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Chapter 1
Introduction

Daniel H. Robinson, Veronica Yan, and Joseph A. Kim

This is the inaugural monograph in a series that critically examines current issues in
the field of psychology in education. More specifically, this monograph series serves
as a sort of watchdog designed to catch and report fake news and quackery. We have
a plethora of new research that is produced every year. Much of this research in
applied fields such as psychology and education examines new approaches to
improving our lives. Such research efforts are responsible for some of the most
important contributions in society. Unfortunately, however, many highly touted
breakthroughs are not really breakthroughs at all. Instead, they are the equivalent of
snake oil that is peddled by charlatans.

In the popular 1990s sitcom Seinfeld, the characters Jerry and George often had
discussions about the legitimacy of something. George would often ask, “Is that a
thing?” In other words, is it real? Is it actually something? We find ourselves asking
the same questions frequently in our fields of psychology and education. For exam-
ple, some recent buzzwords have emerged such as grit, mindfulness, and social-
emotional intelligence. Should pre-service teachers, those who are in college
studying to become K-12 teachers, learn these concepts as part of the curriculum?
Should state licensing exams that certify persons to teach at the K-12 level include
these concepts? Should K-12 schools and districts spend thousands of dollars on
professional development so that teachers can implement such notions in their
classrooms? Most importantly, will such implementation result in positive outcomes
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2 D. H. Robinson et al.

for students? The answers to the first three questions are obviously affirmative due
to the fact that this is already happening. The answer to the last question is more
difficult. Unfortunately, this question is by far the most important. And there is
almost always a dearth of evidence to support it.

Such problems are not unique to education. In the fields of health and medicine,
there are reputable schools where students can receive the best training. Such
schools often include areas of study such as epidemiology, microbiology, neurol-
ogy, and ophthalmology. Reputable schools of medicine do not include chiroprac-
tic, acupuncture, or homeopathic or naturopathic medicine in the curriculum. Such
approaches to healing are considered pseudoscience. There is no evidence that such
approaches actually heal. Using Seinfeld language, such things are not really a
thing. Some people might think they are things. But, in reality, they are wastes of
time and money.

In schools of business, you will find accounting, finance, and management but
rarely sales or entrepreneurship. That seems peculiar if you think about it. After all,
isn’t sales the most important part of running a business? But sales is not something
that is studied at the most reputable business schools. Of course, there are excep-
tions. Florida State University, for example, has the Jim Moran College of
Entrepreneurship. It also has a sales institute within the College of Business. But
again, the more reputable universities do not include these areas.

Similarly, in schools of education, you will find departments of teaching, cur-
riculum, physical education, and administration. Including a department of leader-
ship would be silly because, like sales and entrepreneurship, it cannot be scientifically
studied and researched to determine best approaches, methods, etc. But wait, simi-
lar to Florida State University, there are several reputable schools of education that
include departments of leadership. So, we must ask the question, “Is educational
leadership really a thing?”” Stay tuned as an upcoming monograph in this series will
address that very same question.

This monograph concerns the question of whether learning styles (LS) is/are a
thing. LS has been around for decades. As you will learn, LS receives overwhelm-
ing support from K-12 teachers and parents. But the scientific evidence to support
LS is severely lacking. In the following chapters, we dive into this issue to deter-
mine whether LS should continue to be considered a thing or kicked to the curb.

Chapter 2 traces the history of LS, how it got started and its continued popularity.
Chapters 3 and 4 continue this examination by specifically focusing on the wide-
spread belief among educators and the general public and also possible reasons for
such strong support of LS. Chapter 5 reviews the past decade of empirical research
articles devoted to LS and concludes, surprisingly, that rather than experiencing a
decline in supporting articles, LS appears to be gaining momentum, despite being
repeatedly called out in scientific circles. Chapter 6 examines the consequences of
supporting and implementing LS in the classroom. Finally, Chap. 7 concludes with
a commentary on the previous chapters.
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Chapter 2

What are Learning Styles and How did
They Get Started?

Check for
updates

Daniel H. Robinson

In 2018, US Secretary of Education Betsy DeVos announced her “Rethink School”
tour: Our team is crossing the country this year to challenge local leaders, educators,
and parents to rethink school. We know the current system is leaving too many stu-
dents unprepared, so we must question everything about the way we do school in
this country. There’s no more time for tinkering around the edges. No more trying
the same things and expecting different results. I'm excited to highlight pockets of
innovation around the country that are truly challenging the status quo and working
to ensure all children can have access to the education that fits their learning style
(emphasis added) and prepares them for a successful future.

This notion that education should “fit” students’ learning styles has been around
for some time (Fig. 2.1).

How did This Get Started?

Learning styles have been around for several years, becoming most popular begin-
ning in the 1970s. Rita and Kenneth Dunn began their work on learning styles in the
1960s mainly as a response to the New York State Education Department’s concern
for poorly achieving students. The Dunn and Dunn Learning Style model empha-
sized that instruction should match an individual’s learning style to maximize moti-
vation and learning. These styles involve environmental, emotional, sociological,
physiological, and psychological influences. They have produced the following
self-report instruments: the Dunn and Dunn Learning Styles Questionnaire (LSQ)
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“As 'we starl a new school year, Mr. Smith,
1 just wart you 10 know that F'm an Abstract-
Sequential leamar and trust that
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Fig. 2.1 Cartoon by bill browning, from his webpage: http://www.mnispi.org/cartoon/2001/
index.htm

(1979), the Dunn, Dunn and Price Learning Styles Inventory (LSI) (1992, 1996),
and, yes, Our Wonderful Learning Styles (OWLS) (2002).

Later, Kolb’s Learning Styles Inventory (KLSI) (Smith & Kolb, 1996) came up
with nine different styles: initiating, experiencing, imagining, acting, balancing,
reflecting, deciding, thinking, and analyzing. A bit more simplistic, Fleming’s
VARK model (Leite et al., 2010) posited four learning styles: visual, aural, read/
write, and kinesthetic. The VARK website (vark-learn.com) has a “learning styles
role playing” resource that can be used with teacher education students. Students
need to “identify what VARK learning style each student represents/prefers and
then discuss how you might focus your own teaching and curricula to accommodate
these different learning preferences.”

Finally, Felder’s Index of Learning Styles (Felder & Silverman, 1988; Felder &
Spurlin, 2005) posited four different learning dimensions: active vs. reflective, sens-
ing vs. intuitive, visual vs. verbal, and sequential vs. global. In the USA, the Dunn,
Dunn and Price LSI is still used in many elementary schools, whereas in the UK,
both the KLSI and Honey and Mumford’s (1992) Learning Styles Questionnaire
(activist, theorist, pragmatist, and reflector) are widely known and used.

Based on a meta-analysis, Dunn et al. (1995) concluded that students whose
learning styles were accommodated (instruction matched their style) typically score
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2 What are Learning Styles and How did They Get Started? 5

0.75 standard deviations higher than those who are not accommodated. It is this idea
of accommodating a learner’s “style” that remains controversial.

Styles vs. Preferences

Dunn and Griggs (1988) argued that learning style is a “biologically and develop-
mentally imposed set of characteristics that make the same teaching method won-
derful for some and terrible for others” (p. 3). This notion of “style” reflects
something that is not a choice and perhaps something we are stuck with. It is similar
to a student who has vision or hearing impairments. Presenting instruction only
visually to a student who is unable to see does not make sense. Rather, instruction
should match the modality in which the student can sense the information. Thus, if
there are truly biologically determined learning styles, then instruction should
match those styles. Unfortunately, as previously mentioned, there is a dearth of
evidence supporting such a notion.

What about preferences? Certainly, preferences seem less threatening than styles.
In fact, in a recent defense of learning styles, Felder (2020) used the term learning
style preferences and concluded that we should simply teach in a manner that bal-
ances student preferences. Felder (2010) argued that an “...awareness of learning
style differences can help instructors teach in a manner that effectively reaches most
students rather than putting a large subset of them at a disadvantage” (p. 1). Felder
appears to identify “learning styles” instruction as simply varying modalities. That
approach is much less controversial.

This notion that different people prefer to learn in different ways is quite differ-
ent than assuming people are tied to biological learning styles. After all, people are
also known to prefer to exercise in different ways, walk differently, talk differently,
eat differently, etc. Preferences simply reflect a person’s choices and not something
beyond control. But, just like allowing people to eat and exercise in their preferred
way may not be optimal, allowing student preferences to determine instruction does
not always result in optimal learning.

Several years ago, one of my graduate students, Michael Mayrath, conducted
experiments comparing different multimedia options in terms of student preference
and, more importantly, learning. He found that students preferred watching a video
that explained how brakes work that included both sound and closed captioning
where the text is presented both aurally and visually. The condition under which
students learned best, however, was simply a video with sound and no closed cap-
tioning. It turned out that the closed captioning competed for visual attention with
the video and students did not see enough of the video to perform best. This is
something known as the learner preference paradox. Similarly, Kornell and Bjork
(2007) asked students which learning strategy would likely result in the most
recall—studying or being tested. Most students chose studying, whereas testing was
a superior strategy. Thus, instruction that is driven by student preferences risks non-
optimal outcomes.
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Does Higher Education Embrace Learning Styles?

Despite the lack of evidence for teaching that matches students’ learning styles and
the obvious risks of allowing students to choose how they wish to learn, support for
these notions remains quite alive and well. Go to any university’s website, locate the
search engine, and type the following using quotations: “learning styles.” You will
find a TON of hits—most coming from either the library or the Center for Teaching
and Learning or its equivalent. Learning styles as a concept and as an instructional
tool is definitely far from dead and is a prime example of what Sinatra and Jacobson
(2019) called a zombie concept.

The purpose here is not to single out and attempt to embarrass anyone. Thus, I
searched using my own university’s (The University of Texas at Arlington) website.
The first thing that appeared was a book used to determine the university’s core
courses assessment concerning empirical and quantitative skills (Blair, 2006). One
of the chapters is titled, “Student learning and the learning environment” and has a
large section on learning styles. Think about this—the assessment of core knowl-
edge at my university is based on the assumption of learning styles!

The next thing that appeared was a planning checklist from our Office of
Institutional Planning and Reporting that includes “Students were prepared through
EDUC 3333 and EDUC 4444 to be able to craft a teaching lesson while taking spe-
cial note of diversity of learning styles and culturally responsive pedagogy.” Yes,
those are education courses—in the college where I work.

Next was a website for students who are majoring in music education. One
course, MUSI 4216—Strategies and Assessment in Music Pedagogy, a senior-level
course, mind you, includes such learning objectives as:

1. Define learning modalities, learning styles, and multiple intelligences.
2. Evaluation of his/her learning modalities and learning style.
3. Apply the various learning modalities and learning styles to musical instruction.

Yes, this course is for students who wish to become certified K-12 music teachers.

The fourth URL was a website for our recently created Division of Student
Success. They offer struggling students a chance to meet with an “academic coach”
where “students will examine their learning styles, habits of working, and current
difficulties or barriers to success.”

Finally, the fifth website was from our university’s IDEAS Center that provides
assistance to transfer students where “[t]Jutors and mentors are trained to provide
these services to their peers who may have different learning styles (visual, aural,
kinesthetic, etc.).”

Thus, as you can see, “learning styles” is very alive and well at the University of
Texas at Arlington and other universities, including Harvard, Stanford, Vanderbilt,
etc., despite all the publications in recent years calling for its discontinuation.
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Why is Teaching Learning Styles So Popular?

When I took my first academic job at Mississippi State University, I skimmed
through the recent dissertations in my department. I noticed that the majority
included the term “Myers-Briggs” in the title. I knew from graduate school that the
Myers-Briggs Type Indicator (MBTI) test was similar to a horoscope in terms of
reliability and validity—extremely low. How was this quackery finding its way into
dissertations? It turns out that a psychology professor, Thomas Carskadon, was
serving as editor of the Journal of Psychological Type. Most of the educational psy-
chology students were simply working with Dr. Carskadon.

Why was the MBTI so popular? Simple. Students liked it. You can spend a full
class period administering, scoring, and discussing it. Students will typically react
to their newly discovered “type” and say, “that is so me!” Of course, there is abso-
lutely no empirical support for the MBTI. But it is a fun activity and appeals to
many in the same way that palm-reading and tarot cards do. But in the absence of
any empirical support, such pseudoscience should be labeled as “for entertainment
purposes only.”

What is the appeal of learning styles? Very similar to the MBTI, self-report tests
that claim to assess one’s learning style are simply entertaining for students. Results
can “explain” why they have struggled in certain areas. “Oh, it’s because my teach-
ers have never fully taught in a way that matches my learning style! It’s not my
fault!” Gardner’s (1983) Multiple Intelligences theory was embraced in the same
way. “Oh, my intelligences are in these areas! The educational system simply has
not allowed me to demonstrate my strengths and instead keeps making me take
verbal tests over academic material.”

Persons who resonate with these snake oil treatments are similar to those who
watch late-night infomercials explaining to them that being overweight is not their
fault. If they would simply spend money on this latest weight loss pill or exercise
technique, they can be slim, healthy and more successful. Similarly, the reason why
they are unsuccessful is not their fault. If they would simply call the psychic hotline,
their lives could turn around for the better. The idea that education must fit a per-
son’s learning style will continue to stick around as long as there are gullible people.
In the meantime, educational researchers should continue to call out its ridiculous-
ness (Fig. 2.2).
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Parents Of Nasal Learners Demand Odor-Based Curriculum
March 15, 2000 | Issue 36209

COLUMBUS, OH-Backed by olfactory-education experts, parents of nasal learners are
demanding that U.S. public schools provide odor-based curricula for their academically
struggling children.

A nasal learner struggles with an odorless textbook.

... "My child is not stupid," Delia Weber, president of Parents Of Nasal Learners, said.
"There simply is no way for him to thrive in a school that only caters to traditional
students who absorb educational concepts by hearing, reading, seeing, discussing,
drawing, building, or acting out."

Fig. 2.2 The Onion (2000)
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Chapter 3
The Widespread Belief in Learning Styles

Check for
updates

Henrietta Den Dekker and Joseph A. Kim

Neuromyths in Education

John has not been performing well on his tests in high school and is earnestly trying
to understand how to improve his grades. Searching for help online, he comes across
learning styles theory, which has thousands of pages of hits. A quick online test
reveals that he is a kinaesthetic learner. This revelation comes as both a relief and
motivation for change. Looking back, John realizes that the course content at school
is typically presented visually and suits only those with a visual learning style.
Further reading confirms that learning styles is a widely accepted theory among
students, teachers, school boards, and even many education researchers. John is
convinced that if he were taught in a way that matched his learning style, improved
academic performance will soon follow.

The belief that students learn best when they receive information in their pre-
ferred learning modality is an example of a neuromyth. The term neuromyth, as
defined by the Organisation for Economic Co-operation and Development in 2002,
refers to a misconception about the mind or brain (Organisation for Economic
Cooperation, and Development, 2002). These neuromyths usually begin with “a
misunderstanding, a mis-reading, and in some cases a deliberate warping of the
scientifically established facts to make a relevant case for education or for other
purposes” (Organisation for Economic Cooperation, and Development, 2002).
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One example of warped fact is “the cone of learning” derived from Dale’s Cone
of Experience (Subramony et al., 2014). The modern cone lists percentages to indi-
cate how much people remember after learning material in different ways. These
percentages were added to Dale’s original cone, which was simply a visual to dem-
onstrate how richer study experiences lead to better retention such as a field trip
compared to an article reading. The percentages have no scientific basis, vary
between different versions of the cone, and are neither reliable nor valid (Subramony
et al., 2014). Modern versions and applications of the cone deviate from Dale’s
original intention and his warning against taking the cone too literally (Subramony
etal., 2014).

Another popular neuromyth is the idea of critical periods during development
when a child must be exposed to specific stimuli or risk never acquiring a trait
(Organisation for Economic Cooperation, and Development, 2002; Strid, 2017).
Other misconceptions include beliefs that humans only use 10% of their brain or
that the brain shrinks with insufficient water intake (Dekker et al., 2012).

Several widespread neuromyths relate to education. Popular education neuro-
myths include beliefs that enriched environments increase learning, or that students
are either left-brain or right-brain dominant and that this dominance influences their
learning (Dekker et al., 2012). Sometimes these neuromyths form the basis for edu-
cational programs such as Brain Gym (Dekker et al., 2012). While education neuro-
myths may not directly harm learning, they can lead to a misallocation of limited
resources from other learning practices that are demonstrably effective.

One of the most widespread educational neuromyths is learning styles theory,
which is centered around student preferences to different modes of learning, typi-
cally either visual, auditory, or kinaesthetic and the belief that students should be
taught in their preferred mode of learning. Within learning styles theory, researchers
often use the meshing hypothesis to describe matching instructional approaches to a
student’s preferred learning style. For example, a teacher might teach a visual stu-
dent with diagrams or other visual modes of communication. Unfortunately, there is
virtually no evidence that matching instruction to a student’s learning style improves
learning (Pashler et al., 2008).

Learning style theories have gained considerable momentum over the past sev-
eral decades among all key players in the education system including students,
teachers, administrators, researchers, and the public. Support for learning styles has
resulted in implementation at all levels, ranging from kindergarten classrooms,
workplace training sessions, higher education, and teacher education. In an elemen-
tary classroom, the teacher might ask visual learners to highlight and color code
their notes, auditory learners to recite the material to a rhythm or beat, and kinaes-
thetic learners to use different textured papers and different sized pencils (UMass
Dartmouth Center for Access and Success, n.d.). In a workplace training session,
the manager might have the employees each fill out a VARK questionnaire and
separate the different groups to receive learning style-specific training. The count-
less resources directed towards implementation of learning style theories reinforce
how deeply entrenched this neuromyth is.
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The Belief in Learning Styles

Parents and Broader Society

The satirical news outlet The Onion published a story on parents of nasal learners
demanding odor-based curricula for their children (The Onion, 2000). While the
article was published in jest, it does capture the zeitgeist of societal beliefs in learn-
ing styles. Parents believe that everyone has a particular learning style and will learn
best if they receive information in that specific modality. In one survey, 93% of
respondents reported believing that individuals learn better when they receive infor-
mation in their preferred learning style and 88% believed that children have learning
styles that are dominated by particular senses (Macdonald et al., 2017). In another
survey, close to 90% of respondents indicated that students should receive course
information in their preferred learning style (Boser, 2017). Despite these and other
erroneous beliefs, 75% of participants rated themselves as above average in their
ability to evaluate instructional practice, likely drawing from personal educational
experiences to create a sense of expertise (Boser, 2017). The website https://www.
learning-styles-online.com/ boasts that over one million people have completed
their particular online learning styles inventory. The myth is so prevalent that
Nancekivell et al. (2020) noted “the learning style myth is thought to be one of the
most pervasive misconceptions about cognition.” In one study examining differ-
ences in learning styles beliefs, researchers only wanted survey respondents who
endorsed learning styles. Out of 393 participants, only six had to be excluded who
did not believe in learning styles and 24 who were not sure about learning styles
(Nancekivell et al., 2020).

Parental beliefs in learning styles influence their children’s beliefs, as well as
interactions with teachers and school administration. For example, a parent who
believes their child has a particular learning style might demand resources for teach-
ers to support that learning style. Reflection on the overwhelming belief in learning
styles among parents and broader society and the resulting influence on the educa-
tion system highlights the importance of eliminating those beliefs.

Students

The widespread belief in learning styles holds true in students as well. Fifty-eight
percent of students believe they have a specific learning style (Morehead et al.,
2016) and 88% of students believe that teaching to a student’s learning style
enhances learning (Dandy & Bendersky, 2014).

Student beliefs influence their individual learning. If students believe they learn
best visually, they might re-read their notes to prepare for a test or use another tech-
nique that does little to improve long-term learning. Similarly, students who believe
they are a kinaesthetic learner might simply perform worse with a visual lesson due
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to lower motivation or, conversely, students who receive instruction in their pre-
ferred learning style might be more motivated and confident, which could indirectly
improve their performance. The improvements in learning would be a placebo
effect, rather than a result of the matched learning styles.

Matching instructional style to a student’s learning style is not always possible.
Consider how different teaching styles fit with different subjects. Riener and
Willingham (2010) highlight how silly it is to ask someone whether they would
prefer to learn something visually or kinaesthetically without providing the context
of what that person is trying to learn. For example, persons learning to drive a car
must, at some point, kinaesthetically interact with the car, even if they prefer learn-
ing visually. A student learning to read sheet music must, at some point visually
engage with the materials. Ultimately, a learning style mindset does not help the
student. As Frank Coffield put it, “We do students a serious disservice by implying
they have only one learning style, rather than a flexible repertoire from which to
choose, depending on the context” (Henry, 2007).

Student beliefs also direct the feedback they give to educators. Riener and
Willingham (2010) reported learning style beliefs surfacing in course evaluations,
with statements such as “I am a visual learner, so the visual examples were good.”
When the Ontario Ministry of Education introduced an online educational platform
for students, some complained it did not fit their learning style (Hristova, 2020). If
students advocate for use of learning style theories in the classroom, teachers and
policy makers might be inclined to cater to those students. With sufficient pressure
from parents and students, education leaders might use resources integrating learn-
ing style theories into the program.

Finally, student beliefs influence instructor evaluations. In one popular college
study skills textbook there is an activity (Activity 1.7, p. 16) where readers are
encouraged to evaluate their instructor’s teaching style in light of their preferred
learning style (Van Blerkom, 2009). In the surrounding text, the reader finds more
detail. If the instructor’s teaching style matches the student’s learning style that
student will feel comfortable and in control. However, if the teaching style and
learning styles do not match, then the student “may feel uncomfortable in class,
have difficulty completing assignments and perform poorly on exams” (Van
Blerkom, 2009 p. 17). Student evaluations of teaching can have large implications
for educators, particularly those at the university level where teaching performance
may influence tenure decisions.

K-12 Teacher Trainees

K-12 pre-service teachers represent a unique group of individuals who are univer-
sity students, interested in education and learning, but who have not yet completed
their formal training in education and learning. Their pedagogical approaches will
likely inform their teaching throughout their career and influence the education of
thousands of students. Unfortunately, many pre-service teachers remain largely
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convinced of the learning styles myth (Diindar & Giindiiz, 2016). In one survey of
undergraduate pre-service teachers, 97% agreed with the statement “individuals
learn better when they receive information in their preferred learning style (e.g.,
auditory, visual, kinaesthetic)” (Kim & Sankey, 2018). Those who agreed with the
statement were also more confident in their answer than those who disagreed with
the statement, indicating strong belief in learning styles (Kim & Sankey, 2018).
There is some evidence that pre-service science teachers are particularly suscep-
tible to both educational and general neuromyths compared to pre-service teachers
from other disciplines. This might be because teachers with a science background
are more interested in neuroscience research and its possible applications to educa-
tion. With limited training in neuroscience, they may inadvertently oversimplify and
implement research without critical review (Diindar & Giindiiz, 2016). Furthermore,
most science students only take a general introductory-level neuroscience course,
unless they choose to specialize in neuroscience. Weisberg et al. (2008) found that
participants in introductory-level cognitive neuroscience courses were still as
“seduced” by superfluous neuroscientific explanations as the general population.

Teachers

K-12 teachers constitute a significant part of the education system as the front-line
decision-makers responsible for day-to-day instruction. Although differing by
country, the typical process in the United States includes completion of a bachelor’s
degree from an accredited teacher preparation program and passing a state-specific
certification test. Despite this extensive training, neuromyth prevalence among
teachers remains high. In one influential study, researchers presented a survey to
242 teachers containing 15 neuromyths and 17 accurate statements about the brain
and learning. The teachers indicated whether each statement was correct, incorrect,
or if they did not know. Overall, teachers agreed with 49% of the neuromyths with
the most common misconception regarding learning styles. 93% of UK teachers and
96% of Netherlands’ teachers incorrectly believed that individuals learn better when
they receive information in their preferred learning style (Dekker et al., 2012). In a
survey regarding auditory and visual learning styles specifically, 85% of subjects
believed that differences in learning preferences was supported by brain research
(Tardif et al., 2015). Even sports coaches agree with learning styles, with a survey
of British and Irish coaches revealing that 62% believed matching information to an
individual’s learning style would increase learning (Bailey et al., 2018).

The belief in learning styles among K-12 teachers persists globally. Independent
surveys on K-12 teachers in the United Kingdom and Netherlands (Dekker et al.,
2012), Greece (Deligiannidi & Howard-Jones, 2015; Papadatou-Pastou et al., 2017),
Latin America (Gleichgerrcht et al., 2015), East China (Pei et al., 2015), Turkey
(Karakus et al., 2015), and Spain (Ferrero et al., 2016) report between 91% and 97%
belief in learning styles.
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Endorsement of neuromyths is consistent among teachers from different disci-
plines, grades, and with different levels of expertise. Kindergarten teachers, for
example, endorse the same neuromyths as high school teachers (Rato et al., 2013).
Furthermore, a teacher’s level of knowledge does not influence recognition and
endorsement of neuromyths (Rato et al., 2013; Dekker et al., 2012). K-12 teachers
with masters or PhD degrees endorse a similar number of neuromyths as their col-
leagues (Blanchette Sarrasin et al., 2019).

In addition to agreeing with learning styles in theory, upwards of 70% of teachers
report applying learning style theories in their classrooms (Simmonds, 2014). In
one survey of teachers and student teachers, 80% reported using or intending to use
learning style preferences in their teaching while 87% believed that a pedagogical
approach based on learning style differences would help learning (Tardif et al.,
2015). In another study, 98% of teachers who agreed with learning styles imple-
mented practices relating to learning styles, but preschool teachers reported using
learning style theories more than primary or secondary teachers (Blanchette Sarrasin
etal., 2019). Teacher beliefs about the brain inform their lesson planning, classroom
practice, and provision for special needs predominantly (Simmonds, 2014).
Sometimes the implementation is more dramatic, such as teachers labeling children
with V, A, or K (Geake, 2008).

Teachers, as front-line decision-makers, are responsible for daily lessons, activi-
ties, and grading. Teachers have finite money and time. If teachers choose to expend
time and energy evaluating students on their learning styles and creating personal-
ized lessons to match each student’s learning style, then they have fewer resources
for interventions based on solid empirical research and ultimately, students will be
disadvantaged.

Researchers

Most higher education faculty agree with and use learning style theories in their
classrooms although they are more likely to just agree with the neuromyth rather
than to actually implement it in their classrooms (Dandy & Bendersky, 2014). The
practice of agreeing but failing to implement seems true of other theories and prac-
tices as well. In one study on instructor use of evidence-based instructional prac-
tices (EBIPs), respondents indicated awareness of a number of EBIPs, interest in
only a subset, and implementation of only a selective few (Lund & Stains, 2015).
Out of 146 instructors at an American university 91% of instructors believed stu-
dents have different learning styles and 77% taught in a way that accommodated
different learning styles (Morehead et al., 2016). In another survey of higher educa-
tion faculty, 33% had given their students a version of a Learning Styles Questionnaire
(Newton & Miah, 2017). In addition to individual beliefs, learning style theories are
also endorsed at the institutional level, with 72% of 39 surveyed universities pro-
moting such theories in faculty development (Meyer & Murrell, 2014).
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Ministries

Countless ministries and regulatory organizations have published documents
endorsing or supporting the learning styles myth. Learning style theories can be
found in National Standards, State Teaching Standards, and State Teaching Exams.

Wininger et al. (2019) provided various examples of Learning Style Theories in
National Standards. The 2016 document from the National Board for Professional
Teaching Standards outlining the Five Core Propositions for teaching contains a
section on altering classroom environments to fit different learning styles (NBPTS,
2016). In the core teaching standards document prepared by the Council of Chief
State School Officers, the authors list differences in preferred learning modalities as
an example of individual learning differences (Council of Chief State School
Officers [CCSSO], 2013).

Many states include learning style theories in their official Teaching Standards.
In the introductory section of the California Standards for the Teaching Profession
is a section on creating classrooms that engage and challenge students with varying
learning styles and other individual differences (Commission on Teacher
Credentialing [CTC], 2009). In Standard 1 of the Ohio Standards for the Teaching
Profession teachers are expected to “understand the processes and strategies stu-
dents use to construct knowledge, and use this understanding to create learning
activities appropriate for students’ ages, abilities, and learning styles.” To qualify as
“distinguished” in this area, a teacher must implement strategies to assess individual
learning styles. To meet Standard 3 teachers should “plan assessments and differen-
tiate assessment choices to match the full range of student needs, abilities, and
learning styles” (Educator Standards Board [ESB], 2005, p. 23).

Knowledge and use of learning style theories also appears in many state teacher
certification exams. These tests, required in most states for teacher candidates to
become certified, attempt to assess candidate knowledge in both teaching skills and
their subject area, and, as it turns out, often assess knowledge on learning styles. In
fact, the official study guides for 29 states and the District of Columbia all reference
learning styles (Furey, 2020). In the New York State Teacher Certification
Examinations preparation guide, for example, the explanation for a question refer-
encing learning styles reads “Awareness of students’ learning preferences can help
the teacher determine how to provide learning opportunities that allow students to
work and learn in their preferred modes and thus enhance learning” (New York
State Teacher Certification Examinations [NYSTCE], 2006, p. 43).

The Praxis Test is one of several American teacher certification exams. In the
official study companion for the Grade 7-12 certification exam is a list of test speci-
fications, or the topics that the student should know for the test. One of the specifica-
tions is that the teacher candidate “identifies a number of variables that affect how
students learn and perform.” The first factor listed is learning style. Further in the
guide teacher candidates are encouraged to give their own examples of the effects of
learning styles and to reflect on how different instructional strategies fit with differ-
ent learning styles (Educational Training Service [ETS], 2018).
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The Kansas Performance Teaching Portfolio requires teacher candidates to dem-
onstrate their use of learning style theories in the classroom (English, 2020). In the
Regulations and Standards for Kansas Educators (2017-2018), a document used
for approving teacher training programs, there are multiple references to learning
styles, and how teacher candidates should be using them in their practice. In one
section, evaluators should ensure the candidate “selects and implements develop-
mentally appropriate instruction that is sensitive to multiple needs, learning styles,
and experience of learners” (p. 80).

Conclusion to Section

Belief in learning styles is rampant. Learning styles theories have infiltrated the
education system, influencing all key players, including students, teachers, admin-
istrators, researchers, and the general public. This widespread belief begs the ques-
tion of how. How does a theory, with no scientific merit, become commonly accepted
knowledge? How are learning styles and other neuromyths propagated?
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Chapter 4
Mechanisms of Propagation and Factors
Contributing to Beliefs in Neuromyths

Henrietta Den Dekker and Joseph A. Kim

Mechanisms of Propagation

Consider newly certified teacher Cheyanne. When Cheyanne was in middle school,
her teacher placed her in a group of visual learners. In high school, Cheyanne’s
teacher had all the students complete an online learning styles inventory. After high
school, Cheyanne completed her teacher training program at a well-respected
American college. In her first-year general education course, she learned that teach-
ers should build inclusive classrooms by accommodating different learning styles.
During her teaching placement, she designed hands-on activities for her kinaes-
thetic students, posters and pictures for her visual students, and various oral lessons
for her auditory students to include in her mandatory final teaching portfolio. After
completing the program, she takes the teaching certification exam and notes several
questions on learning styles. Teacher Cheyanne is fully convinced of the merits of
learning styles. She is excited to help her students find their preferred learning styles.
Cheyanne’s story highlights the complex web of neuromyth transmission.
Cheyanne heard about learning styles from a variety of sources because the learning
styles theory has, in some sense become “common knowledge” (Riener &
Willingham, 2010). The information presented in peer-reviewed literature is dis-
persed to teachers, teacher’s colleges, the media, and regulatory bodies, but often
misinterpreted in the process. Neuromyths are transmitted to teacher trainees and
teachers via teacher’s colleges, state teaching exams, and administration. Finally,
teachers themselves further transmit neuromyths to other teachers and students.
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Transmission Via Peer-Reviewed Journals

Academic journals represent a source of new information. Kirschner (2017)
describes it as such: “We are progenitors and gatekeepers of new knowledge. What
we study and/or publish can and should make an impact on both the scientific world
in which we travel and the world of education which we serve” (p.170). Unfortunately,
peer-reviewed research journals contribute to the spread of neuromyths by publish-
ing articles where learning style theories provide the theoretical foundation or where
the authors make concluding statements that cannot be justified by the research they
completed. Newton (2015) paints a picture of what an academic searching for
“learning styles” might find within peer-reviewed literature. He searched the ERIC
and PubMed research databases for papers between July 23, 2013 and July 23, 2015
that referenced learning styles. Of the 109 papers, 94% began with a positive view
of learning styles and 89% maintained a positive view of learning styles, either
directly or indirectly endorsing their use.

Many of these published studies do not experimentally test the validity of learn-
ing styles (Pashler et al., 2008). An experiment must meet several criteria to be
considered valid evidence for learning styles, including division of groups based on
learning preferences, an identical final test for all participants, and a particular inter-
action effect in the results where instruction that matches a person’s learning styles
is shown to be better than instruction that does not match (Pashler et al., 2008).

Consider one peer-reviewed paper published late 2019. The first line of the abstract
reads, “Individuals learn in different ways using several learning styles, but lecturers
may not always share material and learning experiences that match students’ learning
preferences” (Chetty et al., 2019, p. 610). The last line of the abstract reads, “from
this study we can conclude that teaching styles have significant impacts on students’
learning styles and academic performances.” The experimental design involved iden-
tifying students’ preferred learning style and lecturers’ teaching style and evaluating
how many students failed the final exam. The experiment does not match the criteria
proposed by Pashler et al. (2008). Yet, to any well-intentioned teacher, journalist, or
education marketer, this could be viewed as valid support for learning styles.

In an article in the International Journal of Technology and Design Education,
Emami et al. (2019) reported on a new course they developed for an undergraduate
engineering program. After developing the course, the authors investigated how stu-
dents with different characteristics, including learning styles, performed on differ-
ent types of assessments within the course. They found that “students whose
preferred learning styles align with the assessment themes showed better perfor-
mance in the course” (p. 1). As with many other publications on learning styles, the
research was correlational. While the authors did not intend to provide evidence for
learning styles, the use of learning styles theory as a foundational point in the paper
appears to lend support and contribute to further propagation.

Sometimes the push for learning styles is more subtle. In one peer-reviewed
paper discussing a new activity to use in communication courses, the author
explained how the activity is designed, among other things, “to leverage different
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learning styles” (Riforgiate, 2019). Even though the paper is not specifically founded
on learning styles theory, the message to teachers and other interested parties is that
the learning styles theory is valid and worth mentioning.

Kirschner (2017) sends a message to all researchers. “I feel it necessary—and
even our duty—as researchers and/or journal editors and reviewers not to propagate
such myths. We must guard our credibility as researchers, as (the mouthpiece of)
scientific communities and work to the benefit of those that we serve, namely the
scientific community and the population at large, specifically educators and learners.”

To avoid unfairly denouncing all learning styles research, it is important to make
some key distinctions. Publishing research on learning styles is not a concern in and
of itself. As referred to earlier, Pashler et al. (2008) provide excellent descriptions of
what types of evidence are required to provide support for learning styles. The con-
cern lies with the studies that do not specifically test learning style theories but still
make broad claims in support of learning styles and with the studies that use learn-
ing style theories as the basis of their work, as if it were reliable knowledge. The
evidence for learning styles is entirely insufficient to warrant using learning style
theories as the theoretical framework for a study.

Analysis of recent publications reveals that the research on learning styles tends
to appear in medical education, engineering education, and educational technology
journals (Cuevas, 2015). Many of the authors are not specifically trained in psychol-
ogy or education research but have designed such studies with connections to their
fields. Much of the current research on learning styles originates from Turkey and
Iran and appears more frequently in predatory journals that charge authors a fee to
publish (Cuevas, 2015). A substantial portion of the research on learning styles is
correlational, as evident in the examples above (Cuevas, 2015). Although correla-
tional research has its merits, it does not provide sufficient evidence to justify spend-
ing limited time and resources testing and matching learning styles to instructional
styles. Interestingly, there is almost no research on learning styles in reputable psy-
chology journals or high-level education journals (Cuevas, 2015).

It should be a concern that peer-reviewed journals are propagating beliefs in
learning styles. It is possible that the authors, publishing outside of their area of
expertise, are entirely unaware of the lack of evidence for learning styles.
Nonetheless, by publishing research with faulty foundations they are contributing to
the spread of misinformation when they should be maintaining academic and scien-
tific credibility. If neuromyths continue to propagate among trained scientists and
within peer-reviewed journals the growing popularity among non-scientists should
come as no surprise.

Media and Non-experts

In cases where published research findings are sound, they are often misconstrued
and misinterpreted during dissemination by the media or non-experts. While the
myths typically contain some scientific basis, the conclusion is exaggerated,
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simplified, or applied to human subjects even though the research was completed on
animal subjects (OECD, 2002). Although the distortion could be intentional, it more
commonly stems from a well-intentioned desire and belief that the theory will “rev-
olutionize science and society” (Beyerstein, 1999).

There are countless examples of publications published by non-experts or pub-
lished without peer-review. A 2008 search of the ERIC database for “learning
styles” revealed 1984 journal articles, 919 conference presentations, and 701 books
or book chapters on learning styles (Lilienfeld et al., 2010). Coffield et al. (2004)
compiled a database of work, both published and unpublished, that referenced
learning styles. Much of this work was not published in peer-reviewed journals,
indicating that teachers and instructors have resources available to them that have
not been reviewed by experts in the field.

The misconstrued research is disseminated via news articles, publications, con-
ferences, workshops, and educational materials (Busso & Pollack, 2015; Ferrero
et al., 2016; Goswami, 2006). These resources have a far reach; survey findings
show that teachers seek and obtain information from the media (Rato et al., 2013).
While the media coverage and resource dissemination itself is not harmful, the mis-
information associated with these resources often is harmful. For example, a survey
of educators revealed that 26% heard about learning styles through educational
media (Simmonds, 2014). Without any sources counteracting this misinformation,
these teachers will likely implement harmful teaching practices. The misinforma-
tion then continues to spread to other teachers, students, parents, and broader society.

Imagine a teacher or parent who has recently heard the term “learning styles” and
decides to do a quick web search. He will likely encounter website like teach.com
and open the homepage to read statements like, “the notion of individualized learn-
ing styles has gained widespread recognition in education theory and classroom
management strategy.” He might read a little further and then discover that “many
degree programs, specifically higher level ones like a doctorate of education, inte-
grate different learning styles and educational obstacles directly into program cur-
riculum.” He finds a link to a website (https://www.learning-styles-online.com/)
where he can complete a free learning styles inventory and have his students do it too.

Another teacher, interested in all things education, reads through the Education
Dive blog. She finds an article, published in 2020, discussing how student learning
styles impact the effectiveness of online learning (De La Rosa, 2020). The blog post
references a paper from the University of Illinois Springfield and “a study by three
university authors,” which makes the argument even more compelling.

Further searching for a learning styles workshop reveals a resource for a free
50-min activity for teachers to complete with their students (Janecka, 2021). The goal
of the workshop is to have students realize “their own individual learning preferences
play a large part in their learning experiences” and then to help students identify “their
individual preference for visual, auditory, or kinaesthetic learning.” The resource is
well written and contains easy step-by-step instructions, including discussion ques-
tions and suggested timelines for each step. The author provides positive anecdotes
and “success stories.” For example, one student discovered their preference for kin-
aesthetic learning and memorized literary terms walking from room to room. The
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stories are compelling but entirely contradictory to the scientific process. Nonetheless,
to a teacher with limited time and resources, this is a quick, free, easy-to-use resource,
that, by all accounts, will make a great difference in their students’ lives.

Teachers gravitate towards these materials because they are often free or low
cost, while peer-reviewed research typically hides behind a paywall. Bozarth (2018)
provides an illustration, “Consider, for example, a teacher in spring 2018, con-
fronted with a pile of promotional materials countered only by the lone research
piece by Husmann and O’Loughlin—available for a download fee charged by the
publisher” (p. 20). Furthermore, these news articles and magazines are written in
compelling, easy-to-read language compared to the peer-reviewed literature which
is typically written in more technical language. In addition, educators often lack the
technical training to decipher between fact and fiction (Busso & Pollack, 2015).

Now picture a parent or student, browsing through the news. They stumble across
an article on e-learning in Covid-19 times. The article describes how e-learning
makes it more difficult to address different learning styles (Sandle, 2020). Another
article on e-learning reads, “It is a well-known fact that students have a dominant
learning style” (Pinto, 2020). A search for the phrase “learning styles” in Google
News reveals countless news articles mentioning learning styles, many of which
were published within the past month. Each article references learning styles to
varying degrees, but most portray learning styles positively. Some of the articles
originate from reputable institutions. For example, the University of Buckingham
released an article on June 4, 2019 about a new distant learning platform. The plat-
form improves learning results for everyone, “whether the students are visual, logi-
cal, physical, or verbal learners” (University of Buckingham, 2019).

Parent surveys reveal that parents search for ways to improve their children’s
learning and often find resources online or through the media (Simmonds, 2014).
Unfortunately, many of the resources directed towards parents contain misleading
information about learning styles. The Scholastic Parents site published an article
explaining how parents can understand their child’s learning style. The authors rec-
ommend that parents teach their kinaesthetic child through movement games such
as hopscotch and their musical child with beats and songs (Scholastic Parents,
2021). While the suggestions are creative and entertaining, there is no evidence that
these approaches lead to better learning than other approaches.

Misconstrued research in news articles, publications, conferences, workshops,
and other education materials is typically easy to access, compelling, and often free
or low cost. It is perhaps not surprising that well-intentioned parents and teachers
buy into various myths, despite the lack of valid scientific support.

Commercial Propagation

While some neuromyths are spread unintentionally, there are many instances where
neuromyths are spread for commercial gain. The market for educational resources
is significant, with schoolboards constituting a large portion of the consumer base.
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In the United States alone, the 2017 education market was valued at approximately
USD 1350 billion (Zion Market Research, 2018). Schools and universities spend
millions of dollars each year on resources and testing related to learning styles
(Cuevas, 2015). Outside of education, people are also interested in brain-based
products, spending an estimated $1.9 billion on brain health and training apps in
2018 alone (Lam, 2019). Despite the market opportunity, much of the neuroscien-
tific research completed in recent years cannot be generalized from the lab to the
classroom, due to differences in level of analysis (Coch, 2018). The lack of relevant
research causes education marketers, who lack neuroscientific training, to apply
distantly related neuroscience to their products (Goswami, 2006; Lindell & Kidd,
2011). This results in a huge collection of resources available for purchase that are
based on neuromyths.

Commercialized components include services (e.g., brain-training, learning style
assessments), workshops and conferences, or materials such as books and teaching
guides. In a survey of educators, 38% reported hearing about learning styles through
an external training provider (Simmonds, 2014). In an open-ended discussion thread
between parents about activities that improve learning 23% reported using commer-
cial packages to help their child’s learning (Simmonds, 2014). In one survey of
parents, 27% reported using commercial products to boost academic performance
in their children (Simmonds, 2014).

There are many different types of “brain-based” or “research-based” products
available commercially. For example, the popular Brain Gym program has a website
where educators can purchase books, posters, CDs and DVDs, and teaching aids
(https://www.braingym.com/shop/). A quick Amazon search on Learning Styles
reveals countless books available for purchase. The books have compelling subtitles
such as “making a difference for diverse learners” or “here’s the key to every child’s
learning success.” Educators can also purchase numerous tests and inventories for
their students to complete. Organizations such as the Academy of Learning Career
College advertise that their “course materials and instructions provide an all-
encompassing learning experience using multi-sensory learning styles and prefer-
ences” (https://www.academyoflearning.ab.ca/learning-styles/).

Learning style theories are also popular at conferences (Cuevas, 2015). Often,
conferences include vendors who are selling various educational programs, some of
which are based on neuromyths. Jane Bozarth (2018) published a quote from Clark
Quinn, an outspoken critic of myths within education, that captures the issue with
commercial interest in education. The story goes as follows: “Quinn shared this
feedback from one participant” (who was also a vendor paying to exhibit at the
event) who evaluated his session: “Not cool to debunk some tools that exhibitors
pay a lot of money to sell at [conference name] only to hear from a presenter at the
conference that in his opinion should be debunked. Why would I want to be an
exhibitor at a conference that debunks my products?” (p. 20). The commercial
potential of brain-based educational resources can discourage individuals from
revealing the neuromyths behind the resources.

Workshops on learning styles attract hundreds of educators, who often pay hun-
dreds of dollars to attend (Stahl, 1999). For example, The Institute for Learning
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Styles Research offers a program for individuals to become a “certified multi-modal
paired associates learning test practitioner” all for a cost of $1895 US (https://www.
learningstyles.org/events/index.html). The VDC, a development center for people
working with the vocational and education sector, offered a 3-h virtual workshop in
July 2020 titled “Learning Styles in the VET Classroom” for $110 (VET
Development Centre, 2020). What a bargain!

Unfortunately, the commercialization of education programs seems to correlate
with increased belief in that program, whether accurate or not. Compared to other
neuromyths, teachers are more likely to believe neuromyths related to commercial-
ized educational programs (Dekker et al., 2012). For the typical teacher under time
constraints and without sufficient background knowledge, the easiest route is to
follow the marketing (Cuevas, 2015). Some also argue that the commercial benefits
of evaluation instruments in education are so large that skepticism and critique is
typically unwelcome (Bishka, 2010). Regardless of the specific mechanisms, com-
mercialization plays a strong role in propagating learning styles and other
neuromyths.

Academic Centers and University Libraries

Unfortunately, many neuromyths are also propagated by those people would typi-
cally trust on the subject matter such as university academic centers, libraries, and
study skills websites. In a survey with 77 heads of academic support centers at vary-
ing higher education institutions, 9% listed learning styles as one of the top three
strategies most frequently recommended to students (McCabe, 2018). Although this
relatively low figure might not seem to be too large a concern, the 9% represents
responses to a free-response question and some respondents might not have thought
to mention learning styles. Furthermore, other respondents may have advocated for
learning styles, just not as one of the top three strategies. Consider that some
responses were quite broad, and the top response was “read course material,” which
some may argue is not a learning strategy but a requirement for learning in any
course. Several examples below help illustrate this point. The University of
Massachusetts Dartmouth Centre for Access and Success resource page lists tips for
educators on accommodating different learning styles (UMass Dartmouth Center
for Access and Success, 2021). The University of Illinois Springfield provides an
online tutorial for incorporating learning styles into online learning. NC State
University provides students with a free learning style assessment on their website.
The examples listed above are but a few demonstrations of how the learning styles
myth is propagated to both students and faculty via university academic center
resource sites.

Dr. Paul Penn, author of The Psychology of Effective Studying, tweeted a series
of examples of universities with a gold rating in the Teaching Excellence Framework
who were actively promoting learning styles in their student support resources
(Penn, 2020). The Teaching Excellence Framework is a UK initiative that rates the
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quality of undergraduate teaching and a gold rating indicates outstanding perfor-
mance. For example, the Staffordshire University Library and Learning Services
website contains a page on learning styles. Following an explanation of different
learning styles students are encouraged to discover their own learning style
(Staffordshire University Library and Learning Services, 2020). Students can also
access a “fact sheet” to learn more about learning styles. The University of
Portsmouth website also includes a page on learning preferences. Students can take
a quiz to discover their learning preference by choosing between scenarios, such as
“I can discuss things with my classmates” or “I can do something practical or move
around” (University of Portsmouth, 2021). Aberystwyth University contains a page
on learning styles for their students as well. A student could read about the kinaes-
thetic learners who might learn better “fiddling with a pen, doodling or swinging on
a chair” and then learn more by clicking on the various links provided underneath
(AberSkills Team, 2021). As Dr. Penn points out, the examples listed above are only
publicly available publications and do not include all the misinformation spread in
informal contexts.

In addition to providing learning style resources on their websites, university
student success centers also host in-person learning style workshops for their stu-
dents. In their list of past workshops, Loyola University Chicago provides explana-
tions of various learning style theories, tips for studying with a particular learning
style, and a list of further resources (Loyola Libraries, 2021). Wilfred Laurier
University has a series of slides available from a previous workshop on learning
styles. The workshop provided techniques for students to optimize their learning
styles, among other study tips (Wilfred Laurier University Study Skills &
Supplemental Instruction Centre, 2021).

Teacher’s Colleges

Even teacher’s colleges endorse learning style theories in their coursework. In sur-
veys analyzing teacher beliefs in neuromyths, over half of respondents reported
receiving their brain-based or learning style ideas in their university training
(Lethaby & Harries, 2016; Blanchette Sarrasin et al., 2019). Now, this is subjective
as teachers may not be entirely accurate in their recollections of where they heard a
specific idea. However, in an objective analysis of coursework from 48 teacher prep-
aration programs in the United States, researchers found that 67% of programs
teach student teachers to implement learning styles in their classrooms (Pomerance
et al., 2016).

A search of the Ontario College of Teachers (OCT) Additional Qualification
course guideline sheets revealed that several of the course guides still referred to
learning styles and implementation in the classroom. Advancement Courses, a US
company specializing in professional development, offer hundreds of courses for
teacher recertification and advancement. In the syllabus for a course titled Tech
Tools for the Math Classroom (advertised as a popular course), the description reads



4 Mechanisms of Propagation and Factors Contributing to Beliefs in Neuromyths 29

“you’ll examine important issues such as learning styles” (https://www.advance-
mentcourses.com/courses/tech-tools-for-the-math-classroom/). The Advancement
Courses website also contains a blog post explaining the four types of learners. The
teacher or teacher trainee reading the post will discover that “learning styles are
widely recognized in both classroom management theory and education theory in
general” (Advancement Courses, 2017). Unfortunately, there is no source for the
reader to verify the information. They will read through an explanation of the VARK
model and, find a link to a featured course, Differentiated Instruction. According to
the course description, the course is designed to teach educators that students have
different learning styles, how educators can identify those learning styles, and, by
the end, know how to teach every student with their unique learning style
(https://www.advancementcourses.com/courses/differentiated-instruction/).
Universal Class, an online continuing education portal, accredited by the
International Association for Continuing Education and Training (IACET) offers a
$75.00 7-h course on learning styles (https://www.universalclass.com/i/course/
learning-styles.htm).

Teacher training programs are an important link in the transfer of information.
Cuevas (2015) explains it like this, “what tens of thousands of pre-service teachers
learn in certification program and subsequently take with them into the classroom
can potentially impact the instruction of millions of k-12 students over the decades
they teach.”

Psychology and Education Textbooks

Learning style theories are endorsed within textbooks, including both study skill
textbooks for the average student and psychology and education textbooks for
teacher candidates. Dembo and Howard (2007) list several excerpts from study
skills textbooks encouraging students to discover their learning style and use that
information in their study. As just one example, the textbook titled College Study
Skills: Becoming a Strategic Learner (sixth edition) contains an entire section on
learning styles. The section begins with these words to students, “your learning
style also affects your ability to succeed in college” (Van Blerkom, 2009, p. 9). The
text contains a sample learning style inventory for students to complete and study
techniques for different types of learners. The author lists a brief word of caution
that the surveys included in the book have not been scientifically tested, but then
proceeds with significantly longer section on “why your learning style is important”
(p. 16).

Analysis of commonly used education textbooks also reveals endorsement of
learning style theories. In one peer-reviewed textbook for clinical teachers in health
professionals, the authors recommend allowing students to take a learning styles
inventory, ideally at the beginning of the course, and then acting on those learning
styles throughout the course. While we provide this one example to illustrate our
point, similar sentiments appear in many education textbooks. In an analysis of 20
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introduction to education and educational psychology texts, 80% of the texts
included references to learning styles. Half of the texts referred to learning styles as
a learner preference and half referred to learning styles as a way that an individual
processes new information. Most of the references were positive (Wininger et al.,
2019). A separate analysis of 48 education educational psychology, general meth-
ods, and secondary subject-specific methods courses revealed that 59% endorsed
incorporation of learning styles into instruction (Pomerance et al., 2016). Another
survey of general teacher education textbooks revealed that most texts included sec-
tions on learning styles and were heavily focused on practical applications of learn-
ing style theories (Cuevas, 2015). Most of the texts did not contain references to
peer-reviewed literature (Cuevas, 2015). When reporting on the source of their
belief in learning styles 28 % of teachers report books and textbooks as their source
(Blanchette Sarrasin et al., 2019). Clearly textbooks play a large role in propagating
neuromyths.

Administration to Teachers

Learning styles and other education neuromyths are also transferred from adminis-
trative to lower levels. When asked about learning styles, only 46% of instructional
designers and 35% of administrators correctly labelled the statement as a myth
(Betts et al., 2019). Those beliefs then transfer to the teachers and other individuals
who work with the students. Surveys on faculty development for online teaching
reveals that 72% of institutions used learning style theories in their development of
faculty materials. This transmission is supported by educator reports of hearing of
learning styles through their institution (Simmonds, 2014).

Teachers to Students

Teachers transmit ideas to their students both directly and indirectly. Consider Elise,
who completed learning style inventories in multiple courses. The fact that the
teacher took time to integrate it into the course leaves Elise with the impression that
learning styles are important for learning. In most of the correlational research
appearing in journals, the researchers report giving the VARK questionnaires to
their students. For example, the instructor in one undergraduate engineering design
course had all the students complete MBTI and VARK questionnaires at the begin-
ning of the term since 2011 (Emami et al., 2019). Even without endorsing some-
thing directly, implementing it in the lesson communicates to the students that the
idea has merit. This is also true when teachers, even without administrating a ques-
tionnaire, uses learning style practices in their classroom. This appears to be a prev-
alent practice. Reports of teachers show that 65% of teachers regularly use learning
style practices and 33% of teachers sometimes using learning style practices
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(Blanchette Sarrasin et al., 2019). Considering that very few students from a typical
high school class will continue on to become education researchers, those neuro-
myths will likely remain with those students for life.

In one survey of undergraduate pre-service teachers, 48% reported that their
belief in learning styles came from their school teachers (Kim & Sankey, 2018). In
a written component of the survey, respondents reported incidences where their
teachers assigned learning style quizzes and introduced study techniques for differ-
ent learning styles (Kim & Sankey, 2018).

Conclusion

The web of transmission is complex, with misinformation being propagated back
and forth between countless individuals, organizations, and institutions. The rapid
and pervasive transmission highlights the eagerness of individuals to transmit infor-
mation without adequate knowledge of scientific fact, a trend that has become abun-
dantly clear during the Covid-19 pandemic. Neuromyths are prevalent and the web
of transmission is complex. The remaining question is why individuals so readily
believe neuromyths despite extensive rebuttal from the scientific community.

Factors Contributing to Beliefs in Neuromyths

Enthusiasm for Neuroscience Combined with Lack
of Neuroscientific Knowledge

The decade from 1990-1999 has been termed “The Decade of the Brain” because
of the great enthusiasm for neuroscience research. In conjunction with the broader
enthusiasm for neuroscience is a more specific excitement towards the applications
of neuroscience in education, termed “neuroeducation” (Ansari et al., 2012). This
enthusiasm becomes evident when we consider the various initiatives, including
programs and journals, dedicated to the field of Mind, Brain, and Education (Ansari
etal., 2012).

The enthusiasm towards neuroeducation also holds true among educators. In a
survey of 929 instructors, instructional designers, and administrators, 89% reported
finding knowledge on the brain and learning interesting. The respondents also found
that scientific knowledge valuable for teaching, course development, and profes-
sional development (Betts et al., 2019). Many teachers report reading popular sci-
ence magazines or reading neuroscience research with goals of implementing that
research in their classrooms.

While enthusiasm for neuroscience in education is positive in and of itself, most
teachers lack sufficient neuroscientific knowledge to interpret and understand the
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research. Most teacher training programs do not include neuroscience and the grad-
uating teachers therefore cannot critically evaluate educational programs that claim
to have a neuroscientific basis (Howard-Jones, 2014). Some researchers recom-
mend training educators in neuroscience and research methods to overcome this
issue (Devonshire & Dommett, 2010).

Inaccessible Peer-Reviewed Research

Connected with teacher’s lack of neuroscientific knowledge is an inaccessibility to
peer-reviewed literature. Those with access to peer-reviewed literature endorse
fewer neuromyths than those without access (Macdonald et al., 2017). In one sur-
vey, respondents who read journals related to neuroscience, Mind, Brain, and
Education (MBE) science, and psychology had a greater awareness of neuromyths
and general information about the brain than those who did not read journals related
to neuroscience, MBE science, and psychology (Betts et al., 2019). The inaccessi-
bility to peer-reviewed literature often “protects the myth from scrutiny” (Howard-
Jones, 2014) because educators and other non-specialists cannot critique the
information being presented to them (Howard-Jones, 2014).

Barriers Between Researchers and Practitioners

Various barriers between researchers and educators also contribute to the formation
and propagation of neuromyths. While neuroscientists have in-depth knowledge of
the brain, they often lack knowledge of educational research methods or current
pedagogical approaches in schools. Conversely, educational researchers lack knowl-
edge of the brain and neuroscience research practices. This lack of understanding
causes miscommunications which can lead to widespread neuromyths such as
learning styles (Ansari et al., 2012).

Devonshire and Dommett (2010) discussed various barriers to neuroeducation.
One issue is that education and neuroscience research is very different in theories,
goals, and methodologies. Much of the neuroscience research to date has very little
practical applications for education. To create and evaluate applications of neurosci-
ence to education, there needs to be a middle field, a collaboration between research-
ers and educators where both approaches are considered.

Another barrier is the use of different terminology between researchers and edu-
cators. These vocabulary differences make direct communication difficult
(Devonshire & Dommett, 2010) and can lead to errors in translation of ideas
(Howard-Jones, 2014). In addition, many of the same words have different connota-
tions or definitions in the different fields (Howard-Jones, 2014). This problem wors-
ens if teacher trainees receive none or very little neuroscience training in their
programs.
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Cognitive and Emotional Biases

In addition to lack of knowledge and practical barriers, the human brain is subject
to cognitive biases that can serve to distort the truth. There are several cognitive
biases that contribute to the formation and propagation of neuromyths.

Confirmation Bias

One factor contributing to the prevalence of neuromyths is the confirmation bias.
The confirmation bias refers to a tendency to seek out information that supports a
prior theory or belief. Imagine a teacher who designs their lessons to match different
learning styles. They will likely only pay attention to success for the matched learn-
ing styles. The examples of the few students who did improve are far more salient
than the majority of students who showed no improvement. Self-fulfilling prophecy
might also play a role, where teacher expectations influence student performance.
Pasquinelli (2012) describes this as selective perception and memory. This bias
likely accounts for a large percentage of the 62% of teachers who said they found
evidence for learning styles in their practice (Blanchette Sarrasin et al., 2019).

Bias Towards Scientific Explanations

It turns out humans are particularly prone to neuroscience myths. References to
neuroscientific content increases belief in a product, even if the neuroscience is logi-
cally irrelevant (Weisberg et al., 2008). In a study involving a hypothetical educa-
tion program, participants who viewed an advertisement with a brain image rated
the program more positively than participants who viewed the advertisement with-
out a brain image (Lindell & Kidd, 2013). Unfortunately, many current “brain-
based” educational programs have little or no empirical support (Tardif et al., 2015).
Whether this bias is towards neuroscientific content specifically or towards scien-
tific content more generally remains in debate (Busso & Pollack, 2015), but either
way, this bias contributes to the spread of education-related neuromyths.

Furthermore, educators are often positive towards brain-based products (Ritchie
et al., 2012). Education marketers certainly take advantage of this bias towards sci-
entific products. Take, for example, this excerpt from https://www.learning-styles-
online.com/. “Research shows us that each learning style uses different parts of the
brain. By involving more of the brain during learning, we remember more of what
we learn. Researchers using brain-imaging technologies have been able to find out
the key areas of the brain responsible for each learning style.” Note the references
to “research,” “brain,” and “brain-imaging technologies.” There are no sources for
the reader to link to and verify the information, but it sounds “science-y.”
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Egalitarianism

Learning style theories appeal to people because of the underlying assumption that
all children can succeed, if only taught in their preferred learning style (Pashler
et al., 2008; Bozarth, 2018). Pashler et al. (2008) refer to the concern parents have
about their children being taught as unique individuals. There is some speculation
the appeal of learning styles may correlate with the influential self-esteem move-
ment that began in the 1970s (Twenge, 2006; Pashler et al., 2008).

If learners perform badly, they can transfer responsibility to either the teacher
who did not teach in the student’s preferred learning style or to the test itself, which
was not presented in the student’s preferred modality (Pashler et al., 2008). Again,
the satirical story published in The Onion captures the sentiment in an exaggerated
and humorous manner. The story included a mock interview with a parent of a nasal
learner who was struggling in school. “My child is not stupid,” Weber said. “There
simply was no way for him to thrive in a school that only caters to traditional stu-
dents who absorb educational concepts by hearing, reading, seeing, discussing,
drawing, building, or acting out” (The Onion, 2000). Another parent in the article
realized his daughter’s failures were caused by mismatched learning styles, “Now I
realize that all those Ds and Fs did not represent any failure on my daughter’s part,
but rather her school’s failure to provide an appropriate nasal-based curriculum”
(The Onion, 2000). In one article on a parent blog site, the author provides an exam-
ple of a student who was described as a “slow learner” and “lazy” for years. After
recording his multiplication facts into a song and memorizing the song he now
knows every multiplication fact without error (Chuni, 2021). Learning styles pro-
vide a way for individuals to feel good about themselves and it only makes sense to
believe in and transmit information about something that provides a good feeling.

Categorization

Finally, learning style inventories categorize learners into different types.
Discovering and identifying with one’s type provides “eternal and deep appeal”
(Pashler et al., 2008). This appeal holds because categories help “order the social
environment and offer quick ways of understanding each other” (Chick, 2016).

Conclusion

The belief in learning styles and other neuromyths begins to make more sense when
considering some of the factors contributing to beliefs in neuromyths. More impor-
tantly, understanding why neuromyths are so appealing can provide ammunition for
battle. For example, knowing that research paywalls contribute to the spread of
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neuromyths might provide an incentive to remove some of those paywalls.
Understanding the barriers between researchers and educators can spark the build-
ing of a bridge. Together the education community can make room for evidence-
based practice in classrooms across the globe.
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Chapter 5

Myth Busted or Zombie Concept?

A Systematic Review of Articles
Referencing “Learning Styles’ from 2009
to 2019

Amanda A. Olsen, John Elwood Romig, Ambra L. Green, Candace Joswick,
and Vandana Nandakumar

Coffield et al. (2004) identified 71 distinct models of learning styles. These learning
style models represent an educational concept that proliferated the research litera-
ture, guided kindergarten to high school classroom instruction, permeated teacher
training and professional development, and was stalwart in educational textbooks
and assessments. Although the underlying perspectives of these 71 models vary, the
message is the same: “individuals differ in regard to what mode of instruction or
study is most effective for them” (Pashler et al., 2009, p. 105). If the notion of learn-
ing styles is legitimate, then individuals can and should identify their best modes of
learning so responsive instruction can match their most effective mode of learning.

According to Landrum and McDuffie (2010), the notion that people have unique
learning needs has tremendous intuitive appeal. Matching learners’ styles with
instructional modality was touted to result in increased teaching and learning effec-
tiveness, which helped learning styles quickly pervade the field of K-12 education
(see Dunn & Griggs, 1998). However, Pashler et al. (2009) cast doubt on the validity
and efficacy of the learning styles theory. Nonetheless, the promotion of learning
styles in research literature, classroom practices, teacher training, and commercial
products still exists. Since 2009, other reviews have found no evidence to support
the idea that matching instruction to students’ learning styles improved learning
(Aslaksen & Loras, 2018; Cuevas, 2015), and no empirical studies have satisfacto-
rily refuted the conclusions of Pashler and colleagues. In this respect, learning styles
can be considered a busted myth. However, references to learning styles theory
continue to appear in journal articles, textbooks, and other publications, making
learning styles a zombie idea in education (Goodwin, 2021)—a dead idea continu-
ally brought back to life with each publication. Given the lack of evidence for
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learning styles theory, the number of articles referencing learning styles theory is
concerning. Therefore, our goal in the present chapter was to examine the dissemi-
nation of articles referencing learning styles in peer-reviewed educational research
beginning in 2009.

The Structure and Purpose of Dissemination in the Field
of Education

Dissemination, the process of distributing or broadcasting to wider audiences, is an
essential process for sharing educational theory, research, and practice. Dissemination
is part of a complex, iterative process of knowledge creation and can be generally
thought of as a means of knowledge transfer. That is, as new knowledge is devel-
oped, it is transferred to others through the dissemination process. In many schol-
arly fields, including K-12 teaching and learning, journal publications are the
primary dissemination method. For instance, through journal article publications,
K-12 education discoveries are communicated to specific audiences, like other
researchers and policymakers. These discoveries are then translated into practitioner-
friendly formats (e.g., textbooks, professional development workshops, etc.). In the
following paragraphs, we briefly describe the journal publication process and the
role this process plays in screening articles for theories that lack evidence.

First, the onus for publication preparation (e.g., the research and the writing of
the manuscript) is on authors. Many journals explicitly state research and publica-
tion ethics in addition to the standards they expect authors who submit manuscripts
to follow. For instance, the American Educational Research Association (2006), a
premier education research organization, states in their Standards for Reporting on
Empirical Social Science Research in AERA Publications:

Reporting should include a review of the relevant scholarship that bears directly on the topic
of the report. It should include a clear statement of the criteria used to identify and select
the relevant scholarship in which the study is grounded. A review should make clear how
the study contributes to, challenges, and/or extends theory, practice, methodology, research
results, knowledge (p. 34).

Authors carefully select journals to submit their work for consideration. Factors for
selection include the journal’s country of origin (e.g., USA), their education sub-
field (or specific discipline or content, e.g., early childhood education), intended
distribution (e.g., domestic, published and distributed in the USA), metrics (like
Scimago Journal & Country Rank), and others. These factors can help determine the
fit of authors’ work to a relevant journal. For instance, Scimago Journal & Country
Rank (SJR) scores are a particular metric that indicates the average number of
weighted citations per document published and can indicate the relative impact of
articles in the journal. The AERA publication, American Educational Research
Journal, had an SJR score of 3.223 in 2019, ranking among the most prestigious
education-focused journals (ranked tenth). After author submission to a selected
journal, the journal editor or editorial board can accept the manuscript for review.
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Review processes vary, but generally, journal editors solicit and select highly
qualified reviewers in the field(s) of the manuscript to provide detailed reviews of
the work. These reviewers provide feedback to the authors and editors on the merit
of the work. Although journals vary by country of origin, education subfield,
intended distribution, prestige and impact metrics, and other characteristics, peer
and editorial review serve the same function—ceferis paribus, the review provides
an additional check on the ethics and standards of the knowledge contribution pre-
publication. Iterations of reviews, feedback to the authors, and re-submissions of
revised manuscripts are common before final acceptance for publication. This
review process is intended to result in published articles that have gone through a
rigorous review process to meet the ethics and standards presented by the publish-
ing journal.

Dissemination is intended to and typically creates increased awareness of new
knowledge generation. Thus, it can be used to maximize the impact of shared ideas
and findings and bridge the “research to practice” gap, that is, the disconnect
between research-based practices and their implementation in K-12 environments.
Indeed, much of US-based educational research is intended to improve teaching,
learning, and knowledge sharing to promote positive reform. For example, U.S.-
based assessment, instruction, and cognitive research have impacted learning stan-
dards, increased the training of and knowledge expected for teachers, provided
rationale for better services for exceptional student education, and even charted
waters for expanding free pre-kindergarten programs for young children across the
country.

Theory Talk Continuum and Theory Support
Continuum Scale

In addition to understanding the journals that are publishing learning styles articles,
it is also important to understand what message is being disseminated. Articles that
reference learning styles could use the theory in myriad ways. One method to dis-
cern differences between levels of theory use is the Theory Talk Continuum devel-
oped by Kumasi et al. (2013). Within this framework, there are three categories:
minimal theory talk, moderate theory talk, and major theory talk. Minimal theory
talk includes theory dropping (i.e., discussion of the theory after the literature
review) and theory positioning (i.e., introducing a theory at the beginning or end of
a paper). Moderate theory talk includes theory diversification (i.e., multiple theories
are introduced, but relevance is unclear) and theory conversation (i.e., the theory is
discussed in a scholarly way), and major theory talk includes theory application
(i.e., theory informs the research design and data analysis), theory generation (i.e.,
creating a new theory based on an old theory), and theory testing (i.e., validating an
existing theory; Kumasi et al., 2013).
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Further, in addition to understanding the role of learning styles in an article (i.e.,
level of theory talk), it is also important to understand to what extent the article sup-
ports learning styles theory. Therefore, a Theory Support Continuum Scale was
developed by the researchers for this review to gauge whether learning styles were
being questioned (i.e., the article acknowledges the ongoing debate about learning
styles and/or is looking to test the learning styles theory to determine whether it is
effective or not), opposed (i.e., the article clearly states that learning styles is a
framework that should not be used), or promoted (i.e., the article uses the learning
styles framework without negative commentary and/or uses language that supports
learning styles).

Study Purpose

Although there is broad evidence questioning the practice of implementing learning
styles in K-12 classrooms, researchers continue to apply learning styles and dis-
seminate studies referencing this theory. The primary goal of this exploratory study
was to document learning styles scholarly articles using Pashler et al.’s (2009) criti-
cal review of learning styles as a starting point. The secondary goals were to extend
the literature base by (1) discovering how learning styles are being used in articles
through applying an adapted version of Kusmasi et al.’s (2013) Theory Talk
Continuum, (2) determining whether articles referencing learning styles were ques-
tioning, opposing, or promoting the theory (i.e., Theory Support Continuum Scale),
and (3) examining the specific characteristics of the journals publishing articles
referencing learning styles. One may hypothesize that after Pashler et al.’s (2009)
publication, and perhaps after articles in queue for publication were released, the
prevalence of learning styles-related literature would wane, moderate to major the-
ory talk of learning styles might ensue or learning styles would fall on the “opposed”
Theory Support Continuum Scale. The current study addresses the following
research questions:

1. How many peer-reviewed, K-12 education-based empirical research articles ref-
erencing “learning styles” in the title, abstract, or keywords have been published
beginning in 20097

2. How are learning styles being referenced throughout academic papers using an
adapted version of the Theory Talk Continuum developed by Kumasi etal. (2013)?

3. Are articles referencing learning styles questioning, opposing, or promoting
the theory?

4. What are the characteristics, specifically country of origin, education subfield,
intended distribution, and Scimago Journal Rank, of the disparate journals in
which learning styles-related articles have been published beginning in 2009?
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Methods

Four general phases were used for this systematic review. Phase 1 was the collec-
tion, review, and final selection of published journal articles. In Phase 2, journals
and characteristics of the publishing journals of the selected articles were deter-
mined. During Phase 3, all data were extracted from the review software, and an
audit for agreement or interrater reliability was performed. Phase 4 included
descriptive analyses of the included articles.

Phase 1: Article Collection, Review, and Final Selection
Inclusion Criteria

To be selected for this review, studies must (1) have been published in a peer-
reviewed journal, (2) explicitly use the term “learning style(s)” in the article title,
abstract, or keywords, (3) used “learning style(s)” in empirical work, and (4) took
place within a K-12 education setting. In addition, studies must have been published
from 2009 to 2019. Studies that were not written in English, solely reviewed the
literature (e.g., meta-analyses, systematic reviews, and literature reviews), were not
peer-reviewed (e.g., commentaries, white papers, and dissertations), or were
designed to exclusively validate a measure or instrument were not included.

Databases and Search Terms

The databases that were selected for this study included PsychINFO, ERIC,
Academic Search Premier, and SCOPUS. ERIC was selected since it is the largest
education database in the world, PsychINFO was selected to capture interdisciplin-
ary research in education and the social sciences, and Academic Search Premier and
SCOPUS were used to identify education research published in non-education spe-
cific databases. The search terms selected for this review were “learning style*”
AND “student,” as well as “learning style*” AND “teacher.” These search terms
were selected to provide the most comprehensive and robust selection of articles
published on learning styles in education. The search was completed in
September 2019.

Article Review
Journal articles were uploaded into Covidence, a software used for article screen-

ing, data abstraction, and quality assessment. Duplicates were removed at this time.
The remaining articles were then reviewed for adherence to the inclusion criteria.
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Specifically, an abstract review, followed by a full-text review, was conducted by
two independent reviewers (Authors 1 and 2), and conflicts were resolved by a third
independent reviewer (Author 3). The final selection of articles for this review was
then established.

Phase 2: Journal and Article Characteristic Determination,
Data Extraction

Journals, and Article Characteristics

From the articles selected in Phase 1, the specific publishing journals were recorded.
Recall, article characteristics included the Theory Support Continuum Scale and the
adapted Theory Talk Continuum Level (Kumasi et al., 2013), and journal character-
istics included country of origin, education subfield or specific discipline or content,
intended distribution, and Scimago Journal Rank (SJR score). In Phase 2, we deter-
mined these characteristics, as outlined below, for each article and journal from
Phase 1.

Theory Talk Continuum

An adapted version of the Theory Talk Continuum was used to determine whether
articles used minimal or major theory talk. This adaption was made to better suit the
objectives of this review. For example, we removed the moderate theory category
that included theory diversification (i.e., multiple theories are introduced, but rele-
vance is unclear) and theory conversation (i.e., the theory is discussed in a scholarly
way), as we were only focused on one theory, learning styles, and all included papers
were journal articles, suggesting scholarly language would be used. After this adap-
tation, the minimal theory talk category was divided into theory dropping (i.e.,
learning styles is discussed/mentioned in the introduction or methods section and
not revisited later) and theory relating (i.e., learning styles is referred to in the dis-
cussion to make meaning of the original research results, but the learning styles did
not inform the study design or analysis). The major theory talk was also divided into
two categories, theory application (i.e., employs learning styles throughout, typi-
cally to inform the research design and data analysis) and theory generation (i.e.,
building, revising, or expanding on the learning styles theory to create a new theory).

Theory Support Continuum Scale

This scale has three levels. The first level is questioning, where the article acknowl-
edges the ongoing debate about learning styles and/or is looking to test the learning
styles theory to determine whether it is effective or not. The second level is opposing,
meaning the article clearly states that learning styles is a framework that should not be
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used, and the final level is promoting, where the article uses the learning styles frame-
work without negative commentary and/or uses language that supports learning styles.

Country of Origin

Journals were categorized by country of origin, determined through a review of the
publisher’s website of each journal, done in 2020.

Education Subfield

The journals were organized into nine categories: early childhood; exceptional chil-
dren; general; general education; language learning and literacy; leadership and
policy; social science; science, technology, engineering, and mathematics (STEM)
and STEM education; and teaching and teacher education. Specifically, early child-
hood was defined as any journal specifically focused on children/early childhood or
Pre-K through sixth grade (e.g., Early Child Development and Care). Journals
including behavioral disorders or gifted/talented and were categorized as excep-
tional children (e.g., Learning and Individual Differences). General journals
included those that published on any topic or any topic on a specific theme such as
creativity or diversity (e.g., Sage Open). This category also included journals that
published on two topic areas (e.g., social science and education), excluding multiple
STEM subfields. Journals with a language learning and literacy focus included top-
ics such as teaching a second language (e.g., Journal of Language, Identity, and
Education). Leadership and policy journals emphasized educational leadership and
policy (e.g., KEDI Journal of Educational Policy), and social science journals
included areas such as psychology, political science, economics, etc. (e.g., Journal
of Environmental Science). STEM or STEM education journals emphasized any or
multiple aspects of science, technology, engineering, or mathematics (e.g.,
Educational Technology Research and Development), and finally, teacher education
journals focused on the training of future educators (e.g., Teaching and Teacher
Education).

These categories were established by Authors 1 and 4. Categories were first
determined from those that journals used for classification themselves, found on the
publisher’s website. Operational descriptions of each (above) were written, and all
other journals were explored (e.g., publisher descriptions) to determine categoriza-
tion. All journals were found to fit in a single category.

Intended Distribution

Journals were categorized into “international” or “domestic” intended distribution.
Journals that identified themselves as international, either in title or description,
were categorized as such (e.g., International Journal of Leadership in Education)
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regardless of country of origin. Journals published outside of the USA were also
categorized as having an “international” intended audience. Domestic journals were
those that originate from and were intended for U.S. readership (e.g., Educational
Technology Research and Development). Intended distribution was determined
through a review of the publisher’s website of each journal, completed in 2020. All
journals intended distribution could be determined.

SJR Score

Journal impact was also determined using the SJR score metric, found for most
journals from the Scimago Journal & Country Rank website (https://www.scima-
gojr.com/). Note, each SJR score from the website was calculated for the year 2019.
When not available from the Scimago Journal & Country Rank website, SIR scores
were determined from the publisher’s website, if available. Compared to other pres-
tige and impact metrics, like cite scores, SJR scores were available for a larger
majority of journals of interest and thus were chosen as the impact metric for
this review.

Phase 3: Data Extraction and Audit
Data Extraction

After identifying articles to be included in this study (Phase 1) and the journal char-
acteristics (Phase 2), Author 1 extracted these data from Covidence.

Audit

Agreement or interrater reliability between the researchers on the extracted data was
confirmed through an audit. For the audit, 10% of the articles were randomly
selected and reviewed by Author 4, with more than 95% agreement across the vari-
ables of interest. The data set (articles, journals, and journal characteristics) was
then finalized.

Phase 4: Descriptive Analysis

Using the final data set produced in Phase 3, descriptive statistics were represented
in data displays (see Miles et al., 2014) and described. The results are presented as
frequency (percent) for categorical data and mean (standard deviation (SD) for
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13,064 studies imported for
screening

5,344 duplicates removed
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7,720 studies screened
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1,479 full-text studies assessed
for eligibility

\ 4

1,211 studies excluded

\ 4

268 studies included

Fig. 5.1 PRISMA diagram

continuous data. Additionally, the journal country of origin is represented using
Tableau software and a world map.

Results

As seen in Fig. 5.1 (PRISMA Diagram), in Phase 1, 13,064 articles were imported
for screening, and 7,720 abstracts were reviewed after removing duplicates, leaving
1,479 articles for the full-text screening. Of these, 268 articles met the inclusion
criteria.

Articles by Year

As seen in Fig. 5.2, since 2009 and Pashler et al.’s publication (December 2009),
articles using learning styles have generally increased year-over-year. In 2009
(N=19),in2010 (N=19),1in 2011 (N =22),in 2012 (N = 22), in 2013 (N = 32), in
2014 (N = 26), in 2015 (N = 24), in 2016 (N = 29), in 2017 (N = 31), in 2018
(N =25), and in 2019 through October (N = 19). Notably, between the years of 2009
(N =19) and the last full year of data in our review, 2018, (N = 25), there was
31.58% increase. When comparing 2009, as a “baseline,” against the average num-
ber of articles published between the years of 2010 and 2018 (M = 25.56) there was
a 34.53% increase.
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Note: Article totals may not be representative of the entire year in 2019, since data was pulled in September 2019.
Fig. 5.2 Number of learning styles articles by year

Note: Article totals may not be representative of the entire year in 2019, since data was pulled
in September 2019

Article Characteristics

Theory Talk Continuum

There were 15 (5.60%) articles that engaged in theory dropping, 22 (8.32%) that
engaged in theory relating, and 231 (86.19%) articles that engaged in theory appli-
cation, with no articles providing theory generation. Therefore, 37 (13.81%) articles
used minimal theory talk, and 231 (86.19%) articles used major theory talk (see
Table 5.1).

Theory Support Continuum Scale

There were 10 (3.72%) articles that questioned learning styles, 0 (0%) articles that
opposed learning styles, and 258 (96.27%) articles that promoted learning styles
(see Table 5.2).

Journal Characteristics

The 268 articles included in our review were published in 170 unique journals (see
Table 5.3).
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Table 5.1 Theory talk continuum (N = 268)

Continuum
level Category | Description Articles N (%)
Minimal Theory A theory is discussed/mentioned (with or without 15 (5.60%)

dropping | citation) in the introduction or methods section and
not revisited later

Theory Theory is referred to in the discussion (with or 22 (8.21%)
relating without citation) to make meaning of the original
research results, but the theory did not inform study
design or analysis

Major Theory Employs theory throughout, typically to inform the | 231 (86.19%)
application | research design and data analysis.

Theory Building, revising, or expanding on the learning 0 (0.00%)
generation | styles theory to create a new theory

Adapted from Kumasi et al. (2013)

Table 5.2 Theory support continuum scale (N = 268)

Continuum Articles N
level Description (%)

Questioning | Acknowledges the ongoing debate about learning styles and/or is | 10 (3.73%)
looking to test the learning styles theory to determine whether it
is effective or not

Opposing Clearly states that learning styles is a framework that should not | 0 (0.00%)
be used

Promoting Uses the learning styles framework without negative commentary | 258 (96.27%)
and/or uses language that clearly supports learning styles

Country of Origin

Over half of the articles were published in journals based in the United Kingdom
(n="72;26.87%) or the USA (n =59; 20.15%). The next most common country of
origin was Turkey (n = 25; 9.33%). In total, articles about learning styles were pub-
lished in 30 unique countries. Note that 10 (5.88%) of 170 journals, accounting for
14 (5.22%) of 268 articles, did not identify a country of origin. These data are dis-
played in Fig. 5.3, a world map, where light gray represents a low number of articles
published about learning styles, and dark gray represents a high number of articles
published about learning styles.

Education Subfield

When classifying the 268 articles in this review by the nine journal categories, 107
(39.93%) were published in science, technology, engineering, and mathematics, 86
(32.09) in general education journals, 23 (8.58%) in language learning and literacy
journals, 23 (8.58%) in social science journals, and STEM education journals, 11
(4.10%) in exceptional children journals, 10 (3.73%) in general journals, 3 (1.12%)
were published in early childhood journals, 3 (1.12%) in leadership and policy jour-
nals, and 2 (0.75%) in teaching and teacher education journals.
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Note: This map projection was automatically generated using the Tableau software and was not chosen by the authors.

Fig. 5.3 Map of countries that have published learning styles articles
Note: This map projection was automatically generated using the Tableau software and was
not chosen by the authors.

With regard to the categorization of journals, 58 (34.12%) were categorized as
STEM or STEM education journals, 52 (30.59%) were general education journals,
19 (11.18%) journals were about language learning and literacy, 17 (10.00%) jour-
nals were social science-themed, 9 (5.29%) journals were identified as general, 7
(4.12%) were categorized as exceptional children journals, 3 (1.76%) journals were
categorized as early childhood journals, 3 (1.76%) journals emphasized leadership
and policy, and 2 (1.18%) journals were on teaching and teacher education. These
data are explicated in Table 5.3.

Intended Distribution

As seen in Table 5.3, for STEM and STEM education, 46 (79.31%) were interna-
tional, and 12 (20.69%) were domestic; for general education journals, 41 (78.85%)
were international and 11 (21.15%) were domestic; for language learning and lit-
eracy journals, 16 (84.21%) were international and 3 (15.79%) were domestic; for
social science, 14 (82.35%) were international and 3 (17.65%) were domestic; for
general themed journals, 8 (88.89%) were international and 1 (11.11%) was domes-
tic; for exceptional children journals, 5 (71.43%) were classified as international
and 2 (28.57%) were domestic; for the early childhood journals all 3 (100%) were
international; for leadership and policy all 3 (100%) were international; with 1
(50.00%) international and 1 (50.00%) domestic for teacher education journals.
Overall, 137 (80.59%) journals were classified as international, and 33 (19.41%)
journals were classified as domestic.
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SJR Score

Journal impact or influence was measured using SJR score by the nine journal cat-
egories, specifically STEM and STEM education (M = 0.60, SD = 0.61), general
education (M = 0.35, SD = 0.38), language learning and literacy (M = 0.35,
SD = 0.38), social science (M = 0.35, SD = 0.59), general (M = 0.23, SD = 0.33),
exceptional children (M = 0.55, SD = 0.49), early childhood (M = 0.38, SD = 0.40),
leadership and policy (M = 0.30, SD = 0.39), and teaching and teacher education
(M =0.90,SD =1.27). The overall SJR average for all journals was 0.45 (SD =0.54).
The highest SJR score for all journals was 3.05 and the lowest was 0. Note that 33
(19.41%) of the 170 journals were missing SJR scores and were therefore coded as
a 0. SJR score by the nine journal categories are also displayed in Table 5.3.

Discussion

A systematic review of peer-reviewed, K-12 education-based empirical research
articles referencing “learning styles” in the title, abstract, or keywords, published
beginning in 2009, was conducted. The year 2009 was chosen because it marks a
benchmark year for data comparison and was the year of publication of Pashler
etal.’s (2009) critical review of learning styles. Two hundred and sixty-eight articles
were found, published between January 2009 and September 2019, that met the
study’s inclusion criteria. These articles were published in 170 disparate journals.
We hypothesized that the quantity of these types of publications may wane over
time after the appearance of Pashler et al.’s (2009) publication, but this hypothesis
was rejected. In fact, although just 19 articles were published in 2009, the trend in
recent years has been higher (29 in 2016, 31 in 2017, and 25 in 2018). Despite a
long history and continued appearance in the literature, there remain conflicting
reviews of the validity, reliability, and implementation of learning styles (Landrum
& McDuffie, 2010; Pashler et al., 2009).

This review adds to the learning styles literature base by providing an overview
of where recent learning styles articles are being disseminated, as well as the pub-
lishing journal characteristics, and article characteristics (Newton & Salvi, 2020).
Recall, article characteristics included the Theory Talk Continuum (Kumasi et al.,
2013) and the Theory Support Continuum Scale, and journal characteristics included
country of origin, education subfield, intended distribution, and Scimago Journal
Rank. Note, Pashler et al.’s (2009) article appeared in Psychological Science in the
Public Interest, a journal we would categorize as originating from the USA, social
science-themed, intended for an international audience, and an SJR score (2019) of
6.73 (note, the social science category SJR score average was 0.35). This particular
article was excluded from the systematic review because it did not meet the empiri-
cal study criteria for inclusion.

In general, findings from the study yielded variability in the publication of
research related to learning styles across the country of origin, education subfield,
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intended distribution, and Scimago Journal Rank, and several articles published.
Most articles were published in general education and STEM and STEM education
journals, specifically in international journals. However, although general education
and STEM and STEM education saw research published in the greatest number of
journals, the teaching and teacher education and leadership and policy categories
had journals with the highest average SJR scores (0.80 and 0.88, respectively), pos-
sibly suggesting higher impact or even greater dissemination. In terms of article
characteristics, most articles employed major theory talk through theory application
and were promoting the learning styles theory. The wide dissemination of these
articles is cause for concern given that most articles promote the theory with little
evidence to support it.

Implications for Research

It is troubling that most studies included in this review were using the learning
styles theory to justify or inform their research design and analysis. This demon-
strates that learning styles, a theory under much scrutiny, discredited by Pashler
et al. (2009), is still being proliferated and applied to support this myth. In addition,
we note that most studies were promoting the use of learning styles, with less than
4% of studies questioning the theory, and zero studies opposing it. This finding
demonstrates that the learning styles theory is still considered by many researchers,
who likely disseminate this practice to practitioners, to be a legitimate and valid
theory, which is alarming.

To move the field forward in providing empirical explanations regarding the
validity, reliability, and implementation of learning styles, research studies that sys-
tematically assess the relationship between the use of learning styles are desperately
needed, although we do note there are studies that have begun questioning and
opposing this theory (Husmann & O’Loughlin, 2018; Klitmgller, 2015; Pershan &
Riley, 2017; Rogowsky et al., 2015; Weale, 2017; Wiliam, 2016). In particular, the
fields in which most of the journal articles were collected, STEM and STEM educa-
tion and general education, should assess the relationship between teachers’ use of
learning styles during academic instruction and students’ academic achievement.
Likewise, due to the reciprocal relationship between academics and behavior, the
same such studies should focus on students’ behavioral outcomes related to the use
of learning styles. That is to ask, to what extent does teachers’ use, or non-use of
students’ individual learning styles affect their academic and behavioral outcomes?

Further, with a more detailed review of the literature, we would be able to deter-
mine the message of the articles included in our systematic review. That is, with the
present study, we cannot determine how many of the articles did or did not consider
Pashler et al.’s (2009) publication, especially the call for more empirical work to
prove the efficacy of learning styles. Although we believe it inconceivable, all 268
articles, or at least many of those after December 2009 (and the publications already
queued for release at that time), may have been in direct response to Pashler et al.
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(2009). Assessing the particular studies and findings of these publications (planned
for a future study) would allow for a richer understanding of how Pashler et al.’s
(2009) article possibly changed the K-12 field of education. Future research should
include expanding the depth of this systematic review and completing a meta-
analysis on research that studies particular learning style schemes (e.g., VARK,
Fleming & Mills, 1992). We also suggest future studies capture the continued dis-
semination of learning styles beyond research literature (e.g., teacher professional
development, textbook and assessment publication) and scope beyond the K-12
scholarly field.

Implications for Dissemination

Many of the articles were found in international journals with high impact factors.
Notably, these articles were research articles in the fields of STEM and STEM edu-
cation. Given the mixed findings regarding the validity and reliability of learning
styles, future efforts toward dissemination should be critical in the screening and
reviewing of such articles. For example, standards for assessing research designs for
rigor, such as the What Works Clearinghouse (WWC) Research Design Standards
(U.S. Department of Education, 2020) or the Standards for Excellence in Education
Research Principles (Institute of Education Sciences, 2020), should be consulted.
Additionally, reviewers should have a sufficient depth of knowledge related to the
issues surrounding learning styles.

The learning styles studies in this review were published in a variety of journals
ranging from general education to STEM to the social sciences. Understanding
where learning styles research is being published is important, as journals target
specific audiences and may engage the audience with discipline-specific lenses.
Further, educators and researchers may not realize that learning styles research is
being published in a wide variety of journals. Since learning styles research is being
published through so many different journals, it is reaching a wide audience, which
may make it more difficult to contain the proliferation of this myth.

Limitations

Limitations must be considered when evaluating the findings of this study. First, this
study was exploratory and therefore causality or generalizations related to the use of
the articles in their respective fields cannot be surmised. Second, this review did not
assess the rigor of individual studies, as only the potential rigor of the journal
these articles were published in was noted via their SIR score. Third, although the
databases and journals included in our search were comprehensive, there is still
potential that the review missed relevant articles. Fourth, our categorizations for the
intended journal audience were U.S.-centric. Fifth, the SJR scores identified were
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the most recently published by the Scimago Journal & Country Rank and the pub-
lishing journal (typically from 2019) and may not represent the journal’s SJR score
when the article was published. The popularity of journals may have changed
between publication and retrieval of the current SJR score. Further, other prestige
and impact metrics are available and were not considered (due to a lack of avail-
ability for all journals). Sixth, this review was focused on learning styles as defined
by Pashler et al. (2009) and articles were only included if they contained the phrase
“learning styles” in the title, abstract, or article keywords. This approach may have
excluded articles that referenced learning styles by another name (e.g., cognitive
styles) or articles that referenced learning styles in places other than the title,
abstract, or article keywords.

Conclusion

Learning styles theory suggests that individuals have a specific learning style that
can be identified and used to match instruction. This match between instruction and
learning style is theorized to lead to improved outcomes for students. However, this
theory lacks compelling, rigorous empirical support. As evident throughout this
chapter, many researchers have identified conceptual and empirical flaws in the
learning styles literature. However, our review found that the learning styles myth is
still quite prevalent, and increasingly so, in education journals. This trend is con-
cerning given the lack of empirical support for learning styles theory. Peer reviewers
and editors should be aware of the empirical support for learning styles theories and
provide feedback to authors in light of this research base.
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Chapter 6

Consequences of Endorsing the Individual
Learning Styles Myth: Helpful, Harmful,
or Harmless?

Check for
updates

Veronica X. Yan and Connie M. Fralick

The belief in “individual learning styles” is widespread across all levels of educa-
tion, all educational stakeholders (from students to parents to educators), and around
the world (Dekker et al., 2012; Newton, 2015; see also Chap. 3 of this monograph).
And yet, there is surprisingly little consensus about what constitutes a learning
style. Coffield et al. (2004a), for example, identified 71 different models of learning
styles that warranted consideration. But regardless of the specific framework of
styles one examines, they are all underpinned by the idea that learners each have
different preferences for how they process information, and that learners will learn
better when instruction matches the preference (the “meshing hypothesis™; Pashler
et al., 2008).

The argument that learning styles proponents make is that instructional or study
methods should be tailored to learners based on these style differences. For some
proponents, tailoring might mean teaching in a way that specifically matches the
learners’ strengths (i.e., visually to a visual learning style; kinesthetically to a kin-
esthetic learning style). For other proponents, however, tailoring might mean “teach-
ing around the cycle”—spending some time teaching in ways that match a learner’s
strengths, but also spending other time teaching in ways that encourages them to
strengthen an area in which they are weak (Felder, 2010, 2020; Fleming & Mills,
1992; Kolb, 1984). Note, however, that this latter perspective still relies on a basic
assumption of the meshing hypothesis: It assumes there are certain styles that are
matched to a learner’s strengths and certain styles that are matched to a learner’s
weaknesses and that there is some empirical, real alignment between learning style
preference and actual learning efficacy. So, we cannot rule out the importance of
understanding whether learning style preference is related to learning consequences.
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However, there is little empirical evidence that the tailoring—regardless of the
direction—matters for learning (Allcock & Hulme, 2010; Aslaksen & Loras, 2019;
Husmann & O’Loughlin, 2018; Knoll et al., 2016; Kritzig & Arbuthnott, 2006;
Massa & Mayer, 2006; Rogowsky et al., 2015, 2020).

If there are no direct learning consequences of tailoring instruction in a way that
“matches” or “mismatches” the learners’ preferences, what are the other possible
consequences of endorsing the belief in individual learning styles? In other words,
is this myth harmful, harmless, or possibly even helpful? In this chapter, we review
the different arguments for how a belief in individual learning styles might impact
students’ and teachers’ implicit beliefs about learning potential, metacognition,
learning, and instructional practices.

Variability in Individual Learning Styles Beliefs

The notion of individual learning styles is widespread. But even among those who
endorse the idea, there is wide variability in what people think it means, and the way
in which learning styles is conceptualized may have different consequences. One of
the most vociferous defenders of learning styles research, Richard Felder, defined
learning styles as common patterns of student preferences that are associated with
certain attributes—"“behavior, attitudes, strengths, and weaknesses.” (Felder, 2020,
p- 3). However, this does not constitute a prevailing consensus so much as one defi-
nition among many. There is actually a great deal of conceptual confusion even in
differentiating between terms such as “learning styles,” “cognitive styles,” “learning
strategies,” and so forth (Cassidy, 2004). For example, Riding and Cheema (1991)
distinguish between cognitive style and learning style by arguing that cognitive
styles are generally a bipolar dimension while learning styles are not. However, they
also discuss how cognitive style might be a subset of learning styles. They then go
on to refer to the two as a single entity and assert that this entity itself has been
interpreted in a variety of ways: as a structure (stable), a process (changeable), or
even partially personality or aptitude-based.

Perhaps then, we should examine what the users—teachers and learners—mean
when they talk about learning styles. Papadatou-Pastou et al. (2020) administered a
survey consisting of both closed- and open-ended questions to 123 education pro-
fessionals. They found that most participants’ responses aligned with the VAK/
VARK model (visual, auditory, reading, kinesthetic; Barbe et al., 1979; Fleming &
Baume, 2006; Fleming & Mills, 1992). In most of the empirical literature examin-
ing the nature of belief in learning styles, researchers too have tended to use this
VAK/VARK type of classification (e.g., Dekker et al., 2012; Nancekivell et al.,
2020; Newton & Miah, 2017). However, Papadatou-Pastou and colleagues also
found that responses from education professionals sometimes conflated learning
styles with Gardner’s multiple intelligences theory (Gardner himself wrote in The
Washington Post about how his multiple intelligence theory has been misinterpreted
as support for learning styles, Strauss & Gardner, 2013), and with other learning
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theories (e.g., behaviorism, teacher-centered instruction, modeling, collaborative
learning). In other words, despite over 70 different models of individual learning
styles, it seems that most teachers and learners use the phrase “individual learning
styles” to refer specifically to the VAK model, while also conflating the notion with
a grab-bag of other constructs.

Does the Model of Learning Styles Matter?

There are many different learning styles models, although the psychometric validity
of many of them are questionable. Coffield et al. (2004b), for example, reviewed 13
popular learning styles models, finding that most of them had insufficient test-retest
reliability and internal consistency. In general, they criticized the learning styles
field for “theoretical incoherence and conceptual confusion” (Coffield et al., 2004a,
p. 135; see also Duff & Dufty, 2002; Martin, 2010).

Even the learning styles proponents themselves are not always clear on the
model. Sometimes they support multiple models, sometimes they remain neutral on
which model to pick, or other times, simply state that instructors should pick what-
ever model best suits their context. For example, Rosenfeld and Rosenfeld (2004)
conducted a 60-h, year-long professional development course that taught nine dif-
ferent types of learning styles models. Felder (1996) described four different mod-
els (Myer-Briggs Type Inventory, Kolb’s Learning Style Model, Herrmann Brain
Dominance Instrument, Felder-Silverman Learning Style Model), but then con-
cluded that “which model educators choose is almost immaterial, since the instruc-
tional approaches that teach around the cycle for each of the models are essentially
identical.” (p. 22). This perspective seems to imply that the theoretical basis is less
important than the practical application; and as long as a teacher is teaching “to
everyone,” it does not matter how one defines each individual learning style.
Interestingly, this perspective turns the individual learning styles concept into some-
thing decidedly un-individual.

Can Learning Styles Change?

Nancekivell et al. (2020) conducted an examination of what it means to endorse the
general myth of individual learning styles. Specifically, they were interested in
whether people held “essentialist” beliefs that one’s learning style is biologically
based (hardwired into the brain, genetic), and identified two clusters of learning
styles adherents that they labeled essentializers and non-essentializers. The essen-
tializers comprised about two-thirds of their first sample (N = 331) and about half of
their second sample (N = 337). Nancekivell and colleagues argued that “essential-
ist” beliefs reflect the conviction that there are biological determinants that predict
behavior and ability—in this case, that we can clearly categorize people into
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different “learning styles,” and that one’s style is biologically rooted, immutable,
and predicts learning outcomes. This kind of restrictive, deterministic thinking
gives rise to another concern: the possibility of self-handicapping and pigeon-holing
based on one’s supposed style. We will address this idea in our section on the con-
sequences for beliefs about learning potential.

In contrast, non-essentialist learning styles beliefs refer to beliefs that learning
styles are non-discrete, overlapping, or that one’s learning style can change with
experience or across contexts. The implication from this view is learning styles
should not be considered rigid categories but rather should be considered a set of
strengths and weaknesses, where one can focus on developing one’s weaknesses in
addition to playing to one’s strengths. This non-essentialist view of learning styles
is also most likely to be the one endorsed by learning styles proponents, with some
going so far as to suggest that a person’s learning style profile of strengths and
weaknesses can change depending on the subject, the teacher, and even the student’s
mood (Felder, 2020). However, this philosophy is not well captured by learning
styles inventories (which pose general questions that imply invariance across con-
texts; we have yet to find a learning styles inventory where the questions try to
account for contextual features or mood), and even those who were categorized as
non-essentializers by Nancekivell et al. (2020) tended to endorse some “essential-
ist” type thinking. For example, the non-essentialists highly endorsed the idea that
one’s learning style is detectable as a child. This illustrates both variability in learn-
ing style interpretation across learning styles proponents and a lack of internal con-
sistency within the individual. It seems many hold at least some measure of
essentialist beliefs, regardless of how their learning style beliefs were categorized,
the vast majority of participants believed that one’s learning style is predictive of
life outcomes: the kinds of school settings from which one learns best (92-93%),
the kinds of teachers from whom one learns best (90-93%), and to a lesser extent,
the kinds of career at which one would excel (68-75%). We will explore how this
more varied view of learning styles might have consequences for metacognition and
instructional approaches (potential benefits and harms), as well as the possibility
that despite the widespread endorsement, learning styles beliefs might not actually
have any effect on teacher and student behaviors.

Consequences for Beliefs About Learning Potential

The belief that a person’s learning style can limit their potential may influence
learners to engage in self-handicapping behaviors. This has been the speculation in
many papers about the myth of individual learning styles. Researchers have argued
that students labeled (either by a teacher or by themselves) as having a particular
dominant learning style may choose to avoid subjects that are perceived to be pre-
dominated by a different learning style (Furey, 2020; Newton, 2015). The “visual
learner” may avoid music; the “auditory learner” may avoid engineering. Others
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have suggested that learners might use a “mismatch of learning style” to a subject
or to a teacher’s method of teaching as an excuse for poor classroom performance
(Willingham et al., 2015). Such a convenient excuse allows learners to make stable
(e.g., I'm never going to be able to do well in this subject; this subject will always
mismatch my learning style), external (e.g., it’s the teacher’s teaching style), and
uncontrollable (e.g., I can’t change my style or what the teacher is doing) attribu-
tions for their failures (and perhaps also their successes). However, such attributions
are detrimental to motivating learners to feel empowered in taking control of their
own learning (Weiner, 1985): If it will never change and it’s not in my control, then
there’s no point trying to do anything about it.

Belief in learning styles may not only affect how learners see themselves, but
may also impact how teachers interact and provide feedback to their students. Scott
(2010), for example, speculated that endorsement of learning styles may result in
harmful teaching practices that label learners as being limited by their style (rather
than focusing on evidence-based practices of what does actually promote learning)
and perpetuate a cultural tendency to rely upon stereotypes to explain behavior and
attainment. Although Nancekivell et al. (2020) did not directly examine it, those
who hold essentialist beliefs of learning styles (i.e., who believe that learning styles
cannot change) might be especially likely to fall back on these self-handicapping
and pigeon-holing behaviors (i.e., making excuses, avoidance behaviors). However,
it is also important to note that these have been speculations of the negative conse-
quences of belief in individual learning styles, and we are not aware of empirical
evidence that speaks to the extent to which these fears are borne out.

To begin to examine this question, we conducted a survey (Yan & Fralick, unpub-
lished data) asking undergraduate students at a large public American university for
their beliefs about individual learning styles and naive theories of intelligence, ease,
and difficulty (Dweck, 2006; Fisher & Oyserman, 2017). In this dataset, we found
that the more a student endorses the individual learning styles myth, the more likely
they are to hold the belief that intelligence cannot be changed (fixed mindset; Dweck
et al., 1995), r(188) = 0.25, p < 0.001, and the more likely they are to think that
when a task feels easy, it means that it is possible (ease-as-possibility; Fisher &
Oyserman, 2017), r(188) = 0.23, p < 0.01. Essentialist beliefs about learning styles
were even more strongly related to the fixed mindset, 7(188) = 0.45, p < 0.001, as
well as being related to the belief that if a task feels difficult, it is likely impossible
(difficulty-as-impossibility; Fisher & Oyserman, 2017), r(188) = 0.31, p < 0.001,
and the belief that if a task feels easy, it is likely trivial (ease-as-triviality; Fisher &
Oyserman, 2017), r(188) = 0.36, p < 0.001. This latter combination of endorsing
both difficulty-as-impossibility and ease-as-triviality is particularly interesting; it
suggests that those who hold essentialist beliefs about learning styles may be more
likely to think that regardless of ease or difficulty, studying is simply not worth
engaging in, which may be related to self-handicapping. Of course, these data are
merely correlational—we do not know whether learning styles beliefs themselves
cause the related beliefs about intelligence potential, ease, and difficulty.



64 V. X. Yan and C. M. Fralick
Consequences for Metacognition

Metacognition, or thinking about one’s thinking, encompasses many processes,
including monitoring one’s own learning progress and the efficacy of one’s learning
strategies, and various study decisions (what to study, when to move onto something
else, how to study; Nelson & Narens, 1990); metacognitive processes are
particularly important for self-regulated learning (Zimmerman, 2002). What are
potential metacognitive consequences of endorsing individual learning styles?
Learning styles proponents might argue that the different models of individual
learning styles can serve as useful tools for self-reflection; critics, however, may
question the utility of these reflective practices if the basic assumptions are not
empirically supported.

Promoting Dialogues and Self-Reflection

Many learning styles proponents argue that a person’s learning style should not be
treated as a steadfast categorization. Instead, they focus on using learning styles as
a framework for thinking about learners’ profiles of strengths and weaknesses.
Arising from the non-essentialist perspective that learning styles are changeable,
learning styles proponents argue that learning styles are useful for fostering self-
reflection and starting conversations about one’s strengths and weaknesses (Felder,
2010, 2020; Syofyan & Siwi, 2018). Instructions provided after taking the VARK
learning styles questionnaire also explicitly states: “The VARK results indicate a
‘rule of thumb’ and should not be rigidly applied. The questionnaire is not intended
to ‘box’ you into a mindset that you have been ‘diagnosed’. Rather, it is designed to
initiate discussion about, and reflection upon, your learning style—metacognition.”
(VARK Learn, n.d.). That is, instead of focusing on tailoring learning to fit only a
learner’s strengths, learning styles proponents argue that understanding one’s learn-
ing style “profile” can help focus learners on developing their perceived weak-
nesses. In fact, learning style proponents sometimes even argue that teachers should
deliberately mismatch student learning style and teaching methods, which could
“help them learn in new ways and to bring into play ways of thinking and aspects of
the self not previously developed” (Zhou, 2011, p. 76). The self-reflection can occur
at the level of the individual learner, or it can take place as teacher-led or teacher-
mediated discussions in the classroom. The goal is to force students to “stretch and
grow, building important skills that they might never develop if their preferences
were exclusively catered to” (Felder, 2020, p. 9).
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Hindering Accurate Metacognition

There is little systematic evidence, however, to examine (a) whether or how often
metacognitive discussion occurs, and (b) if it does happen, whether it is actually
beneficial for learners. In fact, the information provided after taking learning style
quizzes undermines the argument that one should focus on both strengths and weak-
nesses. For example, despite language on the VARK encouraging people to explore
multiple styles, the VARK website also directs users to “helpsheets” with strategies
that are suited to just one modality once they receive their questionnaire results. The
implication to the user is that if you are a “visual learner,” then you should refer to
the visual learner helpsheet to read about all the visual strategies that you should be
using; if you are an “auditory learner,” then you should refer to the auditory learner
helpsheet to read about all the auditory strategies that you should be using, and so on.

Rosenfeld and Rosenfeld (2004) examined whether receiving training on learn-
ing styles influenced teacher—student dialogues. They conducted a 60-h professional
development course in which 14 English-as-a-foreign-language (EFL) teachers
learned about research into different learning styles models and took a battery of
learning style inventories. They reported that having the language to talk about
learning styles led teachers to feeling more empowered to open up a teacher—student
dialogue. However, it is unclear what teachers were talking to students about and
whether there were any positive outcomes on student learning. Moreover, if there
were positive benefits, it is unclear whether these benefits are linked specifically to
learning styles. There are likely general benefits that result from fostering stronger
teacher—student relationships (Niemiec & Ryan, 2009), and this general effect does
not require that teachers talk to their students about learning styles; any other num-
ber of approaches or topics can help foster positive relationships too (e.g., learning
about students’ hobbies, families, histories, and so on). Even if teachers talked with
their students about learning styles and students engaged in self-reflections, there is
no evidence intentional shifts in learning styles will do anything to improve student
outcomes. Trying out new strategies that are aligned or misaligned with one’s
“learning style” is a waste of time and energy if they have no bearing on actual
learning. Though a student might benefit from closer interaction with their teacher,
why use individual learning styles as the basis for discourse, instead of more empiri-
cally supported strategies?

Moreover, self-reflection in and of itself is not enough; self-reflection should be
accurate. Consider for example the learner who engages in frequent metacognitive
monitoring. This learner might regularly pause to check in on their learning prog-
ress (and hence whether they should terminate study and move on to something
else) and reflect on whether the strategies they are employing are working for them
(and hence whether they should change strategies). But if they inaccurately monitor
their learning, they may end up making poor decisions—terminating study too
soon, studying one thing for too long, switching to less effective strategies, or per-
sisting with an ineffective strategy (Son & Schwartz, 2002).
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Here are ways in which belief in individual learning styles might hinder accurate
metacognition. For example, when learners perceive a topic to play to their learning
style “strengths,” this can lead to false confidence or illusions of learning. There is
some empirical evidence for this negative potential outcome. Knoll et al. (2016)
asked participants to take the Verbalizer-Visualizer questionnaire to find out their
preferred learning style and then had participants engage in a learning task where
they studied and were tested on lists of word pairs and picture pairs. Participants
were also asked to predict how well they had learned the word and picture pairs.
They found that participants’ visualizer score was positively correlated with their
picture-pair predictions and that their verbalizer score was positively correlated
with their word-pair predictions. However, neither score was correlated with actual
recall performance. Scaled up to educational settings, this false sense of confidence
could mean that learners end up overestimating their learning gains and investing
less effort than they should when they perceive a subject to play to their “dominant
style.” Learners might also underestimate their learning gains when engaging in a
subject that does not align with their perceived strengths, with the consequence of
either over-investing effort (that could be better spent elsewhere) or disengage-
ment. In either case, poor metacognitive judgment can have negative
consequences.

Consequences for Teaching and Learning Practices

Among those who endorse the idea of individual learning styles, there is a signifi-
cant lack of clarity regarding beliefs about how changeable learning styles are and
what pedagogical action should be taken once learners’ learning styles are deter-
mined. Some people take the idea of individual learning styles to mean that learners
should always study in a way that matches their strengths. This view is especially
likely to be adopted by those in the general public. In a systematic review of studies
that examined learning styles beliefs among educators and trainee educators,
Newton and Salvi (2020) found that 89.1% of educators believe instruction should
be matched to the learner’s style and 79.7% said that they used or intended to use
the matching of instruction to learning styles.

Others, however, argue that the goal should be to focus on both one’s strengths
and weaknesses. Learning style inventory creators have tended to highlight “teach-
ing around the cycle”—that rather than trying to match students’ strengths, learning
styles frameworks should be used as a guide for hitting an optimal balance. What
the optimal balance looks like may depend on the students, the teacher, the subject,
and so on, but they argue that having some sort of balance undergirded by some idea
of individual learning styles is better than not having a balance. In fact, Felder
(2010, 2020) has argued that the learning styles critics who hinge their criticism on
the meshing hypothesis miss the point. He argues that the meshing hypothesis is
irrelevant to the notion of learning styles entirely because “it’s impossible to match
teaching to the learning styles of all students in a class simultaneously.” (Felder,
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2020, p. 9). This focus on “balanced teaching” is also the reason why he is agnostic
as to which learning styles model an educator might choose—if you teach in every
way, it no longer matters how you choose to categorize the options.

But this argument misunderstands what the meshing hypothesis represents. The
meshing hypothesis represents the underlying process by which individual learning
styles are presumed to work; Felder confuses this underlying process with the prac-
tical recommendation of what a teacher should do. In fact, his very argument hinges
on the meshing hypothesis: He argues that the optimal teaching style should achieve
a balance so that it “effectively reaches most students rather than putting a large
subset of them at a disadvantage” (Felder, 2010, p. 1). But by claiming that students
have learning style-aligned strengths and weaknesses, and that teaching in one style
puts a subset of students at a “disadvantage” presupposes that learning styles and
the meshing hypothesis (that one’s preference is indeed one’s learning strength) are
true in the first place.

Moreover, the claim that the meshing hypothesis is irrelevant because teachers
always have many different styles in their classrooms assumes a very narrow idea of
what teaching and learning can look like. It assumes that individual learning styles
models are used only by teachers in one-teacher-many-students (i.e., classroom)
settings. However, teaching and learning go far beyond classroom environments.
Tutors often teach just one student at a time and computer-delivered educational
technology is increasingly focused on tailoring instruction to the individual learner
(a trend that was greatly accelerated in 2020 by the COVID-19 pandemic).
Oftentimes, learning takes place without a teacher at all (i.e., self-regulated study).
Learners can choose for themselves how they approach their own study. In these
many different learning scenarios, people who strongly endorse the idea of indi-
vidual learning styles are likely to try to match strategies to “strengths.” These
learning-style aligned strategies may not be optimal, and rather, may direct attention
away from more effective strategies.

A Distraction from Effective Practices or a Disguise
Jor Effective Practices?

One of the primary concerns about the widespread educational focus on learning
styles is that it is taking time, effort, resources, and investment away from other,
more scientifically supported learning techniques and strategies (Scott, 2010).
Despite its widespread endorsement, there is little empirical evidence to support
enthusiasm for individual learning styles. Meanwhile, there is rich, robust evidence
to support the effectiveness of other, often less well-known learning strategies. In
direct contrast to individual learning styles, there is a large body of research empha-
sizing the importance of dual-coding and multimedia learning (Butcher, 2014;
Cuevas & Dawson, 2017; Mayer, 2002; Paivio, 2014). Rather than arguing that
some people are stronger visual or verbal learners, there is evidence that everyone
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learns best when they encode information multimodally (i.e., both visually and ver-
bally, and integrating the multiple representations). There are many evidence-
supported domain-general strategies that encourage deep and active information
processing and promote long-term learning, such as distributing study (Carpenter,
2017), interleaving (Brunmair & Richter, 2019), generative activities (Fiorella &
Mayer, 2016), and retrieval practice (Yang et al., 2021). There are also many
discipline-specific strategies for learning specific concepts in specific domains (e.g.,
teaching understanding of the equal sign to improve middle school algebra, McNeil
et al., 2006). Yet these empirically supported learning strategies are far less well-
known and appreciated by the general public than the flawed and controversial
learning styles meshing hypothesis. To some researchers and learning styles critics,
the intense focus on individual learning styles in education may divert time and
resources away from learning strategies proven to be effective.

Ironically, the instructional design recommendations made by learning styles
proponents are often well aligned with empirically supported recommendations,
though not for the reasons that they think. By aiming to “teach around the cycle,”
recommendations end up aligning with multimedia learning and dual-coding prin-
ciples, and with student-centered, generative, active, and collaborative learning
principles. For example, Felder (2010) lists that teachers should not just lecture, but
rather should provide opportunities in class for both active practice of methods (for
the active learners) and reflection on the outcomes (for the reflective learners); that
basic principles and theories should be taught (for the intuitive learners) but only in
the context of real-world applications and many concrete examples (for the sensing
learners); that information should be presented both verbally and visually rather
than only verbally; that material should be taught in a logical and systematic way
(for the thinkers and sequential learners) but also connect it to students’ prior knowl-
edge and experience and to real-world issues (for feelers and global learners). Burke
and Dunn (2002) described how training a cohort of teachers on learning styles and
encouraging them to implement new instructional strategies in their classrooms was
impactful:

As teachers introduced small-groups strategies such as team learning, circle of knowledge,
brain-storming, and case studies (Dunn & Dunn, 1992, 1993), students began to learn by
participating rather than merely listening. When teachers added floor games, children who
previously had seemed hyperactive and attentive learned through active-but-disciplined-
mobility rather than passivity. As electroboards, flip chutes, and pic-a-holes (Dunn &
Dunn, 1992, 1993) were introduced, students began learning through self-teaching manipu-
latives rather than playing with objects and frequently being told, ‘Keep your hands to
yourself!” (p. 105).

However, there is little to suggest that these positive impacts are a result of indi-
vidual learning styles; there is plenty of evidence to suggest that these strategies are
useful for engaging the type of processes that are likely to benefit all learners,
regardless of their preferred style.

Charitably, one might argue that the idea of individual learning styles can act as
a disguise for effective practices: it is the sugar that helps the medicine go down.
Even though the basis of the individual learning styles theory is not solid, it is
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appealing to educators (the sugar) and the practical impact is positive: it can intro-
duce metacognitive discussions that foster student—teacher relationships and
increase the diversity of instructional strategies available to teachers (the medicine).
Less charitably, one could argue that it is never good practice to let faulty premises
guide actions. Although the idea of individual learning styles could have some inad-
vertent benefits, it is also likely to lead to misconceptions and detrimental practices
too. Rather, it is better to teach teachers about the fundamental cognitive processes
that lead to better long-term learning.

A Harmless Myth?

Another possibility is that the belief in learning styles does not take away from more
effective practices, nor does it meaningfully bring in discussion of other effective
practices. Instead, it is possible that learning styles is merely a harmless myth—that
although the learning styles myth is available in long-term memory stores (and peo-
ple endorse it when asked about it), it may not actually be brought to bear upon
educational scenarios. For example, people understand that information is forgotten
over time and that learning occurs with more study. However, lab experiments have
shown that when asked during study, people often act in ways that do not reflect
their general knowledge. Koriat et al. (2004) presented participants with a list of
words and asked them to make predictions about recall. Some were asked to predict
how much they would remember if tested immediately; others were asked to predict
how much they would remember if tested a week later. Participants gave roughly the
same estimate, regardless of condition; their knowledge about forgetting over time
did not affect their judgments. In another study, people gave similar recall predic-
tions for items that they knew they were not going to study again as they did for
items they knew that they would study three additional times; their knowledge about
learning through more study did not affect their judgments (Kornell & Bjork, 2009).
Individual learning styles might be another case where people’s theoretical beliefs
do not affect practical actions. This discrepancy is made even more likely by the fact
that when asked about the nature of their individual learning styles beliefs, partici-
pants appear to have internal logical inconsistencies. Whether classified as essen-
tializers or as non-essentializers, people generally believed that a person’s learning
style is detectable at childhood, but also generally believed that a person can have
multiple learning styles and have a different learning style for different academic
subjects (Nancekivell et al., 2020). In other words, people’s beliefs are not coherent.

In a survey of 426 undergraduate anatomy students, Husmann and O’Loughlin
(2018) asked students to complete a study strategies questionnaire and the VARK
questionnaire. They found that students’ reported use of study strategies was not
correlated with their learning style preferences from the VARK. In our own data
(Yan & Fralick, unpublished data), we found that despite high levels of individual
learning styles endorsement (mean endorsement = 5.04, SD = 0.70, where 1 = no
endorsement, and 6 = strong endorsement of learning styles), participants’ efficacy
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ratings of strategies were not grouped by modality. We presented 199 participants
(129 females, 67 male, and 3 other or decline to disclose, mean age = 21.17, age
range 18-30) with a list of 21 strategies that aligned with each of the three “styles”
(e.g., use concept maps, convert visual illustrations and diagrams into words, act out
the information I am learning) from the VAK helpsheets. We asked each participant
to rate how effective they thought each strategy was for them in their own learning.
We then conducted a confirmatory factor analysis (with oblique factor rotation to
allow for correlated factors) to test whether the strategies fell into three modality-
aligned factors. They did not, CFI =0.685, TLI = 0.644. Even though people endorse
learning styles, they did not treat the strategies as if they were related to modali-
ties. Thus, learning styles beliefs might not affect how students think about the
learning strategies that are available to them.

Conclusion

In general, the literature on individual learning styles has tended to fall in one of two
camps. In one camp are a substantial set of psychology and cognitive science
researchers (usually also educators, but tend to primarily identify as researchers),
who argue that there is no empirical evidence to support the notion that learners’
style preferences are mapped onto their actual strengths and weaknesses in learning.
These researchers do not doubt that individual differences are important, but are
simply arguing that learning styles are not the important individual difference vari-
able. This researcher camp has tended to make general statements about potential
harms of perpetuating the idea of learning styles (categorizing and pigeon-holing
students, distraction from effective teaching and learning strategies), but has not
often directly collected evidence on these potential harms.

In the other camp are a number of educators (who might also be researchers, but
primarily identify as educators) who argue that the meshing hypothesis is irrelevant
(e.g., Felder, 2010, 2020), and focus instead on pedagogical implications: that a
learning styles framework can be useful to help facilitate teacher—student conversa-
tions that make individual students feel valued, and to diversify instructional
approaches. Understood in this way, it can be easy to see why people in this camp
would be so convinced that the idea of individual learning styles is useful in educa-
tion—it feels consistent with a focus on equity, diversity, and recognizing students
as individuals. Although the theoretical basis of these practices might be empirically
tenuous, the outcomes can be positive (e.g., the instructional recommendations by
learning styles proponents are helpful for moving teachers away from lecture-only
teaching). Largely, these differences in focus also might explain why the two camps
have continued to talk past each other for so many decades. However, there is also
little direct evidence that using a learning styles framework actually has these posi-
tive benefits on teacher—student relationships and teaching practices (especially
given survey evidence that most teachers interpret learning styles to mean that styles
should be “matched” to the learner, Newton & Salvi, 2020).
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In other words, there is neither great evidence of the potential harms that critics
warn about, nor of the potential benefits that the proponents espouse. But rather than
weighing the two sides of the argument equally, it is important to note that the
potential positive outcomes do not rely on a learning styles framework. Teachers
can employ non-learning styles-related language to foster relationships with their
students. Most student-centered learning approaches have nothing to do with learn-
ing styles. Teachers can also draw upon empirically supported learning theories to
improve and diversify their instructional approaches. There is now a large body of
work describing how active learning approaches can improve student achieve-
ment—again, these make no reference to individual learning styles, but rather are
focused on the types of engagement and cognitive processing that benefits all learn-
ers, and which also contribute to promoting equity (Benassi et al., 2014; Lombardi
et al., 2021; Theobald et al., 2020). In fact, one of the dangerous aspects of relying
on a learning styles framework is that the frameworks themselves are often so con-
ceptually unclear that they can become a “grab bag” of ideas. As many have shown,
endorsing the idea of individual learning styles can mean so many different things
(Cassidy, 2004; Coffield et al., 2004a, 2004b; Nancekivell et al., 2020; Papadatou-
Pastou et al., 2020; Sharp et al., 2008) that it ends up running the risk of becoming
“just-so” stories that we tell ourselves to justify our own pre-existing intuitions,
biases, and beliefs. Instead, time, effort, and money are better directed toward pro-
moting strategies for student learning, metacognition, and motivation that are better
supported by empirical evidence.
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