined 148; dynamic relations 323; motivation 320; temporal structure 323–324

	Self-Regulated Strategy Development (SRSD) 563

	self-regulation (SR) 314–329, 485–486; defined 314, 316; future directions for research on 327–329; learning strategically through 632; methods of capturing 328–329; phases to 316; scholarship 314; targeted 327–328; top-down vs. bottom-up 317

	Sensitivity Development Program against Cyberbullying 663

	sensor module 610

	sexism: meritocracy 79; women of color 78

	shadow knowledge 28

	shared-regulation of learning 322–324

	signal influences 442–443

	signature strengths, and passion 259

	Simple View of Reading (SVR) 554

	Simple View of Writing (SVW) 560–561

	The Sims 684

	simulations 638, 638–639

	single text comprehension 554–555

	situated expectancy-value theory (SEVT) 193–194

	situation modification 228

	situative approach: complexity in 123–127; distributed across people/things/time 121–123; and educational psychology 119–132; methodological considerations 127–132; and motivation 200–202; overview 120; research tools 129–131; social practice/activity 120–121; and time 129; unit of analysis 120–121

	skepticism 27; and educational policy 165–166; general 27; local 27; selective 27

	skill-building 662

	skillometer 611

	social-behavioral engagement 533; in argumentation 539–540; in computational thinking 539–540; conceptual development and change via 535; in modeling 539–540; in scientific inquiry/expertise 537; via socio-scientific issues 542

	Social Capital Theory 362

	Social Cognitive Theory 192–193, 360, 361

	Social Comparison Theory 360

	social diffusion models 712–713

	social-emotional learning (SEL) 231, 233–234, 662

	social emotions 634

	Social Equity Theory (SET) 442

	social identity perspectives: and schools 275; student identity development 274–275

	social influence in virtual reality 697–700

	social justice 5, 18, 54–55, 57, 724–725; and CRT 80; and cyberbullying 663–664; defined 80

	socially shared regulation of learning (SSRL) 321, 633–634, 638, 640

	social media 515–516

	Social Misfit Theory 361

	social network analysis (SNA) 147

	social network processes 362

	Social Norm Theory 659

	social philosophy 23–26; class 34–36; culture 34–36; gender 34–36; good, fair, or just 33–34; race 34–36

	social presence 702, 709; leveraging 704–705

	social sciences 684–685

	social studies education: civic education 510–516; history education 516–522

	sociocultural model in digital reading 555–556

	socioecological psychology 113

	sociohistorical context 64–65

	socio-scientific issues: affective engagement via 542; agentic engagement via 542; cognitive engagement via 541–542; social-behavioral engagement via 542

	solidarity, and political struggles 468–470

	solo learning: methodologies for 630–648; theories for 630–648; theory-driven designs of TREs supporting 634–646

	SQL Tutor 612

	Stagecast Creator 683

	standardized testing: minoritized students 347–348; nonverbal cognitive measures 348

	stimulation and protection of minds 386

	ST Math 682

	Storytelling Alice 683

	strategic knowledge 588–589

	Structural Cascading Theory 362

	structure discovery algorithms 645–646

	student identity 442–443

	student identity development 270–276; advancing research on 275–276; domain identity perspectives 273–274; psychosocial identity perspectives 271–272; social identity perspectives 274–275

	student (or learner) model 607–609

	students: emotions, and ITSs 618; engagement with content 521–522; feelings of competence 232; historical reasoning 521–522; personal and cultural relationship to content 522; relevance of emotions for 225

	Students of Color 458; and traditional civic education 513–514

	Student-Teacher Relationship Scale 420

	student teaching 413–414

	student vs. teacher perspectives 420–421

	substance dualism 20

	summer learning 395–398

	“Summer of Racial Reckoning” 436

	symbolic logic 21




	targeted games 675

	targeted self-regulation 327–328

	task demands, and passion 257–258

	teacher education: educational psychology research in 422–426; teacher-student relationship research in 421–422; teacher-student research 416–422

	teacher education program (TEP) 407–408, 414–415; learning in p-12 classrooms 413–415; and student teaching 413–414; teacher learning in 411–413

	teacher effectiveness 444–445

	teacher emotions 495–496

	teacher expectations 439–441

	teacher identity 496–497

	teacher identity development 276–282, 497; discursive nature of 280–281; narrative nature of 280–281; nature of 278–280; research 281–282; socially situated nature of 277–278

	teachers: agency 279; autonomy support 256–257; beliefs 279, 493–494; changing roles of 593–595; efficacy beliefs 494; guiding students 593–594; integrating ITSs within 617; knowledge 492; learning in TEP courses 411–413; mathematical knowledge for teaching (MKT) 492–493; New Literacies 593–595; online data 595; relevance of emotions for 225–227, 226; as self-regulated learners 324–325; use data to shape instruction 595

	Teachers of Color 462; and traditional civic education 513–514

	teacher-student relationship intervention studies 417–419; at the classroom level 418–419; dyadic teacher-student interactions 417–418

	teacher-student relationships: African American students 342; and CS approaches 149–150; emotional dynamics in 227; research in teacher education 421–422

	teacher-student research 416–422

	teaching: cross-cultural research on 92–112; cultural studies of 111–112; and culture 103–104; emics of 106–111; emotion regulation in context of 227–231; and ethnocentrism 105–106; etics of 106–111; regulation 325–326

	Teaching and Learning International Survey (TALIS) 105, 108

	technological innovations: reading 559–560; writing 564

	technology-rich learning environments (TREs) 630–648; behavioral data 643–644; BioWorld 636, 637; contextual data 643; data mining and analytics 644–646; described 630–631; Ecojourney 636–638, 637; learning and scaffolds 632; learning and self-regulation 632; learning in context 631; learning through regulation 633–634; metaphors for 646–648; MetaTutor 639, 639–640; methodological innovations and learning 640–641; mixed media environments 638, 638–639; physiological data 641; simulations 638, 638–639; solo/group learning 634–646; theories and development of 631–632; theory-driven designs of 634–646; verbal data 642–643

	telepresence 700–701

	temporal structure, SRL 323–324

	tensions in methodology 448–449

	TERA (Text Easability and Readability Assessor) 559

	Tetris 675

	text comprehension: multiple 554–555; single 554–555

	Theaetetus (Plato) 28

	theory/ies: and design considerations for TREs 631–632; -driven designs supporting solo/group learning 634–646; on dyadic peer interaction 360–361; on peer groups/norms 361–362; of peer influence 360–374; on psychological processes in peer contexts 360; for understanding solo/group learning 630–648

	Theory of Ideal Forms (Plato) 28

	thick descriptions 129

	think-aloud protocols 642, 642

	This Bridge Called my Back: Writings by Radical Women of Color 465, 468

	“Timewise” 517

	Tool for the Automatic Analysis of Text Cohesion (TAACO) 559

	Top 20 Principles from Psychology for PreK-12 Teaching and Learning (CPSE) 407, 409

	top-down self-regulation 317

	topic-related emotions 221

	Tractatus Logico-Philosophicus (Wittgenstein) 23

	traditional civic education: and Students of Color 513–514; and Teachers of Color 513–514

	traditional media 679–680

	transdisciplinary 383, 391

	transformative inquiry worldviews 54–55, 57

	transitivity 362

	treatment heterogeneity 208

	Trends in International Mathematics and Science Study (TIMSS) 105, 107

	TribalCrit 102

	Trump, Donald: Executive Order 13950 436

	truth 32, 38; by citation 17; -conduciveness 29; values 22

	Turtle Island Social Studies Collective 521

	tutor-centered tutoring sessions 605

	tutors: constraint-based 612–613; conversational 613–614

	tutor-student (or user) interface 609–610




	undesirable behaviors 33–34

	universal screening: local norms 349; minoritized students 348–349

	Uppercase New Literacies 582, 585

	U.S. National Science Foundation (NSF) 531




	value: defined 49; truth 22

	variable-centered theories 123

	verbal data 642–643

	vicarious experience 711

	vicarious learning 366

	A Vindication of the Rights of Woman (Wollstonecraft) 25

	“Virtual Puget Sound” environment 703–704

	virtual reality 696–714; expanding vision of 709–711; immersive 697–700, 705–711; presence and immersion 700–711; problems of practice in 711–712; research questions for next 10 years 712–714; social influence in 697–700

	virtual representations of self (VRS) 704–705

	virtue ethics 24

	virtue orientation 110

	Vygotsky, L. S. 32, 123, 232, 360–361, 369




	WebQuest 663

	West, Cornell 25

	whistles 705–708

	whiteness as property 338

	White supremacy 435–439

	Wittgenstein, Ludwig Josef Johann 23

	Wollstonecraft, Mary 25–26

	Women and Human Development: The Capabilities Approach (Nussbaum) 36

	women of color 78; feminism 7; see also Black women

	Women of Color (WOC) feminisms: collective intersectional care 470, 470–472; and collectivity 468–470; holding lived realities 466–467; for humanizing and just classroom communities 464–472; intersectionality and difference 467–468; language of self 465; leaning into the affective 466; for learning environments 464–472; and relationality 468–470; and solidarity 468–470

	World of Warcraft 675, 683

	Writers Within Communities (WWC) model 561–562

	writing 560–564; in the community 561–562; effective instruction/interventions 562–563; multiple components of 562–563; practical advances 562–564; simple view of 560–561; sociocultural approaches 561–562; sociocultural factors 565–566; technological advances 564; theoretical advances 560–562




	Youth Participatory Action Research (YPAR) 130




	Zone of Proximal Development 361, 369




OEBPS/images/logo.jpg
é Routledge

Taylor & Francis Group
s i s e





OEBPS/images/cover.jpg
HANDBOOK OF
EDUCATIONAL
IZSh@ L@ e e

FOURTH EDITION

Edited by Paul A. Schutz Ez
and Krista R. Muis





OEBPS/images/fig20_1.jpg
TERCHERPROFHONALBA/PROTESONAL BENTTY
4 [ e —






OEBPS/images/fig27_1.jpg





OEBPS/images/fig20_2.jpg
Language of Self S =

Relationality, Colectivity, and
Solidarity Aerose Different
Dolical Struggles

22

(—loldm? Lived
lities

Intersectonaliy and Diference

Collective Intersectional Care





OEBPS/images/fig26_1.jpg
Domain Model Pedagogical Model

Student Model

Sensor Modules  Authoring Tools
Tutor-Student

Interface

Instructor

Interfaces Lol





OEBPS/images/fig10_3.jpg
Stuation  Situation  Attentional  Cognitive  Response
Selection  modification  deployment nge  modulation

Fr b

Situation  Attention Appraisal  Response

Emotion-generative process y





OEBPS/images/fig27_3.jpg





OEBPS/images/fig19_1.jpg
tudent

Student
Idenity uicomes

Teacher
Behaviors

White eact
Supremacy [~} Implicit Blus






OEBPS/images/fig27_2.jpg
Abictic and Biatic Conpanents thet Til

Food X

[~

Space

L—

N =D 9

==






OEBPS/images/fig25_1.jpg





OEBPS/images/fig25_3.jpg
rtrancos
>

‘about data as a public
object

| * s o
oy
dataracios - e
cive ekl
S

l

data a5  ltoracy ssue and

riveg





OEBPS/images/fig25_2.jpg
jateral
- ~checking ™~~~ _

lateral i
checking lateral
- chedking

use
salati

lateral .
checking

o lateral
checking

lateral
checking






OEBPS/images/fig10_1.jpg
Environment Appraisal Emotion Achievement
Attentional
Instruction

Value induction
Autonomy support

Goal structures +
expectations

Achievement
feedback +
consequences

Control

Values

Motivation to

Learning

Achievement
;e strategies

motions

Self-regulation
of learning

Achievement






OEBPS/images/fig10_2.jpg
Perceptions of

Goals

Performance
otivation
Discipline

+ High performance
« High motivation
: Hondidpine

relationships ve\a\mnsmps

Appraisals
‘Goal attainment

+ Goal importance

:

eacher

Instructional behavior
Cognitive activation

+ Motivational stimulation
+ Classroom management
- Social support






OEBPS/images/fig3_1.jpg
(2) Convergent design

(e
fndings

(©) Exploratory sequential design






OEBPS/images/fig27_5.jpg
- Spoken word
- Written text
- Sketched graphic

- Survey response
- Item selection
- Content presentation
- Navigation event
- Eye movement
- Facial expression

- Heart rate (HR/HRV)
- Focus/Attention (EEG)

Contextual

 Respiration e (RR)

- Activity/Task conditions
- Social situation
- Time/resource constraints






OEBPS/images/fig27_4.jpg
ooy
ey

et e v
i s






