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Preface

Human Computer Interaction (HCI) hasitsrootsin the main areas of in-
dustrial engineering, human factors and cognitive psychol ogy with the focus
on thedevelopment of user-friendly I T. Traditionally, theresearchinthisarea
has emphasi sed the technol ogical aspect of thisrelationship (the Computer).
Morerecently, other aspects concerning the organizational, social and human
context al so began to be considered (the Human). Today, one can say that
any attempt to facilitate the rel ationship between the machine and the user
must consider not only the technological perspective (e.g., promote the us-
ability) but also, for instance, the way the user isgoing to use the technology
and hisor her purposeaswell asthe social and cultural context of thisuse (the
Human and the Computer).

Another issuethat should be considered in thisinteraction istheimpact that
information systems/technol ogy may have on humansand organizations. There
isgeneral consensusthat the adoption of any I1T/IS brings change. Further-
more, | T/ISand organi zations have amutual influence on each other, meaning
that thistechnol ogy affects organizations and that organizations necessarily
affect, for instance, the design, the choice and the management of those sys-
tems. The adoption of an I T/ISis, thus, mediated by factorsthat will influence
theinteraction between the sectorsinvolved. It isalso generally agreed that
the adoption of acertain I Sby different organizationsdoesnot giverisetothe
same changes; that is, the same technol ogy might engender different impacts
and these differences are due not to the characteristics of the technol ogy it-
self, but to the characteristics of the context and the relationshipsthat are
established among all thefactorsinvolved.

Itisaready possibleto findintheliterature some modelsto help to assessthe
impact of the adoption of the technology. One could summarize all the contri-
butions of these model sby saying that the factorsthat should be consideredin
thisprocessare (Sarmento, 2002, 2003): (1) Technological factors, including
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the characteristics of the technology that isgoing to be adopted and the tech-
nology aready existing inthe organization; (2) Structural factors, including the
organizational design, the complexity, the number of hierarchical levels, the
number of departments, the centralization or decentralization of power and
decision making, the coordination of tasks, the formalization of procedures,
the design of tasks and jobs and the degree of specialization; (3) Social and
individud factors, including the multidisciplinary work teams, their distribution
intime and space, their education, training, work satisfaction, skillsandindi-
vidual characteristics; (4) Political factors, including who decides on thekind
of technology to adopt, its design and implementation, who isgoing to useit,
its purposes and objectives; and (5) Cultura factors, norms, rules, reaction to
change and organi zational |earning capacity.

Thesefactors cannot be analysed inisolation asthey interact with each other,
influencing the effects of the adoption and use of thenew I T. Moreover, itis
not possibleto say that one factor is more important than the other because
theresult of an interaction depends on therelation that is established anong
al thefactorsinvolved, over aperiod of time.

Another issue that should be considered isthe understanding of the technol-
ogy that isgoing to beimplemented. Thismeansthat sometimesitisnot enough
tojust consider the arguments advanced by the seller or reported on the | eaf -
letsto acknowledge the advantages and benefits of the technology. Itisnec-
essary to know theimpacts on several organizational domains, for instance, in
the coordination of the processes, in theinternal communication or inthe man-
agement of organizational knowledge. Furthermore, organizations must also
be awarethat changes might not happenintheway they expect. Some changes
may not happen at al while others may occur unexpectedly.

Taking theroots of HCI, and theway it hasevolved in thelast few years, we
wanted thisbook to cover the different perspectives and point towards some
directionsfor further research. Thisbook isdivided in five sections. Thefirst
section, “ Toolsto Improve Usability and Web Design” deals, precisely, with
the more technol ogical aspect concerning theinteraction between human and
machines. Subjects such asthe usability and the Web design are discussed in
those chapters. Section 1, “Internet and End Users' Concerns,” includesthree
chaptersreporting on theimportance of users and their characteristics. Sec-
tion 111, “1T and I ssues Regarding Human Resources Management,” com-
prises chapters debating the needs of management of human resources engen-
dered by the adoption of new IT. Section IV, “Human and Organi zational
IssuesRegarding I'T Adoptionand Use,” discussestheimportance of the con-
sideration of human aspects when choos ng and adopting technol ogy and how



neglecting these might lead to thefailure of 1T adoption. Finally, in SectionV,
“Case Studies of Human and Organizational Issues Regarding I T Adoption
and Use,” we present some empirical projectsthat were carried out to study
theimpact of I T adoption and the reasons beneath some examplesof IT fail-
ure.

Thefollowingisabrief description of each section and the chaptersincluded
inthem.

Section | presents and discusses some tools that can be used to improve
usability and Web site design.

In the first chapter, “ Service-Oriented Human Computer Interaction and
Scripting,” Neil McBride and Ibrahim Elbeltagi propose the concept of ser-
vice-oriented human computer interaction (HCI), inwhich HCI derivesfrom
servicedesign, dialog isdriven by customer needs and perceptions, activities
are considered and the serviceinteraction dial og is aligned with the computer
dialog. Furthermore, the authors suggest that the use of scriptscan beavalu-
abletool to enable the development of human-computer dial ogs, becauseit
aligns more with the expectations and needs of the customers, enabling the
serviceto meet some of the criteriaof service-oriented HCI.

In Chapter I, “User Acceptance of Online Computer Games: Comparing
Two ModelsinaField Study,” Yuan Gao examinestwo modelsfor predicting
user acceptance of online computer games. These model s are the technol ogy
acceptance model and the consumer behaviour model, based on marketing
and advertising research. The chapter describesan empirical research method
totest these models. Findings suggest that product presentation hasinfluence
on the acceptance of the technol ogy, including online computer games.

In Chapter I11, “Web-STAR: Development of Survey Toolsfor Usewith Re-
quirements Gathering in Web Site Devel opment,” Jonathan Lazar, Adam Jones
and Kisha-Dawn Greenidge introduce the Web-STAR (Survey Tool for Ana-
lyzing Requirements) project; this offers a standardized survey tool, which
devel opers can use to determine the user requirementsfor existing or new
Web sites. Chapter 111 also provides abackground for requirements gathering
anditschallenges, followed by adiscussion on therelevance of Web usability
and the need for surveys and toolkits that aid the development process. Fi-
nally, the progress of thisproject isdiscussed.

Section || addresses issues related to end users' concerns in an Internet
context.



Chapter IV inthissection, “ The Use of Query Operatorsand Their Effect on
the Resultsfrom Web Search Engines,” by Bernard J. Jansen, discussesthe
use of query operators such as Boolean and phrase searching to improve
searching performance. Theauthor reviewsthe existing literature on this sub-
ject and tests his assumptions by examining the effects of query structureon
the documentsretrieved by Web search services. Findings show that approxi-
mately 66% of the resultswereidentical regardless of how the searcher en-
tered the query, suggesting that the use of complex queriesisgenerally not
worth the effort for the typical Web searcher.

Chapter V, “Interactive Proxy for URL Correction,” by Kai-Hsiang Yang,
addressestheissues of Uniform Resource Locator correction techniquesin
proxy servers, based on personal browsing accesslogs, to meet the different
users’ needs. According to the research undertaken, userswill no longer be
too concerned with the URL (whether it iscorrect or not) because even when
the URL entered isincorrect, they will be taken to the desired Web page.

In Chapter VI, “Emerging Practices and Standards for Designing Business
Web Sites: Recommendationsfor Developers,” Carmine Sellitto and Andrew
Wenn report some of the emerging technical design aspects of information
delivery that adeveloper should consider in theimplementation of business
Web sites. These authors recommend a\Web site design framework that en-
compasses some of the more technically based features associated with ac-
cessibility, proper html encoding and metadata el ements. Some aspects con-
cerning information quality are also discussed.

Section |11 dealswith IT and human resources management i Ssues.

Chapter V11 of thissection, “ A Framework for Defining E-Business| T Skills
Portfolio,” by Susy Chan and Abdulraham A. Mirza, discusses some of the
consequences of organi zational change arising from the adoption of an e-com-
merce or e-business model. For instance, thereisthe need for anew IT skills
portfolio. Based on aliterature review, authors propose aframework that will
help to guide the development of adesired skillsportfolio for e-businesstrans-
formation. The chapter concludes with aresearch agenda.

In Chapter V111, “Issuesin End-User Behavior,” Murray E. Jennex describes
some action research undertaken to sol ve aproblem concerning the high level
of engineering timethat was spent performing | Sfunctions. Thisresearch con-
tributesto theidentification of issuesthat affect system development, use of
programming standards, documentation, infrastructure integration and system
support.
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In Chapter | X, “Employee Perceptions of Outsourcing of Information Tech-
nology Operations: An Empirical Investigation,” Lynda Roberson Louisde-
scribes a study carried out to investigate the perceptions of employees di-
rectly involved in I T outsourcing and correl ates these perceptionswith factors
identified in previous studies. The human factors evaluated are job security,
benefits and compensation, morale, productivity, training and skills, and ca-
reer opportunities. The author proposes amodified management outsourcing
adoption model asatool for usein management action plansto incorporate
empl oyee perspectivesinto the outsourcing phases, potentially leading to bet-
ter agreementsthat benefit all partiesinvolved.

The human and organizational issuesregarding I T adoption and use are ad-
dressedin Section |V.

Chapter X in thissection, “ Surfacing Occupational Threatsto I T-Enabled
Change: A Neglected Rolefor Organization Devel opment?’ by Joe McDonagh,
discusses some of the challengesthat have emerged asaresult of IT imple-
mentation. Although recognizing that it isthe technical and economic consid-
erationsthat are uppermost, during I T implementation, the author concludes
that it isthe human and organi zational factorsthat should be considered to be
responsiblefor IT failure. Results show that thereisaneed for amoreinte-
grated approach to theintroduction of I T in organizations.

In Chapter X1, “Human Factorsin the ‘ System Selection’ Stage of Library
Automation,” Nasrine Olson discussesissuesthat arerelevant in thefield of
library and information science. The author then describes qualitative research
to study how and why library workers make their choices of automated li-
brary systems. Results show that more emphasis on human issues regarding
I'T adoption should be considered.

In Chapter X11, “ Stressing Office Technology’s Non-Technical Side: Apply-
ing Conceptsfrom Adaptive Structuration Theory,” Huub J. M. Ruél intro-
ducesthe concepts of spirit and appropriation from Adaptive Structuration
Theory. A framework is developed and applied. Results show that if users
have aclear image of the spirit of thel T, it will be better incorporated in their
daily tasks. Based on theresults, the author draws some recommendations
for IT implementation and use.

Chapter XI11, “ Expanding the Information Carrying Capacity of theNew Media
inthe Context of Virtual Teams” by John D’ Ambraand Zixiu Guo, considers
therole of computer-mediated communication (CM C) in supporting thework
of virtual teams. After adiscussion concerning the characteristics of CMC,
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the author presents aframework to help to study the effective use of CMC
within organizations.

In Chapter X1V, “Change and Challenge: Managing the E-Business Organi za-
tion,” John Mendonca describesthe characteristics of e-businesswithitsim-
pact in organizational management, focusing on four dimensions: how organi-
zations manage and control processes and projects, organizational design,
technology transfer management and changesto the nature of work. The au-
thor considersthat understanding the challenges and adopting new manage-
ment stylesand techniques are critical successfactorsfor the organization.

Section V, thelast section, presents some case studies dealing with the human
and organizational issuesregarding I T adoption and use.

Chapter XV inthissection, “Data Quality and Work Alignment: Do IT Pro-
fessionalsThink Differently?’ by Latif Al-Hakim and Hongjiang Xu, provides
some theoretical background for dataquality and itsrelation to work align-
ment. A theory of dataquality alignment isdevel oped and applied in four case
studies. Results show that the quality of dataisthe most common source of
businessfailure, asthisaspect ismostly neglected by the organizational actors
involved.

In Chapter X VI, “Human Issuesand Computer Interaction: A Study of aU.K.
Police Call Centre,” Steve Clarke, Brian Lehaney and Huw Evansdescribea
project developed with an action-research approach to solve some of the
problemsthat arose after the implementation of acall centre. Authors con-
cludethat the difficultiesthat were being experienced by these police officers
were due to human issues that were not taken into consideration during the
call centreimplementation.

Inthelast chapter, Chapter XV I, “ The Role of Group Learning in Implemen-
tation of aPersonnel Management SysteminaHospital,” TatyanaBondarouk
and Klaas Sikkel propose an implementation model of collaborative tech-
nologies, which isregarded asalearning process, with the following activi-
ties—collective acting, collectivereflecting, knowledge dissemination, sharing
understanding and mutual adjustment. Thismodel isthen appliedin alongitu-
dinal case study. Conclusions show that group-learning processesdo play an
important role during adoption of anew collaborative technology such as
groupware systems. This group-learning process emergesimmediately after
theintroduction of the new system and will influence the success or failure of
itsuse.
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The chaptersin thisbook are a sel ection of some of the articles presented at
the 2003 IRMA I nternational Conference heldin Philadelphia. They wereall
blind reviewed for acceptance in the conference and in thisvolume. | really
hope that they will be enriching and inspiring and that the reader will enjoy
reading them asmuch as| enjoyed preparing them.
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Chapter |

Service-Oriented
Human Computer
| Nnter action and
Scripting

Neil McBride
De Montfort University, UK

Ibrahim Elbeltagi
De Montfort University, UK

Abstract

The emphasis of human-computer interaction (HCI) design on the
technology and computer action tends to obscure consideration of the
contribution of the computer interface to the service interaction. This
chapter suggeststhat since a majority of commercial infor mation systems
support or provide services, the nature and progression of the service
encounter should be a key concern of human computer interfacedesigners.
The chapter proposes the concept of service-oriented HCI in which HCI
designisderived fromservice design, dialog isdriven by customer needs
and perceptions, activities that have led up to the service encounter are
considered, andtheserviceinteractiondial ogisaligned with thecomputer

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



2 McBride & Elbeltagi

dialog. As part of service-oriented HCI, the chapter illustrates the use of
scripting to examine ex-post theroleof acomputer interactioninaservice
encounter. It demonstratesthat the computer dialog can drivethe service
interaction in such away that the quality of theinteraction isreduced and
customer satisfaction affected. It concludes that the role of the computer
systeminaserviceinteractionisanareafor further research. Furthermore,
script analysis may enable the development of human-computer dialogs
that meet some of the criteria of service-oriented HCI.

| ntroduction

Computer systemsplay aprimeroleinthesupport and delivery of services. For
many systems their main role isin enabling service encounters between
customersand providers. Inhealth care, theroleof theinformation systemis
service-oriented, supportingarangeof serviceencountersbetweenclinicians
and patients. Inmany financial services, information systemssupport thecall
centre, providing the framework within which the operator and customer
interact. Inretailing, information systemsunderpinevery aspect of theindustry,
whether taking orders, dealing withtransactionsor organising thewarehouse.
Additionally, theinformation system may replacethehuman serviceprovider,
rather than just supporting the serviceencounter. ATMs, self-serviceairline
ticket dispensersand I nternet shopping sitesrepresent servicesentirely deliv-
ered by the computer. Here the service encounter is purely between the
computer andthecustomer.

Sincemany, if not most, information systemsaredelivering or supporting a
service, the study of the service encounter iskey to the development of the
human-computer interface. If the computer system issupporting aservice
encounter, it must beintunewiththat serviceencounter. It must deliver the
requiredinformation at thecorrect pointintheencounter and should not dictate
the progression or outcome of the encounter. Design of the HCI should be
derivedfromanunderstanding of theserviceinteraction. Inmany casesdesign
of the service, using, for example, aserviceblueprint (Zeithaml & Bitner,
2003), should precede the design of the computer system and its human
interface. Rather than afocuson dataand datapresentation, thefocusshould
be on the progression of the service encounter and the progression of the
dialog. Sinceinformation systemsareoften primarily service-oriented, HCI

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.
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design should bedriven by an understanding of the serviceencounter. HCI
concernsshould movebeyond screenlayout, screen col oursand ergonomics,
toanunderstanding of thestructureand dial ogsof the serviceencounter.

Itisoftenthecasethat thedesign of thecomputer dialogfollowsmorethedata
needs of the service provider rather than the expectations and needs of the
customer intheserviceencounter. TheHCI and dialogisoriented tothedata
model and datarequirements of the system and pays scant attention to the
natural or preferred way in which a dialog progresses within the service
encounter. HCI concernsfocusonthecaptureof data, thepresentation of data
fieldsand thecompl etenessand validity of thedata. Attentionmay bepaidto
screen coloursand datalayout, but theHCI isessentially driven by theinternal
business processes of the service provider. Customers are forced into a
frustratingand unnatural dial og, which supportsthedataneedsof thecomputer
systemrather than the service concernsof the customer. One consequence of
such a service dialogue, forced into a particular pattern by the computer
system, isthat thereisabuilt-infailureinservicequality.

Where the focus moves away from the data requirements of the computer
towardstheuser, thereisstill atendency totreat theuser asthepassiverecipient
of computer informationrather than an activeparticipantinaserviceencounter.
Approachesthat apply cinematographictechniquessuch asfilm cutting (May
et al., 2003) to user interface design only serve to strengthen the design
philosophy that usersare passiveviewersof computer screens. Incontrast,
affectivecomputing, inwhich computersrecogni se human emotion and adapt
accordingly (Hudlicka, 2003), model s oneimportant aspect of the service
encounter.

Serviceindustry researchershaveidentified thepivotal natureof theservice
encounter betweenthe customer and the human or computer serviceprovider
indetermingthecustomer’ sperception of servicequality. Thequality of theso-
called “moment of truth” may be significantly undermined by HCI that is
insensitivetotheserviceencounter and drivenonly by technical and business
processing needs. However well designed thepresentation of thedatais, if the
computer dialogisnot intunewiththeservicedial og, problemswill occur
resultinginfrustrationand anger inthe servicecustomer, whether theservice
interactioniswithashoppingsiteor acall centreoperative.

Theprovisionof service-oriented HCI requiressignificant study of theservice
anditsdesignusing arangeof tool sand techniques. Whereaserviceexists,
observation of the service encounter may provide information as to what
functionsacomputer system should carry out to support that service, or what

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



4 McBride & Elbeltagi

needsto bedonetoimprovethecomputer systemsothatitisintunewiththe
service. Whereaserviceisbeing devel oped (Edvardssonet al., 2000), or an
existing servicebeingreviewed, examining boththecustomer’ sand provider’s
expectationsof theservicemay give hel pful insightsinto how thecomputer
support for theservice should beimproved or devel oped.

Oncesuchtool that may enabl ethe expectationsof customersand providers
tobeinvestigatedisscripting. Theva ueof scriptinginHCI haspreviously been
identified (Preece, 1994), but littlehasbeendonetofleshoutitsuseandidentify
someof theoutcomesit may providein HCI design. Inorder tofurther devel op
theconcept of service-oriented HCI, wediscussscripting and present asmall
study from an internal service area, the IT help desk, which raises some
significantissuesinthedevel opment of human-computer interfacesthat ad-
equately support theserviceencounter.

Script Theory

Inorder to make sense of theworld, peopledevel op cognitivestructuresto
describewhat they expect to happeninaparticul ar situation. For example, on
enteringaM cDonal dsrestaurant, the customer usesascript to act appropri-
ately in the situation. Thisinvolves queuing at the counter, ordering, and
receiving themeal on atray. If the customer was approached by asmartly
dressed waiter and ushered to a table, the customer would be confused
because such serviceprovider’ sbehaviour did not agreewiththecustomer’s
script. Similarly, if thecustomer entered aM cDonal dsrestaurant and asked for
a shoe fitting, the customer’s script would clearly be wrong. Scripts are
knowledge structures that are organised around routinized goal-oriented
activities.

Script theory was devel oped by Schank and Abelson (1977) asameans of
encoding knowledge structuresin computer programs. It hasbeenappliedin
management studiesasaway of mapping knowledgeof processes. Leighand
McGraw (1989) applied script theory toindustrial salespersonnel’ sactivities.
Morerecently, Greenwood (2000) hasapplied scriptinginnursing, Hubbert et
al. (1995) applied script theory to hairdressing as an example of aservice
industry, and Erasmus et al. (2002) propose the use of script theory in
consumer behaviour research.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.
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A scriptinvolvesalocationwheretheactivity takesplace, defined rolesand
props, entry conditions, expected outcomesand anumber of scenes(Schank
& Abelson, 1977). Activity istargeted at achievingagoal . That goal may be
dividedintosubgoals. Similarly, acomputer interactioninvolvesgoalsand
subgoals.

Thescript will usually requireexchangesbetween several actorstakingon
roles. Thetypical analysisoccursat thelevel of thedyadicinteractionbetween
thecustomer andtheserviceprovider (Solomonetal., 1985). Theexchange
that takes place between customer and provider will depend on the scriptsof
theparticipants.

Scriptsaretriggered by instantiating eventsand depend on entry conditions.
For example, if onewashungry, hunger would betheinstantiating event and
one’' sgoal would beto satisfy one’ shunger. However, entry conditionsfor a
restaurant will require hunger and the possession of ameansto pay by the
customer. If entry conditionsaresatisfied, ascript may beinvoked fromthe
customer’smemory. Similarly, ascript may beinvoked by the providerin
response to the customer’ srequest. In arestaurant, roles may include cus-
tomer, waiter, cook, cashier, and owner — all acting accordingtotheir own
scripts. Thecustomer selectsascript accordingto thetypeof restaurant.

The use of scripting in HCI will involve the comparison of customer and
provider scripts, theanalysisof thedifferences, theanalysisof theroleand
appearance of computer interactionswithintheserviceinteraction, andthe
comparison of theprovider and customer scriptswiththeexisting or proposed
computer dialog. Understanding the customer’ sscript and point of view may
havesignificant effectsonthedesign of thehuman-computer interface. Scripts
may differ incontent and el aborateness. Frequently, provider scriptsaremore
el aborateand detail ed than customer scripts. If someactionsappear inmore
detail in the customer script than in the provider script thismay point to a
potential reductioninthequality of theserviceinteraction. Suchareductionin
thequality may beperpetuated by thefixedinformation requirementsof the
computer system.

Scriptsmay start and end at different points, again creating servicequal ity gaps.
Hubbert et al. (1995) found that the customer’s script started before the
provider’ sscript. Whilethehairdresser considered that theserviceinteraction
started whenthe customer entered the sal on, customersconsidered the script
to beginwhen an appointment wasbooked. Similarly, thecomputer system
may not support theentireserviceencounter. Often, thecomputer dialog takes
thepoint of view of theservice provider and hencestartswherethe provider
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thinks the service encounter starts. This may be very different from the
customer’ sperception of thestart of aserviceencounter.

Scriptsmay bestrong or weak. Strong scri ptsincludeexpectationsof sequence
as well as occurrence of events. Weak scripts do not include sequence
expectations. Schank and Abelson (1977) defined asituational script asone
where, inaparticul ar context, participantshaveinterlockingrolesand sharean
understanding of what issupposed to happen. Thefocusof serviceindustry
scripting studiesison strong, situational scripts, which are examined for
mismatches.

Scripting enablestheHCI designer to draw out the expectationsof theuser or
potential user of thecomputer system. They identify thecustomer’ sknowledge
structuresconcerningtheserviceandtheservicedial ogthat theHCI designer
isaming to support and represent in the computer system. Furthermore,
investigating apotential user’ sservicescript away fromthecomputer interface
may avoid biasand undueinfluence by the human computer interfacethat
already exists.

Scripting may beusedto:

* Anaysetheserviceinteractioninorder todeterminetherequireddialog
for thecomputer system;

e Comparetheserviceinteractionfromthepoint of view of theprovider and
the customer with the computer dialog in order toidentify gapsinthe
computer dialogand shortcomingintheHCI design;

*  Anaysetheroleof thecomputer systemanditshumaninterfacewithinthe
serviceencounter inorder todeterminewhether itinhibitsor promotesthe
flow of the conversationand to seewhether itisunduly determiningthe
directionof theserviceinteraction. Gapsbetweentheserviceprovider’s
script and the customer’ sscript discovered through the application of
scripting may befoundto begapsinthecomputer dialog;

*  Provideanalternativeapproachto HCI design. Generally HCI design,
and particularly dialog designisbased ontheserviceprovider’ sbusiness
processes. Theemphasisisonwhat the provider organisation doesand
itsbusinessand dataneeds. Designing aserviceinvol vesanunderstanding
of what thecustomer doesto help deliver theservice. Itischaracteristic
of aserviceinwhichthecustomerisinvolvedinthedelivery.
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Scripting may be used ex-ante to examine participant expectations in the
serviceencounter asafirst steptoward designing thehuman computer interface
for theserviceencounter and ex-post to anal ysetherol eof acomputer system
inaserviceencounter post-implementation. Itislikely that, inboth cases, one
outcomeof ascripting study would bechangesintheHCI design.

IT Help Desks

IT help desks provide a prime example of a service, whether internal or
external,inwhichaserviceinteractionissupported by acomputer system.

InIT servicedelivery, theinternal help desk hasapivotal roleindelivering T
serviceswithintheorganisationsand determining servicequality. Thetradi-
tional roleof thel T helpdeskisinprovidingtechnical I T solutionsfor non-
technical users. It providesthekey interfacebetweenusersand I T profession-
alsandisthehubof I T servicesactivity. Thesupport of existinginformation
systemsandtheintroduction of new information systemsmay bemanagedand
monitoredfromthehelpdesk. Indeed, I T help desksmay haveastrategicrole
inthetake-upand management of informationsystems(Marcella& Middleton,
1996). Critically, internal help deskswill bethelink to external mai ntenance
providers. Thespeedand accuracy of diagnosis, together withtheidentification
of thesupplier andthetime-to-contact, will all beintegral partsof any mission-
critical system (Bruton, 2002; Czegel, 1998). However, despiteitskey roleat
theheart of thel T department, the hel p desk tendsto have apoor image.

User interaction may start with thehel p desk when hardwareand softwareare
installed at the user’s desk. The help desk will support and manage the
installation process, hel pthe user get started on the company’ snetwork and
support applicationtraining. Thehel p desk hasal sotraditionally focussed on
reactivesupport, receiving requestsfor help, filtering requestsand all ocating
technical resourcesto resol ve problemsarising out of therequests. However,
I'T help desksmay be moving towardsamore proactiverole, becomingthe
“humanface” of I T, servicing requestsfor new systems, arranging user training,
monitoring businessbenefitsof deliveredinformation systemsand negotiating
and evaluating servicelevel agreements(Bruton, 2002).

Thehelpdesk system supportsthel T hel p desk servicefunctionby recording
thecustomer’ sproblemandtrackingtheservicerequest’ sprogressiontoward
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completionandclosure. Thecall isallocated apriority that isused by theservice
engineerstodeterminetheorder inwhichcallsareansweredat peak times. The
computer system may beused not only todrivetheserviceinteraction, but also
todrivetheworkflowinamanner that may not becompl etely tothecustomer’ s
advantage.

Theperceptionof I T helpdesk servicequality will besignificantly influenced by
thequality of theserviceencounter betweentheinternal customer andthehelp
desk technicians. Differencesin scriptsbetweenthehel p desk customer andthe
serviceprovider may haveasignificanceinfluence ontheperception of the
service.

M ethod

Helpdesk staff andend usersinacity council wereinterviewed. Thel T services
department of the council comprised some 104 staff. As part of the Town
Clerk’ sDepartment, it provided avariety of I T support services. It operated
ahelpdesk forinternal customersthat |ooked after thefront officeactivitiesand
directed requeststotechnical services. Thehel p desk wasmanaged using a
Quetzal system. Callswereclassified accordingtothreelevelsof priority and
thehel p desk wasrun onthebasisof servicelevel agreementsdevel oped by
the customer service manager. Four staff ran the help desk, supported by a
manager.

All helpdesk staff and threeend userswereinterviewed. Scriptswereobtained
from both the help desk operativesand theinternal customers. Firstly, the
participantswereinterviewedto get someinformation ontheir useof thehelp
desk, andtheir attitudetoit. Thishel pedintheinterpretation of theresulting
scripts. Next each parti cipant wasasked towritedown asequential list of the
activitiesthat they would carry out inaserviceencounter withthehelpdeskin
order toresolveaproblem. Inour research we provided theparticipant with
examplesof unrel ated scripts, such as, for exampl e, hairdressing:

MAKEAPPOINTMENT
ENTER

WAIT

WASHHAIR
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CUTHAIR
PAY.

Showing the participants examples of unrelated scripts ensured that the
participant’ shel p desk script wasnot influenced by hel p desk exampl es. Other
unrelated scriptssuchasavisittothe GP, or arestaurant visit may servethis
purposeequally well.

Oncetheparticipant wasshown ascript, the parti ci pant wasgiven sometime
towriteout hisor her ownscript, whichwasthen collectedfor analysis.

Thesmall sizeof thesampl eprecluded any quantitativeanalysis. Scriptswere
compared usingasmall databasetoidentify similaritiesand differences.

Analysing the Scripts

Schank and Abelson (1977) focused on how ascript isdevel oped and used
approachesderivedfromartificial intelligenceto enabl etheencoding of scripts
inaform that could be represented in acomputer program. Hubbert et al.
(1995) analysed scripts in terms of subgoals and derived a master list of
subgoals. Their analysiswasvery much statistically focussed, examining
frequenciesof subgoal sand quantifying el aboratenessusing chi-squareanal y-
sis. Wetakeamorequalitativeview, drawing out i nterpretationsfromindi-
vidual scripts, highlightingqualitatively significant differencesand drawing some
conclusions. Scriptsmay betreated astextsthat can beanalysed asaform of
literature. Thefollowing sectionsanalysefour scriptsfrom hel p desk operators
andthreefromendusersindividually. Someinitial commentsaremade, leading
toadiscussionof theimplicationsfor thedesignof human-computer interfaces.

Help Desk Operator Script 1

SCRIPT TYPE: HELPDESK
MAIN GOAL: RESOLVEQUERY

SUBGOALS:
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CUSTOMERCALLS

ANSWER PHONE

ASK QUESTIONS

OPEN CALL

ADDDETAILS
GIVECUSTOMERRESPONSETIME
ALLOCATECALL

TECHNICIAN CALLSCUSTOMER
FIND RELEVANT SERVER

RESET PASSWORD
ADVISECUSTOMERPASSWORD RESET
CHECK CUSTOMER OK

END CALL

Thehelpdesk operator imaginesaspecificcall toreset apassword, initself a
very common activity. Thescript splitsinto three scenes:. receiving thecall,
technicians calling the user, and the help desk operator checking with the
customer beforeclosingthecall. Recelvingthecall splitsintointeractionswith
thecustomer andwiththecomputerised hel pdesk system. Thescriptindicates
that interaction with the help desk computer system isimportant, but not
necessarily adriver of thecall.

Help Desk Operator Script 2

SCRIPT TYPE: HELPDESK
MAIN GOAL: RESOLVEQUERY
SUBGOALS:

SWITCH PC ON

LOGINTO PC

OPEN UPCALL SYSTEM
LOGINTOPHONE SYSTEM
PICK UP UNFINISHED WORK
ANSWER PHONE

GREET CUSTOMER
TAKECUSTOMERDETAILS

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Service-Oriented Human Computer Interaction and Scripting 11

OPEN CALL
CUSTOMERDETAILSAPPEAR
ASK QUESTIONS

ADD CUSTOMERDETAILS
ADDMACHINEDETAILS
CONFIRM CUSTOMERDETAILS
CONFIRM MACHINEDETAILS
AGREEPRIORITY

CALL REF

RESPONSETIME
ALLOCATECALL

Inthiscasethehelp desk operator’ sscript startswithlogging ontothehelp
desk system. Thereisagreat deal moreelaboration ontheuseof thehel p desk
system. Indeed it may be suggested that the script is being driven by the
computer system’ srequirements. Thestructureof theserviceinteractionmay
bedriven by thecomputer dial og, forcing the customer into an exchangethat
may not beseen asrel evant tothecustomer’ sproblemand need for asol ution.
Thescriptendsoncethecall isallocated. Thisscriptincludesagreeing priority,
which script 1 doesnot mention.

Help Desk Operator Script 3

SCRIPT TYPE: HELPDESK
MAIN GOAL: RESOLVEQUERY
SUBGOALS:

ANSWER PHONE

GREET CUSTOMER

ADD CUSTOMERDETAILS
ADDMACHINEDETAILS

ADD DEPT DETAILS
ADDLOCATIONDETAILS

ASK QUESTIONS

ADD CUSTOMER COMMENTSTOCALL
AGREEPRIORITY
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THANK CUSTOMER
ALLOCATECALL
END CALL

Thisthird examplescript al so el aborateson the computer systemdialog and
suggeststhat the hel p desk systemdialogisanimportant driver. Thelevel of
detail concerning datainput suggeststhat thecomputer i nput requirements, not
the customer, are the prime focus of the help desk operator in the service
interaction. Bothagreeing on priority and communicating aresponsetimeare
mentioned, but againthe script endsoncethecall isallocated.

Help Desk Operator Script 4

TYPE OF SCRIPT: HELPDESK
MAIN GOAL: RESOLVEQUERY
SUBGOALS:

ANSWER PHONE

GREET CUSTOMER
LISTEN TOPROBLEM
ASK QUESTIONS

LISTEN TOANSWERS
PROBE CUST FOR MORE INFO
OPEN CALL

ADD CUSTOMERDETAILS
ADDMACHINEDETAILS
AGREEPRIORITY

CALL REF
RESPONSETIME

END CALL

Thisfinal exampleof ahel p desk operator’ sscriptislesselaborateintermsof
computer interaction and somewhat more customer-focused. Itisthescript
only that includeslistening to the customer. Again, the call ends oncethe
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responsetimehasbeen communicated. It makesnoreferenceto closingthe
cdl.

End User Script 1

SCRIPT TYPE: END USER
MAIN GOAL: RESOLVEQUERY
SUBGOALS:

CALL HELPDESK
WAIT FORREPLY

GIVENAME

GIVELOCATION

EXPLAIN PROBLEM

REPLY TO SECONDARY QUESTIONS
AGREEPRIORITY

CALL REF

WAIT

ENGINEERARRIVES

DESCRIBE PROBLEM IN DEPTH
LEAVEENGINEER TORESOLVE PROBLEM
RESPOND TO SECONDARY ENQUIRY BY ENGINEER
NOTEWHEN PROBLEM FIXED

WAIT(LATER)

RECEIVE CALL FROM HELPDESK
GIVESATISFACTIONRATING

END

Theend user script containsthree scenes. Firstly, thecall ismade, next the
engineer visitisreceived, andfinally thecall isclosed. Furthermore, threewait
eventsoccur. Thescript may indicatethat waitingisconsidered asignificant
issue. Theend user specifically noteswhentheproblemisfixed. Inexamining
thehuman-computer interaction, thisscript suggeststhat significantly increased
coverageof the serviceinteraction may be needed inthe help desk support
systemdialog.
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End User Script 2

TYPE OF SCRIPT: END USER
MAIN GOAL: RESOLVEQUERY
SUBGOALS:

LOGCALL INCENTRAL REGISTER

CALL HELPDESK

GREET OPERATOR

EXPLAIN PROBLEM

AGREEPRIORITY

CALL REF

CHECK DETAILSOFCALL WITHHELPDESK
END CALL

ASSIGN CALL REFIN CENTRAL REGISTER

Significantly, thisend user scriptinvol vesauser-maintainedlog, the Central
Register, maintained by the Central Payroll. Thescript beginsand endswiththe
Central Register. Thescript doesnot refer to problemresolutionor call closure.
Theinterview suggested that the respondent wasnot particularly concerned
withcall resolutionsinceshewouldjust do other work whilewaitingfor thecall
to be dealt with. Furthermore, it may be that interaction with the Central
Register isseen asthe point at which ownership of the problem ceasesfor this
user and becomessomeoneel se’ sresponsibility.

End User Script 3

TYPE OF SCRIPT: END USER
MAIN GOAL: RESOLVEQUERY
SUBGOALS:

PICK UP PHONE
CALL HELPDESK
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EXPLAIN PROBLEM

AGREEPRIORITY

CALL REF

RESPONSETIME

ENGINEERARRIVES
DESCRIBEPROBLEM IN DEPTH
LEAVEENGINEERTORESOLVEPROBLEM
GIVESATISFACTION RATING

Thethirdenduser scriptincludesinteractionwiththeengineer andareturncall
either toor fromthehel pdesk to giveasatisfactionrating. Boththeseelements
may need to bemadeexplicitinthecomputer dialog.

Discussion

Thissmall study haslooked at customer and serviceprovider scriptsfor an
interactionthatisstrongly supported by thel T hel p desk computer system. The
aim of theserviceisto providefixesfor computer problemsexperienced by
staff withinapublic sector organisation. Thescriptsprovideinterestinginsights
astotheexpectationsof participantsinaserviceencounter that arerelevantto
thedevel opment of human-computer interfaces.

Threeout of four help desk operator scriptsendwhenthecall isall ocated. For
end-userstheserviceinteractiondoesnot end until theproblemisresolvedand
the call isclosed. End user scripts, with the exception of end user 2, who
relinquishesresponsibility oncethecall isrecorded onaregister, involvethe
interactionwiththetechnicianandtheclosureof thecall. For example, GIVE
SATISFACTION RATING spart of twoend user scriptsbut only onehelp
desk operator script. Scripting may reveal mismatchesbetween providersand
customersconcerningwhereserviceinteractionsbeginand end. If thecom-
puter dialog only supportstheprovider’ sview of theservice, thenelementsthat
areimportant to the customer may remain unsupported. Scripting may enable
the scoping of theserviceinteraction and thematching of thecomputer dial og
totheservicedialog.

Theextensionof theend-users' scriptsbeyondtheoperators’ scriptstoinclude
waitingandthevisit of the support engineer suggeststhat computer dialogs
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should seek tointegrateavariety of provider participantsintheservice. Here
thedial og should connect the hel p desk operativeand theengineer. Further-
more, thecomputer dial og should besensitiveto pausesinitsprogression. The
dialogsinthehel p desk system should beawarethat await hasoccurred and
reflect thiswheninteractionwiththesystemisresumed.

Threeof thescriptscontai ned asignificant number of subgoal sconcerning data
inputintothehel p desk computer system. Inonescript theextent of el aboration
of thecomputer system dial og suggeststhat thesystemisthefocusof thescript
and thescript may bedriven by thecomputer system. Such subgoal sarenot of
interest toend users. Information elicited by thehel p desk operatorsmay be
seenasaREPLY TO SECONDARY QUESTIONSsubgoal by theend user
or part of EXPLAIN THEPROBLEM. Serviceencountersthat areeffectively
driven by the supporting computer systems carry a number of risks. The
information required by thecomputer system may not becentral totheservice
encounter and may not bein tunewith the customer’ sconcerns. Gathering
information seen asirrelevant to the customer may slow down the service
interaction and be perceived as time wasting by the customer. It will be
necessary intheserviceencounter toensurethat dial ogiseffectively conducted
withthecomputer systemandisnot inhibitingtheflow of theserviceencounter.
Thesescriptssuggest that theinformation requirementsof thecomputer system
can have asignificant effect on the service encounter. | nadequate human-
computer interfacesthat arenot sensitivetothenatureof theserviceencounter
candamageservicequality and evenalienatethecustomer at significant cost to
thebusiness. Thereforeitisimportant that information systemsdesignerselicit
customer and provider scriptsbeforedefiningthecomputer dial og.

Theextent of elaboration of subgoal swithinascript indicatestheimportance
attachedtothosesubgoal sby theparticipant. Inthesehel p desk scriptsitisthe
datainput that iselaborated by theservice providers. Lack of elaboration by
thecustomersindicateslack of interestin collecting data. Wherethecomputer
dialogismoreelaboratethanthe serviceinteraction dialog, theremay bea
mismatch betweentheserviceinteractionand thesupporting computer system.
Thenthedial oguesshould besimplified and other waysfound of collectingthe
dataof interest tothecomputer system outsidetheserviceinteraction. Itisthe
task of thecomputer systemto servetheserviceinteraction, not theservice
interactionto support thecomputer system.

Comparison of anumber of customer and provider scriptsmay reveal pivotal
eventsthat may be deemed significant becausethey appear inamajority of
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scriptsand may be elaborated on. The small sample of scriptsin thisstudy
suggeststhat AGREE PRIORITY isapivotal pointintheserviceencounter.
Thismay beapoint of stress, whichnot only needstobeinvestigatedinservice
terms, but al so may benefit from moredetailed computer support and from
being addressedindetail inthe HCI design.

Service-Oriented HCI

Thesescriptsraiseanumber of concernsrelevant to HCI and suggest that a
scripting exercise, conducted away fromthecomputer screen, may bevaluable
indevel oping HCI designs. Thedrivingemphasisin HCI onthetechnol ogy and
thecomputer application may obscuretheimportanceof theserviceinteraction
in determining the perception of the HCI design. Wewould suggest that an
approachto HCI that startswith an understanding of theservicemightyield
valuableadvancesinHCI design. Thefollowing outlinessomeprinciplesinsuch
aserviceoriented approach:

*  HCl designshouldbederivedfromservicedesign. A focusondesigning
theserviceinteraction shouldlead to adefinition of thehuman-computer
interface. HCI design that is derived from data structures may be
inadequatein supporting serviceencounters;

» Diaog should be driven by customer needs and by the customer’s
perception of the service interaction, rather than by the provider’s
businessprocesses. If thepurposeof theserviceinteractionisto satisfy
acustomer need, thenall computer interaction should bedirected tothat
goal. Both ordering of thecomputer dialog and datacollected should be
tunedtotheserviceinteraction;

»  Serviceoriented HCI must be sensitiveto the eventsand triggersthat
cause the service interaction. The design should take into account
activitiesthat haveled up totheinteractionand consider theknowledge
set of thecustomer and provider at the point of interaction and thebuilt-
in expectations of both parties. Scripting provides apossibletool for
elicitingsuchinformation;

»  Servicedesign should beintegrated with HCI design. The process of
servicedesignand HCI design should becarried out asajoint exercise,
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each design influencing the other, rather than be seen as separate
sequentia activities,

 HCI quality may be derived from reducing the gap between service
customer and HCI designer. Theremay be agap between thedesigner
who defines the computer interface based on someinput from auser
representative, theprogrammer whobuildstheinterface, andthefinal user
whointerpretsthe computer dial og onthebasi sof her ownscript. Each
participant inthedesign hashisor her own script concerningwhat should
happen inthe human-computer interaction. Thesearehighly likely to
differ. Scripting may encourageafocusontheuser or customer’ smental
model and henceinfluencethecomputer interfacedesign;

*  Service-oriented HCI should aligntheserviceinteractiondialogandthe
computer dialog. Theeffectivenessof thecomputer systemin supporting
theserviceinteractionshouldarisefromsuchalignment. Additionally, the
HCI design should beflexibleand ableto absorb changesintheservice
interaction. TheHCI design should beawareof previousinteraction so
that fixed, brittledial og structuresareavoidedinwhichthesamequestions
areasked several times.

Conclusion

Thisstudy suggeststhat scripting may beval uableasasystem devel opment tool
for supporting thedesignand devel opment of information systemsto support
serviceinteractions, and particul arly in devel oping the human-computer inter-
face. Understanding service provider and customer scriptsmay enablethe
devel opment of acommon script that would raise servicequality (Mohr &
Bitner, 1991) andimprovetheuseof supportinginformation systems. Script
analysismay enabl ethedevel opment of computer dial ogsthat support theflow
of the service interaction. The role of the computer system in the service
interaction isitself an area for further research. In this study the scripts
suggested that thecomputer systemwasnot adequately supportingtheservice
encounter and may havebeenimposing additional stressonwhat wasalready
astress-ladeninteraction.
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Chapter I |

User Acceptanceof
OnlineComputer

Games,

Comparing Two Models
In a Field Study

Yuan Gao
Ramapo College of New Jersey, USA

Abstract

User interface design makes an important contribution to the effective
presentation of online entertainment products. Inthischapter, weexamine
two modelsin predicting user acceptance of online computer games. The
first is the technology acceptance model (TAM) from the information
systems field, while the second is a consumer behavior model based on
marketing and advertising research. A field study was conducted to
empirically test the two models. Resultsindicate that both modelsexplain
a significant amount of variance in our dependent variables: attitude
toward the game and intention to return to the game, with TAM a more
consistent predictor of both result variables. This study sheds light on
research of Web-based product presentation in general and that of
entertainment products such as online computer games in particular.
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| ntroduction

FirmsengagetheWebinawiderangeof activitiesfrom puremarketing and
promotion, customer service, to direct salesand generation of advertising
revenue (Berthonetal., 1996; Singh & Dalal, 1999). They have embraced
Internet and Web technol ogiesinvariouswaysto reap the potential benefits
brought by thisrelatively new medium (Berthonetal., 1996; Liuetal., 1997).
Throughthisspecial medium, firmscan disseminatemoreinformationinexpen-
sively, market, promote, and sell productsand services, and enhancecustomer
support at alower cost (Palmer & Griffith, 1998). Oneof theusesof theWeb
istheddlivery of onlineentertainment, including onlinecomputer games. Insuch
products, attributeslikethenavigationa structure, theinteractivemedia, online
hel pfunctions, and search mechanism aresignificant factorscontributing to
visitor and player retention.

Therel ationshi p between suchfeaturesand theeffectivenessof the presentation
of onlinecomputer gameshasnot beenwidely exploredintheliterature. This
chapter explores the application of two distinct streams of research, the
consumer behavior theoriesin marketing research, and thetechnol ogy accep-
tancemodel (TAM) ininformationsystems. It comparesthepredictivepowers
of thetwomodelsinuser attitudetoward acomputer game, and their intentions
toreturntothegame.

Attitude Toward the Game (Ag)

Toevaluatetheattractivenessof an onlinecomputer game, attitudetowardthe
game(Ag) isdefined hereinasimilar way tothat of ameasurecalled attitude
towardthesite (Ast), developedinresponseto aneedto evaluate Web site
effectiveness. Attitudetowardthesiteisconsidered auseful indicator of Web
users’ predispositionsto respondfavorably or unfavorably to Web contentin
natural exposuresituations(Chen& Wells, 1999).

Thetheory of reasoned actions(TRA) hasbeenawidely studied model insocial
psychology that demonstratestherel ationshi p between attitudeand behavioral
intentions(Ajzen & Fishbein, 1980; Fishbein& Ajzen, 1975). Accordingto
TRA, aperson’ shehavior isdetermined by his/her behavioral intentions, which
inturn is determined by a person’s attitude concerning such a behavior.
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Additionally, aperson’ sintentiontorevisitaWeb siteor comeback toreplay
agamecanalsobeseenasaresult of hisher attitudetoward using atechnology
that the personintendstouseagaininthefuture(TAM) (Davis, 1989; Davis
etal.,1989). Thusweconsider Aganimportantindicator of gameeffectiveness
inattracting current and potential players.

| ntention to Return

IntentiontorevisitaWebsiteisanother indicator of siteeffectiveness. Since
onlinecomputer gamesare presented and played intheenvironment of aWeb
browser, wearguethat aplayer’ sintentionto comeback tothegameistoa
largedegreeinfluenced by the presentation of thegameintheformof aWeb
pageor site. Repeat visitsincreasethenumber of timesaconsumer isexposed
toacommercial messageor product. For astore, loyal customerscontribute
toastore’ sprofitability intheform of increased sal esrevenueand reduced
customer acquisition costs. Inthecaseof an onlinecomputer game, customer
loyalty relatestoincreased stickinessof thesite. Aaker (1995) suggeststhat the
benefitsof retainingloyal customersexceed those of gai ning new prospects.
For thesereasons, itisinthe sponsoring company’ sinterest todevelopane-
storethat would retain customers, and onlinegamethat woul d attract repeat
vigts.

Nonetheless, aWeb siteisdifferent from other formsof advertisingon TV,
radio, or in magazines, where product messages can be forced upon the
viewersby meansother thantheaditself. For exampl e, advertisementscan be
embedded in programslikemovies, sportsprograms, or radiotalk showsthat
may beof interest totheviewer or listener. For aWeb site, ontheother hand,
thevaueof thesiteitself and aconsumer’ sattitudetowardthesite, formed after
hig’herinitia visit, providetheincentivefor his/her returntothesiteinthefuture.
Avigitor’ sattitudetowardthesitewhilevisitingthesiteimmediately influences
his/her processing of siteinformation andisreflected through his/her subse-
guent surfing behavior, for exampl e, mouseclicks. Thisexploration behavior
may haveadditional influenceson her/hisintentiontoreturn.

Suchanintention may beaffected by theperceivedinformativenessof thesite,
the enjoyment experienced by thevisitor, the useful ness of the site, or the
usefulnessof aparticul ar featureof thesite. Thisstudy adoptsthismeasureas
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another important indicator of theoverall effectivenessof asite, treatingit as
another dependent variableresultingfromavisitor’ sexperiencewiththesite.

Insummary, Agandintentiontoreturn areused asdependent variablesinboth
model spresented bel ow to eval uatethe effectiveness of an onlinecomputer
game.

The Technology Acceptance M odel
(TAM) (Model 1)

Ininformation systemsresearch, auser’ sattitudetoward technology isad-
dressedintheTechnology AcceptanceModel (TAM) (Davis, 1989; Daviset
al.,1989). TAM findsitsrootinthetheory of reasoned actions(TRA) (Ajzen
& Fishbein, 1980; Fishbein& Ajzen, 1975), and proposesthat perceived ease
of useand perceived useful nessof technol ogy areantecedentsto user attitude
towardtheuseof technol ogy and subsequent behavior. Duetoitsparsimonious
natureand highly reliableconstructs, TAM hasbeenwidely adoptedinthe
research of user acceptance of technol ogiessuch asword processors(Davis
etal., 1989), spreadsheet applications (Mathieson, 1991), e-mail (Szajna,
1996), and Web sites(Koufaris, 2002). Thisstudy appliesthetwo constructs
of theTAM model to onlinecomputer gamesand|ooksat the predi ctive power
of each to user experience, reflected in his/her attitude toward the siteand
intentionto play thegameagain.

Likeaword processor that hel ps create work-rel ated documents, and an e-
mail systemthat facilitatescommuni cationsat work, thecoll ectivedesignof an
online computer game incorporates various types of current information
technology tofacilitateinformationretrieval and sitenavigationduringagame
play. Theoriginal TAM model ispresentedinFigure1.

Somemajor design featuresof aonlinecomputer gamesitemay includethe
gameclassification and menu structure, ahow-to-play section, aninternal
searchengine, asitemap, and anonlinehel pfunction, among others, all of which
areintended to enhancetheexperienceof avisitor or player. However, our
focusisonthemicrolevel of eachindividual game. Likethat of atypical e-store
site, designfeatureswithinanonlinegamearebased onacombinationof certain
Web-based computing technol ogiessuch asframe, Javascript, audio, video,
andanimation. Theperceived easeof useand perceived usefulnessof thegame
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Figurel. TheTechnology Acceptance Model (based on Davisetal., 1989).

Perceived
Useful ness of
Technology

/ Intention to Use
Attitude toward Technology

Perceived Ease of Technology /

Use of
Technology

areperceptionsderivedfromthecollectivefunctionality of thegamesite. Hence
weconsider TAM anappropriatemodel to useinthiscasetotest thepotential
relationship betweenthetwo TAM constructsand attitudetoward thegame
andintentiontoreturn.

Hla: Attitude toward the game is positively associated with perceived
ease of use.

H1b: Intention to return to the game is positively associated with per-
ceived ease of use.

Hlc: Attitude toward the game is positively associated with perceived
usefulness.

H1d: Intention to return to the game is positively associated with per-
ceived useful ness.

We summarize our first model in Figure 2. Though we do not formally
hypothesizetherel ationship between Agandintentiontoreturn, weexpect to
seeahigh correl ation between those dependent variablesin our study.
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Figure 2. TAM Applied to Online Computer Games.
: / Attitude
Perceived Ease of toward Game

Use of Game \

Perceived Intention to
Usefulness of Game Return Game

Consumer Behavior Model (Model 2)

TheWorld WideWebisavaluable communicationschannel founded ona
hypermediasystem. Thedesignand presentation of productsand services,
such asentertainment, arecritical ininfluencingonlinevisitors' attitudeand
intentions to return. Factors related to consumer behavior, attitude, and
perceptionintheonlineenvironment havebeen gradually exploredinrecent
research (Chen & Wells, 1999; Ducoffe, 1996; Eighmey, 1997; Koufaris,
2002). Attitude in turn mediates the effect of systems' characteristicson
behavioral intentionssuch asintention to revisit and intention to purchase
productsfrom the sponsoring companies.

Entertainment

Anonline game’ sentertainment effect isan important source of valuefor
visitorsand players of the game, just like entertainment providesvalueto
consumersthroughitsability toenhancetheexperienceof visitorstoaWebsite
(Ducoffe, 1996). M essages presented in an entertaining format were consid-
ered to impact attitude positively (Mitchell & Olson, 1981). Uses and
gratificationsresearchindicated that theentertainment val ueof acommunica
tionsexchangeliesinitsability tofulfill theaudience’ sneedsfor escapism,
diversion, aesthetic enjoyment, or emotional release(McQuiail, 1983). Jupiter
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Research (1999) finds36% of respondentsengagein entertainment activities,
likeviewingvideos, listeningtoaudio, playingfantasy games, andvisitingmovie
or sports sites. This paper proposes that the entertainment of an online
computer gamesimilarly nurturesafavorabl eattitudeintheplayer towardthe
computer game, andinturn providesincentivetocomeback inthefuture. We
thusproposethefollowing hypotheses.

H2a: Attitude toward the game is positively associated with perceived
entertainment.

H2b: Intention to return to the game is positively associated with per-
ceived entertainment.

I nfor mativeness

Consumersconsider informationamajor benefit of being exposedtoany type
of commercial messages (Ducoffe, 1996). Information isone of the need-
satisfying functionsderived from mediacommunications, accordingtothe
extended usesand gratificationstheory (McQuail, 1983). Consumersinthe
onlineenvironment valueinformationjust likethoseinthetraditional media, with
48% of respondentsinaJupiter Research survey citingtheir major useof the
Webfor product research and gatheringinformation (Jupiter Research, 1999).
Eighmey (1997) findsthat Web siteusersbenefit frominformation that adds
valueinandof itself.

Beinginformativeisbeingableto provideor convey information. Inthisstudy,
weconsider informativenessaperception. Onlinegamesitescan offer tutorials
or demosof game playsaswell ascomprehensive FAQsand how-toliststo
attract and retain new and noviceplayers. Additionally, aninformativegame
providesupdated information on suchitemsascumul ative pointsearned, top
scoresachieved by other players, and current actionsavail abletotheplayers.
In this study, we focus on the microlevel of an online game and adapt the
informativeness construct interms of various aspects of the game, such as
instruction clarity, progressreport, performance updates, and related help
functions.

H2c: Attitude toward the game is positively associated with perceived
infor mativeness.
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H2d: Intention to return to the game is positively associated with per-
ceived informativeness.

Irritation

I'rritationisan unintended outcomefromyvisitingaWeb site. It can be caused
by tacticsempl oyed by siteadvertisersand gamepromotersthat annoy, offend,
andinsulttheaudience, or that areoverly manipul ative (Ducoffe, 1996). It can
alsobearesult of visitor feelingsof confusion, distraction, and messinessdue
totheway aWeb siteor onlinegameispresented and thefeaturesincorporated
(Chen& Wells, 1999). Inthetraditional media, anirritatingcommercial isone
that provokesand causesdi spleasureand momentary impatience (Aaker &
Bruzzone, 1985; Greyser, 1973). IntheWeb context, irritationmay arisefrom
thenegativefeelingsabout theorganization, afeatureof thesite, or thevisitor’s
frustrationwiththecomputer game. Thuswehypothesizethefollowing.

H2e: Attitude toward the game is negatively associated with perceived
irritation.

H2f: Intention to return to the game is negatively associated with
perceivedirritation.

Figure 3. Consumer Behavior Model Appliedto Online Computer Games.

- Attitude
Perceived toward Game
Entertainment \
Perceived \
Informativeness Intention to

Return to
Game
Perceived Irritation
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Figure 3 summarizes the second model in our research. The dashed lines

connecting perceived irritation and the two dependent variables indicate
negativerelationships.

M ethodology

Research has been done in getting consumer reactions to their shopping
experience with real-world commercial sites. Jarvenpaaand Todd (1997)
gathered consumer comments and responsesto questionsabout el ectronic
commerce after their visits to a real-world Web site. Koufaris (2002)
conducted afield study to understand onlineconsumer attitudesand behavior.
Chenand Wells(1999) devel oped an attitudetoward thesite (A st) construct
through gathering visitor evaluationsof Web sites. Anadvantageof studies
usingreal Websitesisthehigher level of external validity obtained. Weadopted
threereal onlinecomputer gamesinour field study. Thegamesincludeacard
game, Black Jack, inarealistictableand chipsenvironment, asimul ated arcade
game, Supertris(likethevideo Tetrisgame), andasomewhat literally challeng-
ing Word Painter game (aword puzzle).

Subjectswererecruited through agiftincentivefromundergraduate studentsof
anortheastern collegeintheUS. Thefield study wasconducted inacomputer
lab. Each participant played two gamesandfilled out asingle-pagequestion-
nairecontaining 7-point semanticdifferential scalesfor test variables. Sample
demographicinformationwithrespect to age, gender, and prior experience
with the net and online gameswas al so taken. On average each participant
spent 10 minutestrying out agameandfilling out asurvey for that game. The
majority of theparticipantswerecomputer-savvy, with most having played
online games more than 10 timesin the recent month. Additionally, they
regularly spent over 20 hoursaweek surfing thenet.

The Survey Instrument

All scale items used in this study were adapted from existing literature.
Perceived ease of use and perceived usefulness were adapted from Davis
(1989). With the consumer behavior model, perceived entertainment, per-
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celvedinformativeness, and perceivedirritationwereadapted from Ducoffe' s
(1996) consumer perceptionsof Web advertising. Somescal eitemsmeasuring
theinformativenessof aWeb siteweremodified to measuretheinformativeness
of acomputer game. The intention to return construct was adapted from
Madrigal (2000), and attitudetoward thegame (Ag) wasadopted from Coyle
and Thorson’ s(2001) scaleof attitudetoward theWeb site. Participantswere
askedtoindicatetheir agreement or disagreement with statementsgivenonthe
survey ona7-pointdifferential scale. Appendix A showstheinstrumentitems
usedinthissurvey.

Results

Withineachmodel, two multipleregressionanalyseswereconducted based on
105 useabledatapointscollected fromthefield study. Onemodel considered
attitude toward the game as the dependent variable, and the other treated
intentiontoreturn asthedependent variable. Thescaleitemsweretested for
reliability. Cronbach’ sal phason multi-item scalesweresummarizedinthe
followingtable, which providesevidenceof internal consistency of thescales
adoptedinthisstudy. Thetwo proposed model swerethen separately tested.

In Model 1, perceived ease of use and perceived usefulness of the game
explained about 34% of thevariance (adjusted R-squared) in attitudetoward
thegame. Both variablesare significant at p< .01 aspredictorsof attitude.
About 57% of thevarianceinintentiontoreturntothegamewasexplained by

Table 1. ScaleReliability.

Scale Cronbach’s Alpha
Perceived Ease of Use .8834
Perceived Usefulness .9459
Perceived Entertainment .9438
Perceived Informativeness .8223
Perceived Irritation .7953
Attitude toward Game .9782
Intention to Return .9321
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thesametwo variables, with each again significant at p<.01. Assumptionsof
regressionanalysisweretested: VIFswerelow, indicating no multicollinearity;
standardized residual swerenormal; and scatter plotsof standardized residual
versus predicted value show no particular pattern indicating no
heteroscedasticity. Thuswe concludethat hypothesesH1a, H1b, H1c, and
H1ldweresupportedinthisstudy.

In Model 2, both perceived entertainment and perceived irritation were
significant predictorsof attitudetoward thegame, at p< .01, whileperceived
informativenesswasnot significant (p>.10). Themodel explained 64% of
varianceinattitude. Inthemeantime, thethreevariablesin M odel 2 explained
80% of thevarianceinintentionto return, with both percel ved entertainment
and percelvedinformativenesssignificant predictorsof suchintentions, while
perceivedirritationwasnot asignificant predictor of intentiontoreturn(p>.10).
Asinthefirstmodel, assumptionsof regressionanaysisweretested: VIFswere
low, indicating no multicollinearity; standardized residual swerenormal ; and
scatter plotsof standardizedresidual versuspredicted val ueshow no particul ar
patternindicating no heteroscedasticity. Insummary, weconcludethat hypoth-
eses H2a, H2b, H2d, and H2e were supported, and H2c and H2f were not.

Discussion

Model 1 based on TAM seemsto provideaconsistent framework to predict
consumer acceptanceof technol ogy, including onlinecomputer gamessuchas
those tested in the field study. An immediate observation is that the two
variablesinthe TAM model seemto bebetter predictorsof intentiontoreturn
to the game (play the game again). On the other hand, the three perceptual
antecedents to online consumer behavior as a whole seem to explain a
significant portion of variancein attitudeand behavioral intentions, but did not
serveasconsistent predictorsinthetworegressionruns. Replication of this
study shouldfurther examinetherolesplayed by eachfactor.

Thisstudy used college students (between ages 16 and 25, and somebetween
25 and 30) asparticipants, who are deemed appropriate subjectsin that they
make up asignificant portion of the I nternet population (GVU’ s10th User
Survey). With respect to demographics of computer game players, 34% of
most frequent gameplayersareunder theageof 18, and 28% of most frequent
game players are between the ages of 18 and 35, according to areport by
Interactive Digital Software Association (IDSA, 2002). According to a
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national survey of 1,162 collegestudentsby thePew Internet & AmericanLife
Project in Washington, DC, 65%0f studentsreported that they wereregular
gameplayers(Gardyn, 2003).

Whiletheuseof studentsmay threaten generalizability, that threat ismitigated
by thefact that our student popul ationwasfromacollegeinadensely popul ated
suburban area. Such students are considered more representative of the
general population and may be more appropriate for consumer behavioral
studiesthantraditional collegestudentsthat attend universitiesinremoterural
areas(James & Sonner, 2001).

However, whether the general public will respond in the same way asthe
student sampledidinthisstudy isunknown. Thegamessel ected for thisstudy
wereasbroad aspossiblewith theinclusion of threedistinct typesof games.
Nonethel ess, factorssuch astheamount of animation andinteractivity could
potentially influencetheresults.

Concluding Remarks

Findingsof thisstudy areencouraging. Perceptual antecedentsto consumer
attitudetoward traditional communicationsand advertising mediawerecom-
paredto TAM inthisstudy, and themajority of therel ationshipswerevalidated
viahypothesestested. Like much prior research in consumer behavior and
technol ogy acceptance, thisstudy wasobservational . Futureresearch should
exploreexperimental designsto study theeffectsof content factorssuch as
color, animation, and audio, onattitudinal consequences. A sthe popul ation of
onlinegameplayerswill grow dramatically inthenextfew years, researchinto
user acceptanceof onlinecomputer gameswill turnout tobemoreand more
importantinunderstanding factorsimpacting thebottomlineof onlineentertain-
ment providers.
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Appendix A

Survey Instrument (Itemswererandomized in sequencewhen administered)

Please check the nameof thegameyou played:

4 Black O Word Painter O Supertris 4 Equa Out U Other
Jack
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Part A. Y our Evaluation of the Game. Circlethe number that best indicates
your agreement or disagreement with each statement.

Definitely ¢-..cocoocco.c > Definitely
Disagree Agree
[perceived entertainment]
This gameis entertaining. 1 2 3 4 5 6 7
This gameis enjoyable. 1 2 3 4 5 6 7
Thisgameisfun. 1 2 3 4 5 6 7
[perceived informativeness)
This game provides good information onrulesof the 1 2 3 4 5 6 7
game.
This game provides timely information on my 1 2 3 4 5 6 7
progress.
This gameisinformative of my performance. 1 2 3 4 5 6 7
[perceived irritation]
This game is annoying. 1 2 3 4 5 6 7
Thisgameisirritating. 1 2 3 4 5 6 7
This gameisfrustrating. 1 2 3 4 5 6 7
[perceived ease of useg]
It was easy for me to learn to play this game. 1 2 3 4 5 6 7
My interaction with this game was clear and 1 2 3 4 5 6 7
understandable.
It would be easy for meto become skillful atplaying 1 2 3 4 5 6 7
this game.
| find this game easy to play. 1 2 3 4 5 6 7
[intention to return]
Itisvery likely that | will play this game again. 1 2 3 4 5 6 7
| will return to play this game when | need 1 2 3 4 5 6 7
entertainment.
I will recommend this gameto afriend. 1 2 3 4 5 6 7
[perceived usefulness]
For the purpose of future game playsin general [the next four items],
playing this game can improve my game 1 2 3 4 5 6 7
performance
playing this game can improve my gameproficiency 1 2 3 4 5 6 7
playing this game can improve my game 1 2 3 4 5 6 7
effectiveness
| found playing this game useful. 1 2 3 4 5 6 7
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Part B. Pleaseindicateyour overall impression of thisgameby checking a
number oneach row, with 1 being, e.g., that you consider thegamevery bad,
7being, e.g., that youarevery favorableof thisgame, and 4 beingthat youfeel
neutral aboutit.

[attitudetoward thegame (Ag)]

Bad 1 2 3 4 5 6 7 Good
Unfavorable 1 2 3 4 5 6 7 Favorable
Didlike 1 2 3 4 5 6 7 Like

Part C. Answersonthissurvey areanonymous. \Weappreciateyour responses
tothefollowing questions.

1. How many hoursaweek, onaverage, doyou spendonline?

- 05 _ 6-10 - 10-20 — Morethan 20 hours
2. Haveyouplayedanyonlinegamesbefore? - Yes - No

If yes, how many timesinthepast month?

- 0-4times - 5-10times - >10times
3. Yourage:

- 16-20 - 21-25 - 26-30 — Over 30
4. Yourgender: - F - M
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Abstract

This chapter introduces the research and application of the Web-STAR
project, which began at Towson University in 2002. The main goal and
pur pose of the Web-STAR (Web-Survey Tool for Analyzing Requirements)
project is to provide a standardized survey tool that developers can use
to determine the user requirements for existing or new Web sites. The
Web-STAR will allow this most vital stage in the development processto
take place within a convenient, tested, and cost-effective method. Based
on existing work in user evaluation design, Web-STAR will take sound
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devel opment practices and apply themto user requirementsin the design

of informational websites. Thischapter presentstheresearch-in-progress
development, testing and current status of Web-STAR.

| ntroduction

User involvement inthedevel opment stageiscritical tothesuccessof anew
information system (Hoffer, George, & Valacich, 2002). Web sites are
theoretically nodifferent; however, duetotight timelinesfor Web devel opment
projects, users typically have been left out of the development process.
Increasingly, organizationsareinvolving usersinmany different stagesof their
Web devel opment projects, asit hasclearly been showntoimprovetheuser
experience. Thiscanlead to morerepeat visitorsand,inthecaseof e-commerce
sites, higher sales. Examplesof well-known compani esand organi zationsthat
include user involvement in Web development projects include Eastman
Kodak, IndianaUniversity, theNational Institutesof Health, IBM, andthe
National Football League (Clarke, 2001; Corry, Frick & Hansen, 1997;
Lazar, 2001; Tedeschi, 1999; Yu, Prabhu & Neale, 1998). User input is
necessary to determine what needs users have, both relating to the user
interface (usability), and the content offered by theWeb site (functionality).
Also, therearemultiplestagesof devel opmentinwhichuserscanbeinvolved.
For instance, userscan take part in usability testing, to help ensurethat the
interfaceiseasy touse, aswell astofind any interfacecomponentsthat may be
confusing or problematicfor users(Nielsen, 1994). Incertaintypesof Web
sites, such ase-commerce, search engines, and newspapers, thetasksmay be
well defined (Lazar, Ratner, Jacko & Sears, 2003). However, for themajority
of informationa Web sitesuser tasksarenot well defined, and datacollection
(requirementsgathering) needsto be doneto determinewhat taskstheusers
actually needto perform. Itisacommon misperceptionthat youwill not know
whotheusersof theWeb siteareuntil after theWeb siteisbuilt, and people
havebeguntovisittheWebsite. Most Web sitesarebuilt withacertaintarget
user populationinmind (Lazar, 2001). Thistarget user popul ationmay rel ate
to age, gender, geographic location, topic of interest, job activity, or other
factors. Peoplethat represent the demographicsof thetarget user popul ation
aretheonesthat should beinvolvedinrequirementsgathering. Evenif the
specificusersinvolveddonot visittheWeb site, they aretheonesbest qualified
to hel p determinewhat thetask needsand usability needsof theWeb siteare.
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Thereareanumber of different methodsfor user involvementinrequirements
gathering, including focus groups, interviews, surveys, and card sorting.
Surveysareespecially popul ar becausethey allow datato becollectedfroma
largenumber of peopleinashort amount of time. A recent study foundthat the
two methodsused most oftenfor requirementsgatheringfor Web sitedevel-
opment are surveysand interviews (L azar, Ratner et al., 2003). One of the
strengthsof surveysisthat they can bedistributed to awide participant base
and in avariety of formats such as paper, e-mail, Web site, or telephone
(Dillman, 2000; Lazar & Preece, 2001). Onechallengeinusing surveysisthe
start-uptimerequiredfor creating, testing, and validating asurvey. Thegoal of
thischapter i sto present theresearch-in-progressdevel opment and testing of
astandardized survey tool that canbeutililizedfor user requirementsgathering
forinformational Websites.

The Challenge of Requirements
Gathering

Moreuser involvement in adevel opment project comeswith arelated cost
(Bias& Mayhew, 1994). Whileit takesmoretimeand money toinvolvethe
users and understand their usability and task needs, the result is a more
appropriate system. Thetimerequired to create asurvey for requirements
gathering canbechallenging, and many of thoseassignedwiththeresponsibility
may not beaware of how to do requirementsgathering, or with theintricate
challengesof Web usability. Part of thekey to improving usability and user
involvement for Web sitesisto makeit easier for designersby providing a
toolbox (pre-tested surveys, interfaceguidelines, etc.) to assist themwith user
involvement. Itisnot asuseful totell designers”tobuildaninterfacethat iseasy
touse,” asitistosay, “follow these 10 guidelinesto makeagoodinterface”.
Popular setsof interfaceheuristics, suchas Shnelderman’ s“ 8 Gol den Rul esof
InterfaceDesign” (Shneiderman, 1998), can hel ptrand atethelarge concept of
interfacedesigninto something moreconcreteand manageable. Similarly,itis
achallengeto say todesigners, “find out what theusersneed,” butitiseasier
to provideasurvey tool that will hel p with understanding what user needs
relatedtousability andfunctionality.

Thebest way toencouragemoreuser involvementintherequirementsgathering
stageistolower the cost (in time and effort) for the designers of doing so.
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Providingwell-written surveysthat have already been devel oped and tested
canincreasethelikelihoodthat surveyswill beutilizedfor user involvement. A
number of surveyshaveal ready been devel opedinthefield of human-computer
interactionfor evaluating user interfacesafter they havealready been devel -
oped. These survey tools include the Questionnaire for User Interaction
Satisfaction (Harper, Slaughter & Norman, 1997), the Web Analysisand
Measurement Inventory (Kirakowski, Claridge & Whitehand, 1998), the
Information Quality Survey (Zhang, Keeling & Pavur, 2000) andthe WEBMac,
aseriesof surveysdealing with motivational quality of aWebsite(Small &
Arnone, 2000). Whileall of these surveyscan assist with eval uating asystem
afterithasbeenbuilt, areview of theliterature showsthat no surveyshavebeen
created for assisting with the requirements gathering stage of Web site
devel opment.

Thegoal of thisresearchisto develop asurvey tool that can beused for user
requirementsgatheringinWebsites. Wehavenamedthisproject Web-STAR,
theWeb Survey T ool for Analyzing Requirements. Thoughtherearedifferent
typesof Web sites, such ase-commerce, informational, and entertainment
(Lazar, 2001), thegoal of Web-STARistoassi st withrequirementsgathering
whereitisneeded most: for informational Web siteswheretasksarerel atively
undefined. For instance, itiswell-defined what taskspeoplewant to perform
at a newspaper Web site, since it is based on the paper version of the
newspaper, whichhasexistedfor hundred of years. Itiswell defined what type
of information peoplewant tofind with asearch engine, and themethodsfor
forming search queries have been well developed by the library science
community (Marchionini, 1995). Thetasksfor aninformational Websitecan
bemuchlessclear-cut. Forinstance, consider theWebsitere-designfor the
Collegeof Scienceand Mathematics(CSM), oneof six collegesat Towson
University. A re-design for the CSM Web site was planned for Fall 2001.
Requirements gathering surveys were created and distributed among the
faculty, staff, and studentsinthecollege, to hel pdeterminewhat typeof content
they wanted to see on the site. More than 70 surveys were collected from
representativeusers. M ost respondentsindi cated that whilethey did not visit
theCSM Web siteonaregular basis, the content that would interest themdid
not currently exist ontheWeb site. Usersresponded that they wereinterested
inresourcessuchaslistsof college-widecommittees, and minutesof previous
college council meetings. These resources had not been available on the
previousversion of theWeb site, and without asking theusers, therewasno
way to determinethat thiswasthe content that most i nterested them. Only by
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passi ng out surveyswasit possi bl eto determinethat thiscontent neededto be
addedtothesite. Neither of theseresourceshad been previously availableon
theCSM Website. Evenif thesitewas 100% usabl e, userswould not return
to the Web site because over time, the content iswhat influences the user
experiencethemost (Davern, T€ eni, & Moon, 2000; Sinha, Hearst, Ivory &
Draisin, 2001). It wasimportant to consult the usersto determinewhat their
task needs were for the College of Science and Mathematics at Towson
University.

The Challenges of Web Usability

Whileitisimportant to determinewhat content usersareinterestedin, thereare
also many challengesto making aWeb site that is easy to use. Unlessthe
designerisbuildingaWeb applicationthat will bedeliveredto awell-defined
organizational audience (such as acorporate intranet), it isnot knownin
advance what browsers and connection speeds the users will have. For
instance, Web sites can appear differently based onthe browser brand, the
version, and the platform (e.g., Microsoft Internet Explorer, 4.0, for the
Macintosh). For designers, itisalwaysagoodideato determinewhat browser
isused by themajority of their target user popul ation (Lazar, 2001). Thisway,
testing canbedoneto ensurethat theWeb sitewill appear appropriately inthe
browsersthat most usersuse. Another important concernistheconnection
speed. If alargenumber of targeted usershavel nternet connectionsthat are
relatively slow (suchas28.8dial-up), thenthismeansthat thedesignersof a
Web siteneed tofocusonmaking surethat Web pagefilesizesaresmall (L azar,
2001). When Web pagestakealongtimeto download, it can changetheuser’ s
perception of theWeb page content. For instance, whenit takesalongtimefor
theWeb pageto downl oad, thiscan changetheuser’ sperception of thequality
of the content, or whether the content i sperceived to beinteresting (Jacko,
Sears& Borella, 2000; Ramsay, Barbesi & Preece, 1998). Theseshould be
important concernsfor theWebdesigner.

Useof plug-inapplications(such asFlash or Acrobat reader) isnot standard
acrossthepopulationof Webusers. Therefore, plug-insshouldbegivenasan
option (e.g., click herefor the Flash version of thesite), not asarequirement
(e.g.,toview thispage, youmust haveFlashinstalled). Only if requirements
gathering confirmsthat nearly all of thetargeted usershaveaplug-ininstalled
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isit satisfactory torequireuseof aplug-intoview aWeb page. Inaddition, it
isagoodideato makesurethat userswith disabilitieswho may useassistive
technology (suchasscreenreaders) can accesstheWeb site (Paciell o, 2000).
Testing with software tools (such as InFocus, RAMP, or BOBBY, more
informationavailableat: <http://www.w3.org/wai>) canhelptomakesurethat
aWeb site can be utilized by users with assistive technologies. These are
important considerationsto makesurethat aWeb siteiseasy to use, andthey
areaccountedforintheWeb-STAR survey tool.

Survey Development M ethodology

Whileno standardized survey tool existsfor requirementsgathering for Web
sites, thereareanumber of case studiesof Web development wheresurveys
have been used for requirements gathering. Survey tools have also been
developed for evaluating systems after they are built. Research has been
performed to determine what causes peopleto returnto aWeb site and be
satisfiedwithit. Thisexisting knowledgefrom research and casestudieswas
combinedto createthe Web-STAR survey tool. Onepoint of interest isthat
Web-STAR can be used regardlessof whether theWeb sitealready existsor
isanew Web siteunder development. Thisisanimportant distinction, since
many Web siteswerenot originally devel oped with user invol vement, but are
including user involvement when they are redesigned (Lazar, 2001). The
followingtopical areaswereexaminedtolook for thekeysto providingagood
user experienceonaWeb site:

Webusahility (Lazar, 2001; Nielsen, 2000)

*  Motivational quality of aWeb site(Small & Arnone, 2000)

»  Usersatisfaction(Harperetal., 1997)

e Informationquality (Zhangetal., 2000)

*  Surveydesign(Dillman, 2000; Oppenheim, 1992)

*  Webaccessibility (Paciello, 2000; Sullivan & Matson, 2000)

Thesurvey tool wasdevel opedinorder to addresstheissuesdescribedinthese
topical areas. In addition, based on examinations of Web site re-design
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projects(Dong & Martin, 2000; Yuetal., 1998), it wasdetermined that while
some questions could bethe samefor both new Web sitesand re-designed
sites, somequestionswould need to bedifferent. For example, itisimportant
toevaluatethecurrently existing Web resourcesto determinehow toimprove
them, but thisis by definition impossible if Web resources have yet to be
developed. Therefore, 50 informational Web sites were examined by the
researchteamtolook for possiblecontent categoriesthat could behel pful in
determiningwhat content might beuseful onasitethat doesnot currently exist.
The 50 sitesthat were examined were chosen based ontheir inclusionina
previousresearchstudy (Lazar, Beere, Greenidge& Nagappa, 2003). These
Websitesrepresented 10 different categoriesof informational sites: 1) colleges
and universities, 2) medical/health careorganizations, 3)non-profit organiza-
tions, 4) stateand local governmental agencies, 5) information technology
firms, 6) manufacturing firms, 7) private firms, 8) sports and recreation
organizations, 9) Web devel opment firms, and 10) software devel opment
companies. Based onthecontent categoriesthat wereoffered onthosesites,
theWeb-STAR survey offerspossiblecontent categoriesfor new sites.

TheWeb-STAR survey wasdesigned withthree parts. Samplequestionsare
in Table 1. Part A addresses data about the technological environment,
browser version, and download speed of the users, aswell asdemographic
information and previous computer experience. These data questions are
important, regardlessof whether asiteisnew or already exists(Lazar, 2001).
Part B of Web-STAR addressesnew Web sitesby asking userswhat typesof
content wouldinterest themonanew Web sitefor anorganization. Thereare
threedifferent typesof responsesinthissection. Usersaregiventheopportu-
nity to examinethe content categoriesfrom other sites(such as schedul e of
eventsand contact information) to seeif any wouldbeuseful. Thedesigner can
suggest possible content specifictothissite (whichwould bewrittenintothe
survey), toseeif theuserswould beinterestedin such content. Andthethird
optionisthat userscan suggest their own content in an open-ended question.
Part C of Web-STAR addressescurrently-existing Web sites. Usersareasked
toindicatehow oftenthey visitthecurrently existing Web site, their overall
perceptionsof theWeb site, aswell ashow they found out about theWeb site.
Inaddition, thereisasectionwherethedevel operscanindicatecertain content
that already exists on the Web site, and users are given the opportunity to
comment on how useful that content is, throughtheuseof alikert scale.

ThechartinFigure 1 showsthestructureof theWeb-STAR survey. For the
development of anew site, Section A and Section B would becompleted and
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Figure 1.

Structure of Web-STAR Survey

Section A
For all Sites

Section B Section C
For New Sites For Existing Sites

Table 1. Sample of Survey Questions.

Section Sample Questions
A Generally, what do you use the web for?
(For all Sites) a Shopping

b. Finding Information

c. Entertainment

d. Email

e. Chat

f. Education and Learning

What platform do you use?

a. Windows

b. Macintosh
c. Linux / Unix
d. Not Sure

B
What type of content would you hope to see
(For new Sites) on awebsite for this organization?

C What was your overall perception of the
content on the web site?

(For currently existing Sites) ) notvery useful

b) somewhat useful
c) useful
d) extremely useful

What was your overall perception of the
structure and design of the web site?

a) very confusing

b) dightly confusing
¢) adequate

d) intuitive

€) very easy touse
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for an existing site Section A and Section C would be completed. Table 1
containsan exampleof questionsfromthethreesectionsof thesurvey.

Current Research Status and Future
Directions

A prototypefor Web-STAR survey canbeviewed at thefollowing Web site:
<http://mww.towson.edu/~jlazar/webstar.doc>. Thissurvey tool hasbeen
tested in Web development projects since October 2002. From using the
Web-STARtool inareal-world setting, feedback wasprovidedtoimprovethe
tool and validatetheusefulnessof thetool. TheWeb devel opersreported that
thesurvey wasuseful, andit waseasy to modify the survey tool tomeet their
needs. Thereisno quantitativefeedback fromthedevel opers, but therehave
been specificrequeststodevelopaWeb-STARfor e-commercesites. There
aremany other waystoimproveand expandtheWeb-STAR project. Tostart
with, pushing thewidespread use of thesurvey and collecting moreusagedata
about thesurvey isof particular value. With such data, feedback and results,
theWeb-STAR canbefurther tested, refined and expanded upon. Thereisalso
valueinadding moresectionsand questionstothesurvey itself andincreasing
itsmodul arity sothat the project can adapt better tothevariety of Web projects
today andinthefuture. For instance, new questionscould beadded rel ated to
Web-basedintranets. By utilizingthemodul ar natureof thesurvey and perhaps
by refiningtemplatesfor possiblecontent, theWeb-STAR project may adapt
for or includeadditional dedicated suveysfor other categoriesof Web sites,
suchase-commercesitesand onlinecommunities.

Summary

Thischapter hasdescribed theWeb Survey Tool for Analyzing Requirements
project. First, thebackground onrequirementsgathering asit relatesto Web
devel opment projectswasintroduced. An explanation was provided of the
challengesof requirementsgatheringfor Web sites, includingtheshorttimelines
for development. Someexamplesfromthesurvey weregivenandthecurrent
status of the project was described. The Web-STAR survey tool has been
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devel oped based on the currently-existing knowledge on how usersinteract
withWeb sitesand what makesasuccessful user experienceonaWebsite. The
Web-STARtool isflexibleenoughto beusedinboth new Web sitedevel op-
ment and re-designs of currently existing Web sites, and the survey can be
easily modified to meet the Web content specificationsof an organization.
Web-STAR providesaconceptual foundationfor aWeb devel opment team
when designing aninformational Web sitefor users. By properly gathering
requirementsfor informationa Web sitesat theearly stagesof thedevel opment
process, userswill bemorelikely tovisitandreturntoaWebsite. AstheWeb-
STARtool iscontinuously examined and researched, morewill belearned
about theeffectivenessof thetool, how itisused, and how toimprovethetool.
ThecompleteWeb-STAR survey initscurrent versionisaccessibleonlineat:
<http://www.towson.edu/~jlazar/webstar.doc>.
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Effect on the
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Web Search Engines
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Abstract

Advice to improve searching performance typically includes
recommendations to utilize query operators, such as Boolean or phrase
sear ching. Many pr ofessional sassumethat the use of thesequery operator s
techniqueswouldimprovethequality of results. Inthischapter, wereview
the existing literature on this topic, and we test this assumption by
examining the effects of query structure on the documents retrieved by
Web search services. The results obtained using the queries with search
oper atorsfromeach sear ch enginewere compared to theresults obtained
by the original 100 queries with no operators from that search engine.
Overall, increasing thecomplexity of the querieshad only moder ate effect
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on the results, with an average 66% similarity between results from the
simple and complex queries. Implications on the effectiveness of current
searching techniques for future search engine design and for future
research arediscussed.

| ntroduction

Searchers rarely use advanced techniques, such as Boolean operators or
phrase searching, (Borgman, 1996) when using informationretrieval (IR)
systems. Thischaracteristic hasbeen especially truefor Web searchers, with
thevast maority of Weband | nternet queriescontai ning no advanced searching
operators. Several Web studieshavenoted thisnear absence of complex query
operators(e.g.,AND, OR, NOT, must appear operators, paraphrases, etc.)
inWeb queries(Hoel scher, 1998; Jansen, Spink & Saracevic, 2000; Spink,
Jansen, Wolfram & Saracevic, 2002). Theuseof Boolean operators, typically
about 8%, inthese Web searching studiesislower thantheratesreportedin
studiesof searchersusingtraditional IR systemssuchasDIALOG or LEXIS/
NEXIS, sometimes substantially. For example, research onthe DIALOG
system has reported Boolean usage of over 36%, which the researchers
considered alow rateof usage (Siegfried, Bates& Wilde, 1993). Theselow
ratesof query operatorsusage occur even on academic Web sites, whereone
would assumetheir usagewould behigher (Wang, Berry & Y ang, 2003).

It hasbeen assumed that correct use of advanced searching operatorswould
increasetheeffectivenessof Web searches. Theseadvanced searching tech-
niques are well known, and one can find numerous articles and books on
advanced searching strategies(K orfhage, 1997), tutorial son searchingtraining
(Sullivan, 2000a), and numerouseducational courseson searching strategies.
Based on the Web searching studies, it appears that the majority of Web
searcherscontinueto usevery simplequeries, withlittletono useof advanced
searching operators. These searchersseemto beemploying anineffectiveand
inefficient strategy for findinginformation.

Why are Web searchersnot using more advanced queries? Someresearchers
have stated that Web searchersarejust lazy (Zapur & Zhang, 2000) or that
thereisadesignflaw withWeb search engines(Clark, 2001). Neither of these
assertionsseemslikely. Studiesand datasuggest that Web usersmay befinding
theinformationthey want using thesesimplequeries. A survey of usersona
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maj or Web search enginereportsthat almost 70% of the searchersstated that
they hadlocated rel evant information onthe search engine (Spink, Bateman &
Jansen, 1999). Additionally, Web search enginescontinueto attract large
numbersof Web searchers.

Atthetimeof thedatacollectionfor thestudy thischapter reports, eight of the
top 10 Web sitesin terms of number of visitors were Web search engines
(CyberAtlas, 2000b), implying at | east that search enginesarethe best method
availablefor findinginformationontheWeb. Obviously, somethingisamiss.
Web searchersarenot utilizing advanced searching operators, but they appear
tobefindinginformationusingatechniquethat should beineffectiveor atleast
inefficient. Web search enginesare providing seemingly naive methodsfor
searchers to employ, but these search services continue to attract alarge
number of customers.

Theobjectiveof thischapter istoreview therelevant literatureinthisareaand
topresent theresultsof astudy to determinethe effect of query operatorson
theresultsretrieved by Web search engines. Thisknowledgeisessential to
understanding why userscurrently searchtheWebinthemanner they do, for
thedevel opment of instructiona material for Web searching, andfor design of
searchinterfacesthesupport theinformation seeking process. | nthispaper, we
present anoverview of related literature, methodology, research resultsfrom
variousperspectiveswithdiscussion, and directionsfor futureresearch.

Backgr ound

Therehasbeenlittleresearch comparingtheretrieval resultsof different search
engines using different approachesto query formulation (Eastman, 2002;
Gudivada, Raghavan, Grosky & Kasanagottu, 1997; Jansen, 2000; Jansen &
Eastman, 2003; Lucas & Topi, 2002; Petersen, 1997). Petersen (1997)
presents compari sons using two queries, embar go and Woodrow Wilson's
Fourteen Pointsasthe phrase. Gudivada, Raghavan, Grosky and K asanagottu
(1997) present dataagai n using only two queries, showing thenumber of hits
retrievedfor several search engines. TheoperatorsOR, AND, and phraseare
compared. Thequery withthe AND operator generally retrieved fewer hits
thantheORversion. Thephraseversionretrieved fewer thanthequery withthe
AND operator. Neither of these studies examined the similarity between
retrievedresults.
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Jansen (2000) examinesthechangesinresultsfor 15 queriessubmittedtofive
searchengineswhen different searching operatorsareutilized. Theresearcher
reportsa70% similarity inresultsbetween querieswith no operatorsandthe
guerieswith operators. L ucasand Topi (2002) used eight search topicsfrom
which naiveand expert querieswereformul ated and submitted to several Web
search enginesto evaluaterelevancy. Termscoul d changebetweenthenaive
and expert queries. Theresearchersreport that termssel ectionandincorrectly
formulated queriesweretheprimary causefor most of therelevancy variation.
Eastman (2002) expl ored the precision of search enginesusing avariety of
topicsand query formulations. Theresearcher notesthat precision did not
necessarily improvewiththeuseof theadvanced query operators. Jansen and
Eastman (2003) investigate the effect of query operators on three search
engines, AmericaOnline, Google, and Microsoft Network. Theresearchers
notethat queries’ operatorshad moderate effect ontheresults.

OthersstudieshaveexaminedthedifferencebetweentheaverageWeb query
and moresophisticated queries. Spink et al. (2002) show aBoolean usagerate
of about 10%for Exciteusers. Silversteinet al. (1999) reported an advanced
operator usageof approximately 20%for AltaVistausers. Inastudy of novice
and expert users of Fireball (HOlscher & Strube, 2000), a European based
search engine, theresearchersreported greater use of theadvanced searching
optionsfor theexperts.

Other than Jansen and Eastman (2003), we couldlocate no study focusing on
thechangeinresultsfromalargenumber of queriesacrossmultiplesearch
enginesthat also controlled for term changes. Controllingfor query termsis
importantinsuch studiesasresearch showsthat term selection candramatically
alter retrievedresults(Spink, 1995). Therehavebeen somestudiesthat have
examined thesimilarity amongresultsretrieved by Web search enginesover
time(Ding & Marchionini, 1996; Nicholson, 2000).

Major Thrust of the Chapter

Weinvestigatetheeffect of complex queries(i.e., thoseusing advanced syntax,
such asBoolean operators) ontheresultsretrieved by Web search services
relativetotheresultsretrieved by simplequeries(i.e., thosewith no advanced
syntax).
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Hypothesis

Our hypothesisis: Theuse of query operatorswill not resultinachangein
resultsretrieved by Web search engines.

M ethodol ogy

Themethodol ogy of our researchisoutlinedinthefollowing.

Selection of Queries

Research showsthat Web queriesgenerally havetwo terms(Jansen, Spink,
Bateman & Saracevic, 1998; Silverstein, Henzinger, Marais& Moricz, 1999),
cover avariety of topics(Wolfram, 1999), and are primarily noun phrases
(Jansen & Pooch, 2001; Kirsch, 1998). Specific Webquery lengthsreported
by Jansenet al. (2000) arelistedin Table1.

Themeanquery length (i.e., thenumber of termsinthequery) was2.21 terms,
withastandard deviation of 1.05terms. Thesestatisticsareinlinewiththose
reported by other Web studies(Kirsch, 1998; Silverstein, Henzinger, Marais
& Moricz, 1999).

Table 1. Query Length.

Termsin Number of | Percent of
query queries all queries
More than 6 1018 2
6 617 1
5 2,158 4
4 3,789 7
3 9,242 18
2 16,191 32
1 15,854 31
0 2,584 5
Total 51,453 100
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Basedontheinformationin Tablel, approximately 93% of theseWeb queries
containbetween zeroandfour terms. Sinceitisnot meaningful toadd operators
toqueriesof zero or oneterm(s), thisstudy focused on querieswithlengths
betweentwo andfour terms. Thisrangerepresentsamajority of Web queries,
or approximately 57%. Wedid not consider inthisstudy queriescontainingfive
or moreterms. Based onthegeneral distributionfrom Table 1, thequeriesof
thefollowinglengthsweresel ected for thisstudy: 10 queriesof four terms, 31
gueriesof threeterms, and 59 queriesof twoterms.

From atransactionlog of amajor Web search engine, all queriescontaining
query operatorswereremoved fromthetransactionlog. Additionally, queries
that appear on the popular query lists (Searchwords.com, 2000) or that
referenced popular entertainers, popul ar locations, popul ar songs, and soforth
wereeliminated sinceWeb search enginessometimescacheresultsfromthese
highly queriedtopics(Lesk, Cutting, Pedersen, Noreault & Kolli, 1997). For
similar reasons, all queriesthat wereobviously queriesfor pornography were
eliminated. Theremaining queriesweresplitintofour transactionlogsof all
four-termqueries, all three-termqueries, all two-termqueries, andall queries
withmorethanfour terms. Fromthetransactionlogs, withthefour, threeand
two-termqueries, theappropriate number of querieswasrandomly sel ected.

Selection of Documents

Studiesshow that most Web searchers, usually about 80%, never view more
than 10results(Hoel scher, 1998; Jansen, Spink, & Saracevic, 2000; Silverstein,
Henzinger, Marais, & Moricz, 1999). Based onthisWeb searcher behavior,
only the first 10 results in the results list were selected for comparison.
Moreover, weexamined theseresultsonly for changesinthefirst 10results;
relevancejudgmentswerenot madeconcerningtheresults. Theability of Web
search enginesto successfully retrieverel evant documentshasbeeninvesti-
gated several times (Leighton & Srivastava, 1999; Zumalt & Pasicznyuk,
1998) and that the use of advanced operatorsmay not improvethe precision
of Web search engines(Eastman, 2002).

Searching Environment

Many Web sitesoffer searching capabilities; however, thisresearchfocuses
specifically on Web search engines. Search enginesarethemajor portal sfor
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usersof theWeb, with 71% of Web usersaccessing search enginestolocate
other Web sites (CommerceNet/NielsenMedia, 1997). One in every 28
(3.5%) pagesviewed ontheWebisasearchresultspage (Alexal nsider, 2000).
Search enginesare, without adoubt, themajor IR systemsof theWeb. There
areapproximately 3,200 search enginesontheWeb (Sullivan, 2000b). Those
utilized in thisresearch are AltaVista, Excite, FAST Search, GoTo, and
NorthernLight.

Atthetimeof theresearch, threeof these Web searchengineswereratedinthe
top25Websitesintermsof uniquevisitors. ThesewereExcite(5), AltaVista
(8) and GoTo(24) (CyberAtlas, 2000a). Naturally, the* hot” search engines
arealwayschanging. To facilitate comparison, the sizes of the document
collectionsand number of searchersat thetimeof theresearch aredisplayed
inFigurel(Sullivan, 2000a).

Aswecan seefrom Figure 1, the number of unique visitorsto these search
enginesvarieswidely, althoughall fivesitesattract an extremely largenumber
of visitors. With thousands of unique visitors per month, combined with
extremely largedocument collections, these search servicesmust beableto
respondto and providefor awidevariety of topicsand information needs.

Figure 1. Size of Search Engine Document Collections and Number of
Searchers as of June 2000.
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SearchingRules

Thesefivesearch enginesoffer avariety of advanced searching optionsand
theserulesareawayschangingto somedegree. Additionally, somesearching
optionsareavailablefrom each search engine’ smain search page. For other
searching options, onemust gotoa“power” searching page.

For thisresearch, only those advanced searching optionsavailablefromthe
searchengines mainpagewereutilized. Of thefivesearch engines, two offer
four advanced searchoptions(+, “, AND, and OR) fromthemain page, and
threesearch enginesoffer two advanced searchingoptions(+,and”). All of the
search enginesoffer dropdown boxes(e.g., language of results, document
collectionsto search) for refining the search. When dropdown boxeswere
present onthemain search page, thedefault optionswereutilized.

Research Structure

Each of the 100 original querieswassubmitted tothefivesearchenginesfor a
total of 500 queries. Thequery wasthen modified withtheadvanced searching
operators supported by the various search engines. The entire process of
submitting the simple and advanced queriestook five minutesor less. For
example, the simple query palomino horse breeder association could be
modified using the must appear operator (+palomino +horse + breeder
+association), phrase searching operator (“ palomino hor se breeder asso-
ciation” ), the AND operator (palomino AND horse AND breeder AND
association), and the OR operator (palomino OR horse OR breeder OR
association). Thesemodified queriesarethecomplex queries.

Results

Of thesimple queries, 498 returned at | east 10 results. One query returned
threeresults, and onequery returned noresults. Therefore, therewere 4,983
resultstouseasthebaseline(i.e., 498 x 10+ 3). Asmentioned earlier, results
that appeared after the 10" intheresultslist werenot utilized.

There were atotal of 1,400 complex queries submitted. With each search
engineofferingdifferent search options, thenumber of complex queriesvaried
for each searchengine, asoutlinedinTable2.
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Table 2. Number of Queries by Search Engine and Operator.

Search Engine Total Number of Number of Search Options
Number of Simple Complex Supported and
Queries Queries Queries Number of Queries
+ " |AND| OR
AltaVista 300 100 200 100 | 100
Excite 500 100 400 100 | 100 | 100 | 100
FAST Search 300 100 200 100 | 100
GoTo 300 100 200 100 | 100
Northern 500 100 400 100 | 100 | 100 | 100
Light
Total Queries 1900 500 1400 500 | 500 | 200 | 200

From Table 2, all search enginessupported the must appear (+) and phrase
searching (*) operatorsfor atotal of 1000 queries. Exciteand Northern Light
supported the Boolean operators AND and OR for atotal of 400 queries.
Submission of each set of queriesonagiven search enginetook about fiveto
10minutes. Therefore, theopportunity for theindex onagivensearchengine
tochangeduringthetest waslimited.

Table3 presentsdataonthe number of resultsreturned.

Table 3. Results from Complex Queries.

Number of | Number of | Number of
Results Occurrences Results

10 1,325 13,250

9 0 0

8 2 16

7 1 7

6 5 30

5 1 5

4 4 16

3 2 6

2 3 6

1 13 13

0 44 0
Total 1,400 13,349
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Of the 1,400 complex queries, 1,325 returned 10 or moreresults. Therewere
31 queriesthat returned fewer than 10 resultsbut morethan zeroresults. There
were44 queriesthat returned noresults. Altogether, therewere 13,349 results
returned by thecomplex queries. Combinedwiththe4,983resultsfromthe
simplequeries, atotal of 18,332 resultswereusedintheanalysis.

Thematch hadto beexact when comparing theresultsbetweenthesimpleand
complex queries; that is, thedocumentslisted had tobetheidentical pageat the
samesite. Different pagesfromthesamesitewerenot counted asmatches. The
identical pagesat different siteswerenot counted asmatches. Furthermore, if
resultsappeared in both listsbut in adifferent order, they were counted as
matchesaslong asbothweredisplayedinthefirst 10results.

Smple versus Complex Query Comparison

Theaggregateresultsof theanalysisof the 18,256 resultsaredisplayedin
Table4.

The baseline mean for the simple queries was 9.99, and the mean for the
complex querieswas6.55. Onaverage, 6.55 of the 10resultsretrieved by the
complex queriesal so appeared inthebaselineresultsfor the corresponding
simplequery onthat search engine. Theresultswereanalyzed usingapaired
samplet test, as reported in Table 4. The analysis revealed a significant
differencebetweenthetwo groups(t=40.287; p<0.01).

Table4. Comparison of Smplevs. Complex Querieson Major Web Search
Engines.

Category Average Number of Standard | Mode | Paired
Resultsthat Appear in Deviation sample
Baseline t
Simple Queries 9.99 0.03 10
Complex 6.55 3.77 10 40.287
Queries
p<0.01
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Results by Search Engine

A comparison was conducted for each search engine. These results are
displayedinTableb.

Fromexamining Table5, wecan seethat Excite, FAST Search, and GoTowill
onaveragereturnapproximately seventoeightidentical results, regardlessof
whether thequery issimpleor complex. Themeansfor AltaVistaand Northern
Lightarelower, at approximately four andfive, respectively. AltaVistahasthe
largest standard deviationat 4.2. Themodesof all fivesearch engineswere10.
Theresultsfrom each search enginewereanal yzed using apaired samplettest,
reportedinTable5. Theanalysisrevealed asignificant differencebetweenthe
groupsof simpleand complex query resultsfor all search engines.

Table 5. Results by Search Engine.

Sear ch Engine| Mean of | Average Number Standard Mode | Paired
Simple of Resultsthat Deviation samplet
Queries |Appear in Basgline
AltaVista 10 4.5 4.2 10 18.143
Excite 10 7.8 3.8 10 12.304
FAST Search 10 7.1 3.7 10 10.759
GoTo 9.93 84 2.8 10 7.704
Northern Light 10 54 3.9 10 23.433
p<0.01

Results by Query Oper ator

A comparisonwasal so conducted for each search operator. Theseresultsare
displayedinTable6.

Table6 showsthat thehighest correlationwiththebaselineresultsiswiththe
must appear searching operator, the*+ mark. With thisoperator, approxi-
mately eight of the 10results, irrespectiveof search engine, would al so appear
in the results list without the advanced search operator. With the other
operators, phrasesearching, Booleanintersectionoperator (AND) and Bool -
ean union operator (OR), approximately fiveor six of thedocumentsinthe
resultslist would haveappeared without theuseof theadvanced operators. The
modefor all operatorswas10. Theresultswereanalyzed using apaired sample
t test, reported in Table 6. The analysisrevealed a significant difference
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Table 6. Comparison of Results by Query Operator.

Query Average Number of Standar | Mode | Paired
Operator Resultsthat Appear in d sample

Basdine Deviatio t

n

+ 8.1 34 10 | 12.166
" 5.6 3.7 10 | 25.219
AND 55 4.0 10 | 15.840
OR 6.3 4.3 10 | 12354
p<0.01

betweenthe query resultswhen using an advanced searching operator com-
paredtotheresultswhenusingasimplequery for all operators.

Results by Query

The analysiswas also conducted for each query. Asasynopsis, thetop 10
guerieswiththegreatest overlap of resultsaredisplayedin Table7.

On average, about eight or more of the 10 results for these queries were
identical, regardlessof the presenceor absenceof advanced query syntax. Of
these 15 queries, 12 aretwo-term queries, two are three-term queries, and
zeroarefour-termqueries.

Table 7. Comparison of Results by Query.

Query Average Number of |Standard| Mode
Resultsthat Appear in|Deviation
Baseline
bonsai trees 9.3 1.3 10
fuzzy logic 9.2 14 10
ear cleaning 8.8 2.0 10
grape seed extract 8.7 2.1 10
bread machines 8.6 1.9 10
self esteem 8.6 29 10
car insurance 85 2.8 10
bull riding 8.5 2.2 10
adult friend finders 8.4 2.5 10
morgan horse 8.4 2.2 10

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



62 Jansen

Table 8. Comparison of Results by Query.

Query AverageNumber |Standard| Mode
of Resultsthat Deviation
Appear in Basdline
prime time workout videos 34 4.2 1
internet capitalist 3.6 4.5 0
tanning bed sanitizer 4.0 4.3 0
super high speed photography 4.2 4.3 0
hotdog cart rental 4.2 4.5 0
international law department justice 4.3 4.5 0
red wine goblets 4.3 4.3 0
vinyl upholstery instructions 4.4 4.8 1
liability waiver 4.4 4.3 0
accelerator safety 4.6 4.3 10

Attheother end of the spectrum, the 10 querieswiththelowest averageare
displayedinTable8.

Onaverage, about 4 of the 10 resultsfor these querieswereidentical tothe
resultsobtained fromthesimpleversionof thequery, regardlessof thepresence
or absenceof advanced query syntax. Of these 15 queries, four aretwo-term
gueries, six of thethree-term queries, andfivearefour-term queries. Com-
pared to the 15 querieswith the greatest overlap displayed in Table 7, the
standard deviations are approximately twice as large. The modes were
significantly lower, with the exception of the queries accelerator safety,
processed hair origin, palomino hor sebreeder association, and submarine
cableconsulting, which all had modesof 10.

Results by Query Length

Anaggregateanalysiswasal so conducted for query length, asdisplayedin
Table9.

Table 9. Comparison of Results by Query.

Query Number of Average Number of | Standard | Mode | Paired

Length Queriesof this Matching Results Deviation Sampl
Length et

2 59 7.0 3.8 10 |18.303

3 31 6.2 4.0 10 |18.227

4 10 5.0 4.2 10 |21.401

p<0.01
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Theaveragenumber of matching resultsdecreased by approximately oneresult
asthelength of thequery increased, from 7.0 for two-term queriesto 5.0 for
four-termqueries. Thestandard deviationsfor all threequery lengthswere
approximately four results. Themodesfor all threequerieslengthswere 10. The
resultswereanalyzed using apaired samplet test, reportedin Table9. The
analysisrevea edasignificant differencebetweenthetwo groupsof smpleand
complex queriesresultsfor all threequery lengths.

Results by Query Length, Search Engine and Query Operator

Theanalysiswasal soconducted for query operatorsby searchengine, withthe
resultsdisplayedin Table10.

ThefirstcolumninTable10istheheading for thenumber of matching results.
Thetoprow liststhe searching engine; thesecond row displaysthecorrespond-
ing advanced query operator. Using column 1, onecan moveright acrossthe
tabletotheoccurrencesfor eachinthe No. column, whichisthenumber of
timesthat theresultsfromthecomplex queriescontai ned that number of exact
matches. For exampl e, therewere651 complex queriesthat return 10results
identical tothecorresponding simplequeries. Movingfurther totheright, each
column presents the number of occurrences for each search engine and
operator for agiven number of matching results. The average number of
matching resultsandthestandard deviationisalsogiven.

Table 10. Comparison of Results by Search Engine and Operator.

Matehing | o | av | Ex |Fs| GT [NL| AV | Ex | FS | GT | NL | EX | NL [Ex| NL
Results

w |+ [+ ]+ [+ ] " " " » |anD| AND [OR]| OR

Average 30 |79 (10|94 |10/ 60| 50 | 38 | 72| 60 | 79 | 31 | 10| 257

sD 32 | 35 |00| 15 |00| 45 | 38 | 29 | 34 | 28 | 35 | 29 |00| 29

;ﬁg@dﬁ 21.110|6.008| - |3.738| - |8.541|12.628|19.694|7.450|23.363|6.039|23.363| - |25.530

10 651 9 67 |100| 77 |100| 48 21 1 44 7 67 5 |100| 5
0 163 | 25 7 0| O 0| 20 18 20 1 3 7 26 0| 36
NR 55 5 0 o 1 0| 9 9 12 14 5 0 0 0 0
Total 1400 | 100 | 100 {100| 100 {100| 100 | 100 | 100 | 100 | 100 | 100 | 100 |100| 100

Note: (1) AV —AltaVista, EX —Excite, FS—FAST Search, GT—GoTo, NL —NorthernLight,
NR—No Resultsreturned by query. (2) Missing pair-t val uescould not be cal culated due
to azero standard deviation. * p<0.01
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AsTable10shows, theeffect of specific operatorsvaried, dependingonthe
search engineinvolved. With AltaVista, the average for the must appear
operator washalf of what it wasfor phrasesearching. With Excite, theaverage
for phrase searching wasabout half of the other threeoperators. With FAST
Search, therewasamarked drop using phrase searching. Thematching results
of the GoTo operators were both greater than seven matches. It is also
apparent what the default algorithms are for Excite, FAST Search, and
NorthernLight, with 100% matchesbetween thesimpleand complex queries.

Overall, Table10illustratesthat therewere 651 (47%) complex queriesthat
retrievedidentical resultsasthesimplequeries. All 10resultsfromthese 651
complex querieswereidentical totheresultsfromthesimplequeries. This
occurrenceishby far themost frequent; the next highest occurrencewas 163
(12%) complex queriesthat retrieveno matching results.

Theresultswereanalyzed using apaired sampl et test, asreportedin Table 10,
fifthrow. Theanalysisrevealed asignificant differencebetweentheresultsof
each search engine operator relative to the resultsretrieved by the simple
gueriesontherespective searchengines.

Weconducted aregression analysisto determineany significant rel ationship
among thevariables, query length, search engine, and query operator onthe
resultsretrieved. Theoveral model wassignificant (F=21.99, p<0.01). Query
lengthwasasignificant predictor of results(t=-6.156, p<0.01), with abeta
weight of -0.164. Asquery lengthincreased, thenumber of matchingresults
decreased. Query operator wasal so asignificant predictor (t=6.156, p<0.01),
withabetaweight of 0.145. Although significant, asthe betawei ghtsshow,
neither query length nor query operator had asubstantial impact onthenumber
of matchingresults. Search enginewasaninsignificant predictor of matching
results.

Future Trends

The 100 original queries used for this research structurally represent the
majority of Web queriesthat aremorethan oneterm. These 100 querieswere
submittedtofivesearchengines. Thesequeriesweremodifiedwith advanced
searching operatorsand al so were submitted to the samefivesearch engines.
Approximately 66% of theresultswereidentical regardlessof how thesearcher
enteredthequery. Referringtothedatadisplayedin Table4, apaired sample
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t-test (t=40.287, p<0.01) showsthat theresultsfromthesimplequeriesare
significantly differentfromtheresultsfor complex queries. However, aswithall
testsof statistical significance, onemust ask, what different doesthismakein
the“real world” ?

Doesit makesensetolearnand utilizethemorecompl ex searching operators
if onaverageitisonly goingto present the searcher with about threeor four
resultsthat aredifferent fromthoseretrieved by just enteringthequery terms?
Arethethreeor four different resultsworththeincreased probability of entering
acomplex query incorrectly? Asthecomplexity of queriesincreases, sodoes
theprobability of error.

Thefindingsof thisresearch suggest that theuseof complex queriesisgenerally
not worththeeffort for thetypical Web searcher (i.e., who usestwo termsand
isinterested only inthefirsttenresults). Based ontheir conduct, it appearsthat
most Web searchersdonot think itisworththetroubleeither. Thebehavior of
Web searchers adheresto the principle of least effort (Zipf, 1949), which
postul atesthat thereare* useful” behaviorsthat arequick and easy to perform.
Thevery existenceof thesequick, easy behaviorscausesindividual sto choose
themevenwhenthey may not necessarily bethebest behavior fromafunctiona
point of view. However, theseuseful behaviorsaregood enough, and people
will generally expend theleast amount of effort to achievewhat they want.
Zipf’ stheory canexplainthebehavior of Web searchers. Theresultsobtained
fromWeb search enginesviasimplequeriesaregood enough. InIRjargon, the
precision of simpleWeb queriesmeetstheinformation needsof most Web
searchers.

Theuseof ssmplequeriesversuscomplex queriesisal socompellingwhenone
comparesthemodespresentedin Table4. Themodesfor thesimpleandthe
complex queriesareboth 10, meaning that morethan any other occurrence, the
resultsfromasimplequery and complex querieswill bethesame. Asnotedin
Table10, 651 (47%) of the 1,400 complex queriesreturnedidentical results
tothosefromthecorresponding simplequeries.

Naturally, weacknowledgethat thereare caseswhereoneisinterestedinall
possibly relevant results. In these cases, the three or so new results may be
worthwhile. Eveninthesecases, it would makesenseto enter thesimplequery
aswell asthecomplex queries. Nevertheless, thistypeof information need,
whereoneisinterestedinrecall aswell asprecision, doesnot appear to bethe
typical information need for Web searchers. Not only are Web queriesshort
and simpleand thenumber of resultsviewed small, but al sothesessionlength
(thenumber of queri essubmitted during asession) of thetypical Web searcher
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isoneor two queries(Jansen & Pooch, 2001), reinforcing thenotionthat Web
searchingisaprecision-based service. By itscharacteristics, thetypical Web
search doesnot represent arecal |-based information need.

Inreviewingtheanalysisby searchengine, outlinedin Table5, therewasagreat
deal of overlap between query resultsfor most search engines, rangingfrom
45%for AltaVistato84%for GoTo. Themodefor all fivesearchengineswas
10. Studiesand presentationsshow that thefailureratesamong Web searchers
using advanced syntax arehigh (Jansen, Spink & Saracevic, 1998). Why give
searcherstheopportunity to make mistakes? Thisrule seemsto bethetactic
followed by FAST Searchand GoTo, which bothlimitthesearcher’ soptions.
It al so appearsto bethetactic pursued by Excite, where at least 78% of the
results are identical, regardless of the presence or absence of advanced
searching operators.

Theseresultswould seemtoindicatethat system designershavedevel opedthe
Web search enginesso asto minimizetheneedto utilizeadvanced searching
operators. Web searchersseldom utilize advanced searching techniques, so
designing IR systemsto account for thischaracteristic seemslikeareasonable
course of action. However, one must then question, why offer advanced
searchingoptionsat all?

Concerning the lower mean of AltaVista(4.5), it appearsthat this search
engineusesadifferent ranking al gorithmwhenthemust appear operator (+) is
used. Based on therather random resultsretrieved with thisoperator, Alta
Vistamay adheretothetheoretical model of noranking featurewhenBoolean-
likeoperatorsareusedinaquery.

Intheanalysisof thevariousadvanced search operators, illustratedin Table6,
all had meansof fiveor higher, meaning onaverageapproximately fiveor more
of the10resultswerethesame, regardl essof whether thequery wassimpleor
complex. Themust appear and the OR operatorshad meansof eight and six
resultsrespectively. The modefor all operatorswas 10. It appearsthat no
particular operator has a drastic impact on results, with the must appear
operator being slightly higher thantheother three.

It isinteresting that the results from the must appear operator (+) and the
Booleanintersection operator (AND) arenot thesame. Onewould expect the
resultsfromthesetwo operatorsto bethesame. With Excite, theresultswere
identical. With NorthernLight, theresultsvaried between thetwo operators.
Similar to AltaVista, Northern Light may turn off ranking when Boolean
operatorsareutilized.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



The Use of Query Operators 67

Incomparingindividual queriesusing Table7, Table8, Figure2,and Table9,
oneseesthat asthequery lengthincreases, the mean for number of matching
results decreases by about oneresult for each additional term added to the
guery. However, referring to Figure 2, there appears to be a good deal of
overlap among thequeries, regardlessof length, althoughthereisadropin
matchingwith4-termqueries.

Theresultsof theanalysi sof search engineand advanced search operators(see
Table10) show that the effect of advanced search operatorsvariesbased on
that particular search engine. Therewerehighoccurrencesof exact matches
between simpleand complex queriesamong all searchenginesandall opera-
tors; however, Exciteand GoTo had extremely high occurrencesof identical
results, regardless of query operators. There were substantial differences
betweenthesimpleand complex query resultswith AltaVistaand Northern
Light when Boolean-likeor Boolean operatorswereutilized.

Conclusion

Thisresearchindicatesthat useof complex queriesappearsto haveamoderate
impact ontheresultsretrieved. Onaverage, approximately 66% of thetop 10
resultswill bethesame, regardlessof how thequery isentered. Theapproxi-
mately threeor four different resultsonaveragemay not beworththeincreased
effortrequiredtolearntheadvanced searching rulesor theincreased risk of
making amistake. Onecan say that thetypical Web searcher isadheringtoa
reasonabl ecourseof action by entering simplequerieswhenusingWeb search
engines. Resultsinother studiesaresimilar, evenwith other searchenginessuch
asGoogle(Jansen & Eastman, 2003).

Theseresultsalsoindicatethat \Web search enginedesignersaredoing aproper
jobof designing Webinterfacesand ranking algorithms. Giventhat thetypical
Web searcher seldom usesadvanced operators, Web search enginesareto be
compensating for the naivethe searching characteristicsof their customers.
Based on the results of this research, one can conjecture that the ranking
algorithmsof thesesearch enginesadhere, albeitloosely, tothefollowingrule:
Place those documents that contain all the query terms and that have all
the query terms near each other at the top of the results list. Thisis an
oversimplification of thecomplexity of searching and ranking algorithms.
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However, witharankingrulelikethis, theuseof or lack of use of advanced
search operatorswould havelittleimpact ontheresultsat thetop of thelist.

However, it doesappear that somesearch enginesalter their ranking a gorithm
based onthesearch operator utilized. AltaVistaand Northern Light appear to
utilizedifferent ranking a gorithmswhen certain Bool ean operatorsappearina
query.

Thereareseveral avenuesfor futureinvestigation. Thefirstwouldbetoexamine
theeffect of theadvanced searching operatorsontherelevance(e.g., preci-
sion) of theresults. Thisstudy measuredthechangeintheresultslist of complex
versussimplequeries. Thenatural next stepistomeasurethechangeinrelative
precision. Onemight expect that thecompl ex querieswouldimproveprecision,
however, thisassumptionwould haveto betested. Thereareindicationsthat
precisionactually decreases(Eastman, 2002).

Returning to our research question, it appears that the increased usage of
advanced searching techniquesby Web searchershasonly moderateeffect on
theresultsfromWeb search engines. Therefore, theuseof theseoperatorsby
Web searchersmay not bethat helpful . Resultsof thisand similar studiesmay
indicatethe need for arefinement in the teaching of appropriate searching
techniquesgiventheunderlying sophistication of current Web search systems.
It also appears that the designers of Web search engines are targeting the
general naive searcher, perhaps at the expense of the more sophisticated
searcherswho desireto utilizeadvanced query operators.
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Chapter V

| Nter activeProxy for
URL Correction

Kai-Hsiang Yang
National Taiwan University, R.O.C.

Abstract

This chapter will address the issues of Uniform Resource Locator (URL)
correction techniques in proxy servers. The proxy servers are more and
more important in the World Wide Web (WMAW), and they provide Web
page caches for browsing the Web pages quickly, and also reduce
unnecessary network traffic. Traditional proxy servers use the URL to
identify their cache, and it is a cache-miss when the request URL is non-
existent in its caches. However, for general users, there must be some
regularity and scopein browsing the Web. It would be very convenient for
users when they do not need to enter the whole long URL, or if they still
could see the Web content even though they forgot some part of the URL,
especially for those personal favorite Web sites. We will introduce one
URL correction mechanisminto the personal proxy server to achievethis
goal.
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| ntroduction

Withtherapid expansion of theWorld Wide Web (WWW), moreand more
Web-based applicationshave caused seriousperformancedegradation onthe
Internet. Cachingistheprocessof storing Web el ements(pages, files, images)
onproxy servers. Theuseof proxy server makesservinginformationonthe
Internet more efficient in terms of reducing bandwidth costs and server
utilization. Thelnternet Caching Resource Center (www.caching.com) esti-
mates that caching can reduce the need for bandwidth by at least 35%.
Consequently, the proxy servers have been widely deployed to reducethe
bandwidth for thesameWeb pagerequests; they could accel eratethebrowsing
speed by storing current Web pagesfor future requests. Nowadays, proxy
serversarenecessary for the WWW community.

Inthetraditional proxy server, whenitreceivesarequest URL, firstit hasto
check thevalidation of the URL by theDomain Name System (DNS) lookup.
Thentherequest URL ismatchedwithall URL sinitscaches. Theproxy server
will immediately send back the requested page from its cache if found.
Otherwiseit hastodirectly connect totheoriginal server toget therequested
page, send it back, and storeit inits cache database at the same time. The
general proxy server mainly dependsontherequest URL to operate.

However, thisisinconvenient andinsufficient for users, especially whenthey
typeintheincorrect URL. For example, the correct URL of the Starbucks
company is http://www.starbucks.com. We would just get some error
messages from the proxy server for thewrong URL (www.starbuck.com),
unlesswecorrectit by ourselves.

However for general users, there must be some regularity and scope in
browsing the Web, for example, the portals or news Web sites that users
browse every day, or some specific Web-based systems. It would be very
convenient for userswhenthey enter oneword, suchas* google” or evenwith
someerror, “goggle,” andthenwould eventually betakentowww.google.com.
Therefore, it isavery important and useful function to support the URL
correction mechani sm based onthepersonal browsing accesslogs.

Ontheother hand, onlinesecurity hasdrawnincreasingattention, especially for
homeusers. Thereareseveral personal proxy tool ssupporting thefunctionsto
block cookies, Webbugs, Webreferrers, adsand scriptsand stop them from
collecting onlineinformation. Almost all thesetool ssavethe personal access
logsintotextfiles. However, they donot utilizetheselogsto correct URLSs.
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Inthischapter, wewill introduceone URL correction mechanismbasedonthe
personal browsing accesslogsto achieveour goal. Toaccomplishthe URL
correctionmechanism, wedesignone URL preprocessor and URL correction
algorithm. Normally, theproxy server worksasusual whentherequest URL
iscorrect. If non-existent, it first operatesthe URL preprocessor to get the
canonical formof request URL by theuser setting rul es, and then operatesthe
approximate URL matchingto correct therequest URL. If thereismorethan
one choice for correction, userswill seethe possible URLslisted in their
browsers, and they could browse the Web pages just by one click. The
interactivemechanismisvery convenient for users.

In the URL correction model, we choose the “edit distance”
(www.mer riampack.convld.htm) asthe URL similarity measurement. This
measurement hasaclear definition andisal sowidely used in many fiel dsof
applications. Furthermore, wehavedesigned oneal gorithmtoutilizethreefilter
conditions(Pan, Y ang & L ee, 2002) based onthen-gramtechniqueto perform
theURL correction mechanism.

Backgr ound

Web caching is still ahighly active research area. However, most of the
researchfocusesonimproving theproxy server performance, or analyzingthe
proxy accesslogstolist thetop 10 popular Web sites, or predictingtheuser’ s
action by theproxy accesslogs, and pre-fetching the Web pagesfor users.

By now, maintainingtheproxy server isalmost theresponsibility of network
administrators. The main goal isto accelerate the response time of proxy
servers, and enhancethehitratetoreducethenetwork bandwidth. What they
careaboutistheperformance, not consideringthedifferent users’ needs.

Nomatter that inthegeneral proxy server or personal proxy server, thereisno
existent techniqueto correct the wrong URL. However, we could use the
approximatestring matching techniqueto support thefunction.

Inthefieldof approximatestring matching, many researchesand sol utionshave
been published. For two strings of length n and m, there existsadynamic
programming algorithmto computetheedit distance between themin O(nm)
timeand space (Smith & Waterman, 1981), and someimprovementstothe
averageandworst case haveal so appeared (Chang & Lawler, 1990; Cole&
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Hariharan, 1998). Thedefinition of theapproximatestring matching problem
is: Givenatext T of lengthnand apattern P of lengthm(m<<n), andamaximal
number of errorsallowed 0 <k <m, wewanttofindall text positionswhere
the pattern matchesthetext withuptokerrors.

The problem is different from our problem mostly in the length m. In the
approximate string matching, the patternlengthisfar smaller then thetext
length; itislikethefull text search problem. However inour problem, thelength
of therequest URL isa most the same asthe length of other URLs. Many
solutionsfor theapproximatestring matching arenot suitablefor alargeamount
of short URL strings. Therefore, weneedtodesignoneindex methodtohandle
thisproblem.

Especially in one paper (Gravano, Jagadish, Koudas, Muthukrishnan &
Srivastava, 2001), researcherssol vethe problem of approximatestringjoins
inavery largedatabaseby usingthreen-gramfilter conditions. However, such
techniques haveto be supported by another database management system
(DBMYS) (Bozkaya & Ozsoyoglu, 1999). Later, we also design another
techniquewithout thesupport of DBM S(Pan, Yang & Lee, 2002).

Basic Concepts

Inthissection, wewill briefly describethe concept architectureof our system
and somebasi cdefinitionsabout the URL correction. Firstwewill introduce
theedit distancethat isused to measurethesimilarity of two URLs. Secondly
wewill outlinethe URL preprocessor. It processesall theURL sand getsits
canonical formsbeforethe URL correction process. Thirdly wewill beginto
discusstheURL correction mechanism, includingtheconcept of n-gramfor the
URL index, and how the performanceof URL correction can beenhanced by
it. Finally, threefilter conditionswill bedescribedfor the URL algorithm.

System Concept Architecture

Theconcept architectureof URL correction mechanismisshowninFigurel.
After therequest URL isaccepted by thesystem (@), the URL preprocessor
handlesitinstep 1. By usingtheuser-defined pruned strings, therequest URL
will beprunedwithout someredundant information (@, ©). Instep 2, theURL
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Figure 1. Concept Architecture of URL Correction Mechanism.

[ Request URL J

Uszer-defined

Step 1 i URL preprocessor }7\ e
: =

ah ATV
(3]
Step 2 i URL correction
1 \ 9 p \\
o
: s =~ -
5 ssible URLs
Step 3 ‘-;'. ..................... .LPO'SSIIJIG‘I"RLS ‘
ranking
K iy
____________________ @l

correctionalgorithmwill find out all possible URL strings(®, ©). Finaly, all
thepossibleURL stringswill beranked andreturnedtotheuserinstep 3(®).

Edit Distance (The URL Similarity Measurement)

Inorder toknow how similar thetwo URL sare, wehavetofind asimpleand
clear measurement method. Wechooseedit distanceherebecauseit hasbeen
wildly appliedinmany fieldssuch asstring matching, DNA matching, and so
forth. Hereisthedefinitionof it:

Theedit distanced(x,y) betweentwo URL sxandyistheminimum cost of a
sequence of operationsthat transform x into y. The cost of a sequence of
operationsisthesum of thecostsof theindividual operations. Inthischapter,
we use and only allow these three standard operations of cost 1, such as
follows.

e Insertion: insertingtheletter a.
Deletion: deletingtheletter a.
*  Replacement or Substitution: for azb, replacingaby b.
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Example [edit distancer]: Suppose there are four strings: Ul:google,
U2:googlee, U3:gogle, U4:goggle. U2, U3, and U4 all havethesameedit
distance=1withU1l.U2isoneinsertioneonU1. U3isonedeletiono
onU1. U4isonereplacement (0—g) on U1.

URL Preprocessor

After wehavethe measurement method, thereisoneimportant preprocessor
weneed tounderstand. For eachrequest URL, the preprocessor prunessome
user-defined prefixesor suffixesof URL, suchas: “www.,” “.com,” “.org,”
“.gov,” “.tw,” and soforth. Themain purposeof itistoreduce someredundant
partsbeforeperformingthe URL correction.

Wealso usethe same preprocessor onall URLsstoredin proxy cache. The
benefit of the preprocessor isthat usersonly needtotypetheimportant parts
of URL, and do not need to consider what theprefix or suffixis. Thefollowing
exampleshowstheinfluence.

Example[Preprocessor |: AsFigure2 shows, therearethree URL strings
about Starbucks: www.starbucks.com, www.starbucks.org,
starbucks.com.tw. Thepreprocessor prunesthethree URL stothesame

Figure 2. Preprocess Prunes URL Stringsinto Some Important Keyword.

\? User-defined
@ pruned strings

‘ Preprocessor J <:> WWW.
.org
@ .com.tw

=D
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string starbucks. Itisvery convenient tojust enter starbuckstofindthese
threeURLs.

N-Grams

Wewill introducetheindex of URL inthesection. For agiven pruned URL
(denoteds), al n-gramsof sareobtained by “ diding” awindow of lengthnover
thecharactersof s. Sincen-gramsat thebeginning and theend of shavefewer
thanncharacters, weintroducenew characters”#” and“$,” and conceptually
extendthestring by prefixingitwithoccurrencesof “#” and suffixingitwith
occurrencesof “$". Thus, each n-gram containsexactly ncharacters. Asshown
inFigure 3, thepruned URL sis“DIGITAL,” andits3-gramsare: “##D,”
“#DI,” “DIG,” “IGI,” “GIT,” “ITA,” “TAL,” “ALS$,” “L$$".

Theconcept behind using n-gramsisthat whentwo stringsaand b arewithin
asmall edit distance, they must havealargenumber of n-gramsincommon.

For stringsof length s, wecan easily find out thenumber of itsn-gram, which
is|s|+n—1. For Figure 3, the number of 3-gramsis9 (=7 (Ilength) + 3(n)—1).

Figure 3. 3-Grams of String “ DIGITAL” .

##DIGITALSS

"R B
v
# # D
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Filter Conditions

In our URL correction mechanism, given k as the predefined similarity
threshold, weusethesethreefilter conditions(Gravano, | peirotis, Jagadish,
Koudas, Muthukrishnan & Srivastava, 2001) toquickly filter outimpossible
URLswithedit distance> k. Thekey objectivehereistoefficiently identify
approximate URL sbeforeweusethe*expansive’ time-consuming distance
functionto computetheir distance. Thethreefilter conditionsaredefined as
follows:

Count Filtering: Consider stringss, ands,, of lengths|s | and [s,|, respec-
tively. If theequationd(s,, s,) <kholds, then thetwo stringsmust have
atleast (max(|s, || s, ) ~1- (k-1 * n) thesamen-grams.

Position Filtering: If stringss ands,arewithinan edit distanceof k, onen-
gramof s inonepositioncannot correspondtoonen-gramof s, inanother
positionthat differsfromit by morethank positions.

Length Filtering: Thelast conditionisabout thelength of string providing
useful informationtofilter outstrings. If twostringss, ands, arewithinedit
distancek, their lengthscannot differ by morethenk.

URL Correction Mechanism

Inthissectionwewill introduceour URL correction mechanism, includingthe
index architectureand our correction algorithm based onthefilter conditions
intheprevioussection.

I ndex Architecture

Inthe proxy server, each Web element hasitsown URL andisstoredinits
cache. Thentheproxy server performsthepreprocessor on URL sinitscache,
andcomputesall itsn-gramsasindices. All then-gramsareputintoalargetable
(“URL Index Tabl€e”) that containsfour fields: (1) n-gram, (2) URL stringlength

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



80 Yang

Figure 4. Indices for URL String “HELLO” Using 3-Grams.

N-grams L ength Position URL _ID
##H 3 1 00001
#HE 3 2 00001
HEL 3 3 00001
ELL 3 4 00001
LLO 3 5 00001
LO$ 3 6 00001
O$$ 3 7 00001

(denote L), (3) position (the position at which n-gram appears), and (4)
URL_ID (theunigueidentificationof eachURL). Thefollowingexampleshows
thedetails.

Example [URL N-gram Index]: Assume that thereisone URL string s
“HELLO” withlength5, andweusethe3-gramsasindices(n=3). All
its3-gramsare:

Gy, ="##H",G,, ="#HE",G,, ="HEL",G,, ="ELL",G, ="LLO",G,, ='LO$",G,, =" O$$"
Weinsert all the3-gramsinto URL Index TableasFigure4 shows.

URL Correction Algorithm

Now, wewill introduce our URL correction algorithm. After proxy server
buildsall theindicesof URL sinitscache, and putstheminto URL Index Table,
theserver sortsall indicesby thefield order (length, URL _id, position). Onthe
other hand, when onerequest URL sarrives, theproxy server will performthe
following URL Correction Algorithmto get theanswer.

URL CorrectionAlgorithm:

1. Fors,wefirstly performthepreprocessor andthenget all then-gramsof s.
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2. Retrieveeachblock inthe URL Index Table correspondingto each n-
gram.

3. For theblocks corresponding with n-grams, we first sort them by the
block size, and number thesmallest block with 1, and so on. For theblock
1toj, wedesignonemergealgorithmthat runsj iterationstomergeall
recordsinblock 1toj. Eachiterationk (1 <=k <=j)focusesontheblock
kandthepreviousmergedresultlistk-1, andit sortsrecordsinresultlist
by URL_ID field. Themergealgorithmislikethemerge-sort algorithm,
andthefollowinglistsshow theresults:

(1) Block1=>ResultList1(initiation).

(2) Block2e ResultList1=>ResultList2(Therecordsaresortedby
URL_IDinresultlist, sothemergingtimeisintimeO(n)).

(J) ListjeResultListj-1=>ResultList]

Theo symbol isthemergingandfiltering process. Inthisprocess, wecount
the records with the same URL _ID. If it is greater then the Count
Filtering, therecordwiththeURL _ID ispossibly theanswer; otherwise

isnot. Thenwecheck it for the Length Filtering, andinsert therecord
intotheresultlistif it passesthefilter condition.

Figure 5. Our URL Correction Algorithm and Inside Data Structures.

merge sort by size retrieve lists Tpdex Set

HEL.

e
LLo
P J/ e N #HBI / HHE HHE
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4. Usethedistancefunctiontocomputethereal edit distancefor eachrecord
intheresultlistj.

Figure5showsthedetails.

Ranking and Returning

AftertheURL correctionalgorithm, theproxy server could get somepossible
URLSs, anditranksthem by similarity totherequest URL, andfinally reports
thetop 10 URL sback to user.

Browser Setting

Inorder to havebetter efficiency inbrowsingtheWeb, itisnecessary for the
user to set the proxy server in the Web browser. This helpsto make more
efficient useof bandwidth and reducethe chancesof getting duplicated copies
of thesamedatafrom overseas. Two common browsers, Netscape Navigator
andInternet Explorer, haveto beconfiguredtousetheproxy server; especialy
inthe |E browser, we haveto check the check box of “ Accessthe Internet
using aproxy server” and cancel “Bypass proxy server for local (Intranet)
addresses’. Thelatter actionisvery important, becausethel E browser would
automatically append local domainsto therequest URL whenitisjust one
word; if wedo not cancel the latter check box, the proxy server would not
receiveany request URL .

Experimental Results

Weused about 500,000 URL stringsto eval uatethe performanceof the URL
correction algorithm and produce morethen 5,000,000 n-gram data. Inour
experiments, almost all testsfinishedin 1to 3 seconds; theperformanceof the
filteringisacceptable.

Inour previousresearch (Pan, Yang & Lee, 2002), wefoundthat nvalueisvery
important for the performance. If nistoo large, thefilter conditionsdo not
work, andtheperformancedecreases. If nistoosmall, theindex sizeincreases,
andthe performanceal so decreases. Therefore, onesuitablenvalueisvery
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important too, and n (=3 to 5) is suitable for common situations in our
experience.

Conclusion

WedesigntheURL correctionagorithminthepersonal proxy server, anditwill
take usersto aconvenient environment when browsing the Internet. Even
though usersenter URL switherrors, they still will betakentothecorrect Web
pages. Thisisour major contribution.

Therearetwodifferent correctionlevelsinour URL correction mechanism.
Thefirst part comesfromthe preprocessor. It could correct the* google” into
the“www.google.com”. The second partisthe URL correction algorithm
based on filter conditions. It could correct the “goggle” into the
“www.google.com”. Ontheother hand, theconfiguration of proxy server could
bechangedfor variousapproximatelevel sdepending on different needs.
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Abstract

Awell-designed and implemented Web site can give a businessthe edgein
the online environment. In part this can be achieved by utilising the
appropriate encoding language, incor por ating metadata into Web pages
and addressing accessibility issuesfor the disabled. These aspects of Web
site implementation tend to be technically tangible and thus relatively
easily definable. However, some of the subjective aspects of Web site
development associated with information design, such as information
quality, effectiveinformation visualisation and presentation al so contribute
to a successful Web site strategy. In thischapter we report on some of the
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emerging technical and information design practices that a developer
should consider in the implementation of business Web sites.

| ntroduction

Therecanbelittledoubt that anincreasing amount of businessisbeingdoneon
thelnternet. TheWeb sitesthat areat the center of thisnew way of thinkingand
working areaconstantly growingandevolvingentity. Itisalsoclear thataWeb
sitemust evolvewithtimetoreflect thechanging needsof theorganisationit
representsand the organi sation’ sWeb sitecommunity. Web sitesthat have
been designed appropriately will haveadefiniteedgein attracting usersand
increasethetrendto el ectronic commerce(Fisher, 1999). ForrestersResearch
hasfoundthat simplicity inWebsitedesignisof paramount importanceinthat
it contributesto successful Web siteuse (Cavanagh, 1999) and simpleWeb
design has been advocated as the differentiator between a successful and
unsuccessful Web site(Internet.au, 2002; Nielsen, 2000). Nielsen, oneof the
championsof usablity and simplicity of Websitedesigns, indicates:

“Designisdonefor areason, and if you do it well your businesswill prosper.
If you do it poorly, people will leave your website” (Nielsen, 2002, p. 26).

Furthermore, Web sitedesignisalsoanevolving practice(Sellitto & Wenn,
2000), with early work by Brody (1996) suggesting that good design should
aim at making information visible and manageable — good design needs
constant re-design. Appropriate Web design should utiliseinformation asits
currency withinterfacedesignbeingavehiclefor conveyingthat information.

Theanarchicnatureof thelnternet, withitsconstantly changing form, presen-
tation, visualisationandinteractivity, doesnot allow guidelinesand standards
tobeeasily applied and adapted to Web sitedesign. When you consider that
much of the softwareused onthe Web (browsers, plugins, appl ets, animation
players, etc.) isproprietary innature, thereisnoincentivefor thesesoftware
ownersto adhereto aform of regulatory control that may result in reduced
market shareand company profitability. Theconsequencesfor theWeb user
community havebeenandinsomeareasstill arereflectedinepisodesof poor
cross-platform compatibility, browser interoperability and non-scalableWeb
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documents. However, withinthegenera Internet community therearevarious
groupsthat have provided an openforumfor discussion on devel opment of
Web design guidelines. Groups such asthe World Wide Web Consortium
(W3C),theWebAccessibility Initiative(WAI) andthe Dublin CoreM etadata
Consortiumall havebeeninstrumental informul ating aset of self-regulating
specifications. Theuseof these specificationsisencouragedintheinterestsof
softwareinteroperability and cross-platform hardwarecompatibility.

Inthischapter, wedraw onour previouswork (Sellitto & Wenn, 2000, 2003;
Wenn & Sellitto, 2001) to recommend a Web site design framework that
encompassessomeof therel atively technical based featuresassociated with
accessibility, proper HTML encoding and metadatael ements. Furthermore,
wealsoincorporateinto theframework someof themoresubjectivefeatures
of Web sitedevel opment, focusing onissuesassociated withthevisual and
information designaspectsof Web sites, andincludetheareasof information
quality, effectiveinformation visualisationand presentationdesign.

Markup Language — Encoding
Standards

Whenusing appropriatemark-up for Web pagedevel opment, sitebuildersmay
tendto overlook the sel ection of recommended specifications. Inanenviron-
ment of proprietary Web devel opment software, aswell asbrowser monopoly
(Internet Explorer V6.x), any initiativesundertaken by international groups
suchastheWebAccessibility Initiative(WAI) to“regulate’ or setdirectionfor
aspectsof Webdesigncanresultinincreasedinternational community aware-
nessandtheeventual acceptanceof guidelines. Today, theWorld WideWeb
Consortium (W3C) providesaunited and directing body that addressesthe
devel opment of interoperabl etechnol ogi esthrough specifications, guidelines,
software, andtools. Invariably the consortiumaimsat allowing theWebto
achievefull potential asaglobal informationand communication mediumthat
isused by businessand community groups.

The W3C takeson theresponsibility of determining the specificationsfor
Hypertext Markup Language(HTML ), the publishing language of theWorld
Wide Web. In January 2000, XHTML became a recommended mark-up
languagefor Web sitedevel opment. Extensiblehypertext mark-uplanguage
(XHTML) is areformulation of HTML that imparts strictness on code
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presentation. Thecurrent specificationfor Web developmentisfor XHTML

1.0, withadraftversion XHTML 2.0beingformulatedin May 2003 (W3C,
2003).

XHTML

XHTML extendsand replacesHTML 4.01 asaspecification bridgeto the
more complex eXtensibleMarkup Language (XML). Someof maindiffer-
encesbetweenHTML 4.01and XHTML 1.0are:

«  XHTML is*wellformed,” wherethespecificationencouragesthespecific
nesting and closing of element tags. Developers need to pay more
attentionto syntax than HTML requirements.

*  Casesensitivity - XHTML islower casespecific.

»  Tagclosure—Previousversionsof HTML did not enforcetheclosing of
sometags. TheXHTML protocol specificationistohaveall elementtags
closed.

XHTML hasgainedindustry-widerecognition since January 2000, whenthe
W3C recommended theformat asthe current preferred specification. The
beauty of XHTML isthat it enforcesstricter and neater mark-up coding. This
will allow devel opersto approach coding tasksbetter prepared for theshift to
XML.TheW3C considers XML tobean open standard for thedefinition of
data— ametalanguagethat allowsyouto describeother languages. XML, like
HTML isasubset of the more complete SGML— Standard Generalised
Markup Language (Holzschlag, 2000). Because of thedevel oping standards
around the XML format the W3C has proposed that XHTML will be a
transitionlanguageuntil thereisawidely accepted and supported industry
standardfor XML.

Tools for Checking Proper HTML Encoding

Whenediting or creating HT ML documents, variouserrorsin coding can, and
undoubtedly do occur. TheW3Cinanattempt to promotethereliability and
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fidelity that ispart of the Web communicationsinitiativehasintroduced open
sourcetoolsthat arefreely availableand allow proper checking of HTML
code. Someof themorereputableandwidely supportedtoolsareHTML Tidy
andHTML Validator.

HTML Tidy

HTML Tidy, whenused appropriately, allowsincorrectly coded Web pagesto
betidied up by flagging awiderangeof errorsevident on pages. Furthermore,
theapplication hastheability to convert existingHTML Web pagestoaform
consideredtobewell-formed XML, which can be subsequently displaced as
XHTML.Tidy, asthetool issometimesreferredto, wasdevel oped by Dave
Raggertin1997; however, itisnow maintained by acluster of devel opersthat
provideaset of cross-platform compatibleversionsof thetool aswell asaset
of librariesthat will allow Tidy tobeeasily incorporatedinto other applications.
Tidy isavailable online at http://tidy.sourceforge.net/. Figure 1 givesan
exampleof acleaned-up codefragment usingthejEdit editor.

Figure 1. Editorssuch asjEdit (www.jedit.org) have a Plug-1n Version of
Tidy. (When an HTML document hasbeentidied, thesignatureisinserted
as a metatag.)

«!DOCTYPE html PUBLIC “-//WSC//DTD XHTML 1.8 Tronsitional//EN"
"http /A w3 org TR bt LLDTD htn l 1-transitional .dtd">

<Sitnl lang="en-gh" =mins="http: A e, org 1999 xhtn "=
<tead-
<eta nome="generator” content="HTHL Tidy for Linux/x86 (vers lst Morch 28825, see waw3.org" A
aeta http-equiv="content-type" content="text hitml;charset=150-8850-1" /=

HTML Validator

Thisisoneof thefreeand open sourcevalidationtoolsrecommended by the
W3C. Useof HTML Validator cangivedevel opersand designersanindication
of how aWeb page conformsto the W3C recommended encoding practices
that aid cross-browser and computer platform display, thereby ensuring a
maximum audiencefor aWeb site. Inaddition, it can be used to check for
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conformity against previousversionsof HTML, including theW3C recommen-
dation for HTML 4.01 and 3.2 and the Internet Engineering Task Force's
(IETF) HTML 2.0 standard. HTML Validator isavailableonlineat http://
validator.w3.org/.

Recommendations for Encoding Good Practice

Intheinterestsof multi-browser interoperability and adherenceto conformity
with W3C specifications, Web pagemark-up shoul d:

e UseXHTML 1.0specificationsasaminimumrequirement.

 Beaware of the fundamental differences between XHTML and the
versions of HTML. XHTML is highly recommended as the coding
languageof choice.

»  Utiliseanopensourcetool for validationof codeonexistingand new Web
pages.

Accessibility Standards

Web accessfor many isnot problematic. However, accesscan berestrictive
for agreat many individual swho haveadisability or who aremembersof the
aging population (Holzschlag, 1999; Newman, 2000). Thepower of theWeb
isitsuniversalityinwhichall haveaccess, eventhosewithdisabilities. IntheUS,
thereisalegislated requirement that all federal agenciesmaketheir el ectronic
informationaccessi bletoindividual swithdisabilities—thisregul ation, known
as Section 508 (http://www.section508.gov/), hasitself becomeaWeb page
accessibility standard. Theprovision of accessibleWeb pageson sitesneeds
tobeconsideredinthecontext of thelargenumber of individual sthat havesome
form of disability. TheWatchfire™ corporation, thecompany that in 2002
commercialy licensedthewidely knownaccessibility assessment tool Bobby ™
indicatesthat some 10% of individual swho usethelnternet aredeemedtobe
disabled. Moreover, the collectivediscretionary income of these peopleis
some over $US 700 billion— which makes them aniche group that really
cannot beignored (Watchfire, 2003). Other countrieshavesimilar disabled
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groupsthat need to be acknowledged and considered when devel oping Web
sites; for example Australia has some 3.6 million individuals who have a
disability of somesort (Ridge, 2000). Clearly, thefirmswith accessibleWeb
sitesmay benefitfrom positivepublicity and haveagreater opportunity tosell
to this disabled audience. This action by a business al so enacts aform of
protectivepolicy that may avoid potential litigation, costly settlementsand
unfavourablepublicity that may stemfromapoorly accessibly Website. This
ligation aspect isno more obviousthaninthecivil case of Maguirev. The
Sydney Organizing Committeefor the Olympic Games(SOCOG). In August
2000, M aguire complained that the Sydney Olympic Games Web sitewas
inaccessibleto himasaresult of hisdisability— blindness. Maguire’ stext
reader wasnot ableto properly interpret the Web site’ scontent dueto poor
formatting and non-conformanceto accessibility guidessuch as Section 508.
M aguirewassuccessful against SOCOG, withthecourtsfiningtheorgani sation
A $20,000 and M aguirereceiving compensation (NUblog, 2001). Duringthe
court caseit waspertinently argued and highlighted that i ssuesassociated with
Web siteaccessibility could haveeasily beenaddressedif the SOCOG Web
sitedevelopers (IBM) had adhered to the W3C accessibility guidelines—
fundamental accessibility guidelinesfor Web sitecontent creatorstofollow.

Web sitesthat arepoorly designed fromanaccessibility perspectivetendtobe
particularly unfriendly for variousdisabled groups, causing numerousproblems
for them. Some problemsinclude:

»  Screen-readersbeingrendered usel essfor peoplewithvisual disabilities.

»  Thefedingof beinglost duetoabsent navigational elementsfor individuals
whohavecognitivedisabilities.

»  Lossof contentinvideo clipsor audio streamingwhenno captioningis
provided—important for individual swith ahearingimpediment.

Thevariousguidelinesmentioned duringtheMaguirecaseareaddressed by the
W3C, which provides 14 checkpoint accessi bility guidelines. Implementation
of theseguidelineswill not only improvelnternet accessfor thedisabled but also
improvethedesignof asitefor peoplewho may beoperatinginanon-standard
computer environment (Powell, 2002). Theseguidelinesshould beviewed as
evolving standards, detailing aset of conventionsthat havebeen agreed upon
topromoteeasier accessibility for thedisabledinaWeb environment (W3C,
2000). They cover:
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»  Provision of text equivalents for all non-text elements (i.e., images,
animations, audio, video)

* Informationconveyedwithcolour beingalsoavailableinanequivalent
form

»  Organising content clearly andinalogically manner

*  Provisionof alternativecontent for potentially non-browser supported
featuressuch asappletsor plug-ins

*  Provisionof summariesof graphsand charts

Furthermore, theW3Cisawareof differentialsinapplyingall guidelinestoall
Web sites at one time. Hence, part of the consortium’ sworking party has
recommended variouspriority levelsfor implementingWeb sitefeaturesbased
ontheir perceivedimpact on accessibility. Thesepriority guidelinesfor Web
pagedesignare:

e Priority 1 —Thisisamandatory requirement for Web site devel opers.
Failureto meet theaccessibility guidelinesat thislevel resultsin oneor
moregroupsbeing unableto accessinformation satisfactorily online.

*  Priority 2 —Websitedevel opersshouldaimat addressing thisaccessibil-
ity level. Addressingthislevel will removesignificant barrierstoaccessing
Web documents.

*  Priority 3 —Websitedevel opersmay wishtoaimat meetingthislevel of
accessibility. Anattempt at satisfyingthislevel will enhanceinformation
accessonWeb documents.

Online Accessibility Assessment Tools

Part of generating appropriately accessibly Web pagesishaving theappropri-
atetoolsto assess Web page accessibility. The Centrefor Applied Special
Technology (CAST)isanon-profit organisationthat usescomputer technol ogy
toexpand opportunitiesfor peoplewithdisabilities. CAST developedanonline
accessibility tool, Bobby ™ (http: //www.cast.or g/bobby/), which asprevi-
ously indicated was licensed to Watchfire™ Bobby ™ is one of the most
renowned online Web-based validation tools that analyse Web pages for
accessibility for peoplewithdisabilities, aswell astheir compatibility with
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variousbrowsers. Bobby’ sanalysisof accessibility isbased onthe W3C’s
Web content accessibility priority guidelines.

Recommendations for Accessibility Good Practice

In the interests of equal access to the Web for the disabled, Web page
devel opment should:

*  AdheretoW3Crecommended specificationsfor accessibility.

*  Becertifiedwithanopen sourcevalidationtool that analyses\Web pages
for their accessibility to peoplewith disabilities. Achieving arating of
W3C priority 1lismandatory.

* Ifpossible, developersshouldaimat addressingall threepriority levels.

Standards for Metadata Activity

Metadata is a resource descriptor that can be considered to be similar to
informationfoundinalibrary catal ogue—in essence metadataaredataabout
other data. Important and accuratemetadatacan beconveniently incorporated
intoanelectronicdocument whenitisbeing created. I ncorporation of metadata
retrospectively can proveto be expensive, time consuming and may incur
inaccuracy; it may proveto beimpossible. Digital resourcesaredependent on
computersand appropriate document creation software; consequently itisat
thepoint of creation of an el ectronicrecord that important data/information
attributesand descriptionscanbeeasily recorded. A ppropriateuseof metadata
at the point of creationallowsfor:

*  Longterm access, which isimportant when considering information
preservationandinformationre-use.

»  Easy accessand discovery allowing proprietary intra-organisational
search enginesthat may bepart of adata-warehousingimplementationto
returnmorerelevant returnsafter user enquiries(Little& Gibson, 2003).
Furthermore, improved Web site searcheswith enginessuch asGoogle
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and Altvistacan beachieved after incorporating metadatainto Web page
documents.

*  Metadatacan beusedtouniquely identify document or sub-document
pagesthroughauniversal resourcelocater (URL).

TheWebwasoriginally organised around theway that individualscompre-
hended and understood information. Clearly, with exponential increasein
onlineinformationitisdifficult tomanage\Web content manually andthereisa
reliance on automated indexing and cataloguing. In an effort to refinethe
automaticindexing of Web pages, theW3C advocatesthe use of aresource
description framework (RDF) with metadata used to describe Web page
content (W3C, 1999). TheRDF providesafundamental schemafor represent-
ing document propertiesand rel ationshi ps— oneof theRDF frameworksthat
hasemerged asastandard sincetheearly 1990swasinitiated by thelibrary
community, and revolvesaround avocabulary calledtheDublin Core(DC).
(Theorigina workshopfor establishingthe DC metadatavocabul ary washeld
inDublin, Ohioin 1995, hencetheterm* DublinCore.”) TheDCutilisesabasic
list of descriptivee ementsthatisaimed at providinglong-termaccesstodigital
resources. Since 1995, annual workshopshavebeen heldtodiscussthelatest
framework adoptions, proposals and recommendations — hence the DC
appears to be a well accepted and constantly evolving standard that is
formulated by theinformation community (seefor example, Borgman, 2000).

Thefunctional characteristicsof theDCisthatitisrelatively smpleinproviding
thebasi cfoundationsfor semanticinteroperability andisdefinedintheform of
a set of elements for resource description. The DC metadata element set
(version1.1) iscomposed of 15elementswithintheW3C ResourceDescrip-
tion Framework (RDF) andisconsideredto beoneof themost comprehensive
schemasfor resourcedescription. It appearsto betheformat of choicefor Web
sitedescription attempting to definebibliographic categoriesfor Web pages
(DCMI, 2003). Incorporation of metadatainto Web pagesisachievedviathe
<meta> tag set with el ementsbeingembeddedinto pagesat twodifferentlevels:

Smple Level

A ssimplemetadatatemplatewill includesbaseelementssuchastitle, creator,
subject, type, identifier, languageand date. Thisisaminimum and manda-
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Figure 2. Smple Metadata Tags: title, keywords, description, author,
rights, and creation-date. (These exampleswer e created by hand but tool s
exist to enable the task to be more or less automated.)

<html long="en-gh” x=mlns="htip:/fwww . w3.0rg /1999 xhtml "=
et
<meta nome="generator” content="HTML Tidy for Linux/x36 (vers lst Morch 2082), see www.w3.org" /=
eta http-equiv="content-type® content="text/html;chorset=150-8859-1" /=

<title=B003044 Web-Enabled Business Researche/titles

aneta name="title" content="BC03044 Web-Enabled Business Research” /=

=meta name="keywords" content="andrew wenn, lecture notes, assignments, web-enobled business research, boco3fdd, webr' /=

aneta name="description” content="Visit this site to obtain the lecture, tutorial notes, and assignments for boo3od44
Web-enobled Business Research" /=

<eta name="author" content="Andrew Wenn" /=

aneta nome="rights" content="A® 2882 Andrew Wern" /-

<mieta name="creotion-dote” content="2802-7-27" /=

«link rel="stylesheet" type="text/css" href="webr_styles.css" title="webr" /=
</heads

tory requirement and proposed asasimplecorebased ontheoriginal Nordic
metadataprojectin 1996 (Sellitto & Wenn, 2000).

Complete Level

Thisisthefull listing of the Dublin Core Elementsandincludestitle, creator,
subject, description, publisher, contributor, date, type, format, identifier,
sour ce, language, relation, coverage, and rights. Thefull useof theDClis
recommended and encouraged, withtheDC 15- element set templ ateavail able
onlineat http://dublincor e.or g/documents/dcmi-terms/#H2. An exampl e of
metadatael ementsisdepictedinFigure2.

Online Tools for Creating M etadata

As stated previously, one of the aims of the W3C has been to encourage
devel operstoincorporate metadatainto Web pages. Many proprietary Web
devel opment softwareapplicationsprovidethemeansfor doingthis. However,
numerous DC and W3C endorsed metadata generating toolsare available
onlinethatwill allow creation of metadatafor Web pages. Twoeasy andsimple
tousetoolsinclude:
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Themetadatacreator that isprovided by the Nordic M etadata Project
utilisesatemplatethat allowsthe basic 15-metadataelement set to be
synthesised. The metadata creator is online and available at http://
www.|ub.lu.se/cgi-bin/nmdc.pl.

* DC-dotisametadataeditor that extractsand validates metadatafrom
existingHTML Web pagesand M SOfficefiles. DC-dotismaintained by
theUniversity of BathintheUK, and providesaservicethat alowsaWeb
pageto beretrieved and metadatato beautomatically generated. DC-dot
isavailableonlineat http://www.ukol n.ac.uk/metadata/dcdot/.

Recommendations for Metadata Good Practice

*  Metadatashouldbeincorporatedinto el ectronic documentswhenthey
arecreated.

*  Defined DublinCore Elementsshould betheonly elementsused (no new
elementsshould bedefined).

»  Theincorporationof thesimplelevel of baseelementsof theDublinCore
isaminimum expectationfor all Web pages.

*  Thecompletelevel of 15Dublin Coreelementsisstrongly recommended.

| nformation Quality

TheWeb isavaluableresourcefor people seeking information; however,
becauseinformation ontheWebissubject to change, up-gradeand alteration
itisdifficult toassessquality and accuracy (Sellitto, 2001a). Traditionally,
many information publicationssuch asbooks, journals, and manuscriptshave
beenrequiredto meet aneditorial review processbeforebeing printed, which
hasassi sted inimplementing aquality control mechanism. However, withthe
proliferation of the World Wide Web, thisreview process can be circum-
vented, allowingindividual stoeasily publishonline (Sellitto, 2002). Conse-
guently, issuesassociated with information quality becomeimportant for all
Web developers.

Notall Webinformationiscreated equally and someWebinformationismore
valuablethan others. Webinformation quality can begauged by factorssuch

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Emerging Practices and Standards for Designing Business Web Sites 97

asvalue, reliability, currency, content and source (Davenport, 1997; Sellitto,
2002). Thequality of onlineinformationisthusintegral toWeb design. Poor
quality of information can beconsideredto beareflectiononWebdesign. The
library community hashistorically eval uatedinformationquaity inthetraditional
print mediausing criteriasuch ascontent, purpose, scope, currency and cost
(Gordon-Murnane, 1999). Whenit comesto eval uating Webinformation, the
library community hasprovided numeroussuggestionsfor establishing criteria
for determiningonlineinformationquality. Inadditiontothislist, Phillips(1998)
from UC Berkeley suggeststhat if therearelinksto external sites, then an
evaluation of theselinksshould be provided. A critical thinking approachto
Webinformation eval uation hasbeen suggested by Grassian (1998), where
sourcesof theinformationformtheprimary criteriaforinformationvalidity.

TheGrassianlist of assessment criteriaincludes:

*  Content and Evaluation—Who doesthesiterepresent?|stheinformation
based onresearch or scholarly undertakings?Arereferencesavailable?

*  Sourceand Date—Whoistheauthor and what expertisedoesheor she
have?WhenwastheWeb pageproduced, updated, revised and authorised?

»  Structure—Isthe structure and presentation style of the information
consistent withthedisciplinethat it represents?

Another methodol ogy for eval uating onlineinformationisbased onapplyinga
seriesof questionsto aninformational Web page (Alexander & Tate, 1999).
Each affirmativeresponseto aquestion posed about theinformationwould
suggest theinformationisof ahighquality (high scoresequate high quality
information).

Alexander and Tate identify five criteria on which to evaluate and score
informationquality:

e Authority —Cantheauthor of theinformation beidentified?Istherea
telephone number or postal address stated? Is there a copyright or
disclaimer?

*  Accuracy —Cantheinformation becorroborated fromother sources?Are
thererefereeslistedfor further investigation?

*  Currency — Arethere dates indicating when the Web page was first
created, updated and/or revised?Istheinformation current?
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*  Objectivity —Istheinformation provided asapublic source(.gov or .org
URL inclusion)?Istheinformationfreeof advertising?If advertisingexists
isitrelated totheinformation content?

*  Coverage—Istheinformationcomplete?lstheinformationpart of alarger
pieceof work?

Berkman (1998) providesabusinessperspectivetoonlineinformationevalu-
ation. Theassessment criteriahe suggestsaddressesbusi nessrequirementsfor
usinginformationto gain market advantageand strategicposition. Berkman's
checklist for assessingthequality of businessresourcesincludesmeasuressuch
ashow searchabletheinformationis, timeliness, how frequently updated and
information storage. The assumption isthat such assessment isapplied to
sourcesafter they have beenfoundto becredible. Davenport (1997), onthe
other hand, identifies information and knowledge as being integral to an
organi sationand suggestssix categoriesfor assessinginformation— accuracy,
timeliness, accessibility, engagement, applicability andrarity.

Recommendations for Good Practice in Evaluating and
Promoting Information Quality

Thefollowing set of good practiceguidelinesfor eval uating and promoting
informationquality isproposed:

»  Achievinginformationauthority and currency
»  Display thecompany or anauthor’ snameonall Web pages.

*  Adateof thelast Web pagemodification or revisionshould always
bedisplayed.

* A contact e-mail and either a telephone number and/or postal
address needsto be provided.

*  Mesetinginformationaccuracy

*  Referencesand sourcesshould beprovided whenfactual or corpo-
rateinformationislisted.

* Iflinkingtoother sitesthen provideabrief assessment of eachlink.
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*  Addressinginformationstructure

*  Theinformationshouldbepresentedinthestylethat theWebsite's
visitor community would beaccustomedto.

| nformation Presentation Aspects of
Web Design

Standardsthat relateto thevisual and presentation aspectsof Webdesignare
not clearly defined. Numerous authors (Nielsen, 2000; Norman, 1998;
Schneidermann, 1999) advocatethe practiceof simplicity and elegancein Web
page design to convey the greatest amount of information to theuser. The
successof aWeb siteisnot solely reliant ontheimplementation of technical
standards, considering that asitewith numerousencoding errorsand/or poor
accessi bility adaptation canbevery successful (Sellitto & Wenn, 2000).

Good design for human interface interaction can be achieved by using an
uncluttered screen layout, which in turn encourages the fluid delivery of
information (Brody, 1996). Fuccellaand Pizzol ato (1999) suggest that awell
designed Web siteneedstoincorporateasuccessful fusion of important Web
entitiesand el ements, including navigation, graphics, content and interface
layout. Lynchand Horton (1999) further indicatethat Web siteand Web page
design needto addressaspectsof navigation, interfacedesign, graphicsand
multimedia. Small and Amone(1999) arguethat motivational aspectsof aWeb
siteareimportant designfeatures. Theseencouragetheuserstobe*sticky” and
keep coming back. Thusit appearsthat someof theimportant issuesthat good
Web design practice should addressand encompassare Web sitenavigation,
graphics and images and information presentation and display. These are
discussedinthefollowingsection.

Web Site Navigation

Onlinenavigationisnot easy. Userscanarriveat aWeb pagefromnumerous
pointsrangingfromlinksthat areinternal toasite, asourceexternal tothesite
or asearchenginelisting. Consequently, somekey questionsthat usersfind
themsel vesasking (Powell, 2000) are:
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*  Whereaml?

»  Wherecanl gotonext?

* Havel beentherebefore?
Canl gethomefromhere?
e Howdidl get here?

Usersdo not seesomeWeb pagelinksbecausethey arenot evident; thuslinks
must beclearly designated toremoveuncertainty onthepart of users. Toinstil
asenseof control whenmovingabout asite, navigation cuesshould beprovided
on each page of aWeb site (Nielsen, 2000). Research has shown that when
usersweregivenvisual cuestolocatelinks, asopposedto using thepointer to
searchfor links, they wereabl etofind theinformation seventimesfaster (Bailey
etal., 2000).

Appropriatenavigation cuescanbeeasily achieved by simpleand el egant menu
barslocated at thetop or bottom of apage. It hasbeen found that important
linksand information needsto be positioned higher onaWeb page (Bailey,
Koyani etal., 2000). Thiswill allow usersto movethroughaWeb sitewith
somesenseof control and not havethefeeling of beinglost. Web sitesthat have
deeply nested pagesshould provideameansof letting auser know wherehe
or sheislocated, which can easily be achieved by using avisual trail (for
example, abreadcrumbtrail) or ahierarchical map (Nielsen, 2000).

Unvisitedlinksneed to beblueand underlined and usersshoul d not berequired
tomovethemouseto determinewherelinksareonapage (Lynch & Horton,
1999; Nielsen, 2000). It hasbecome standard to show visited linksaspurple,
allowingWeb sitevisitorsto seewherethey havebeen, anditisgood practice
todistinguishbetweeninternally directedlinksandlinksthat point toadifferent
Web site (Spool et al., 1997). Spool and colleagues further suggest that
because users can be slowed down when they are confronted with similar
lookinglinksitisappropriatethat linksbedescriptively labelled sothat users
can discriminate between them. A text link isfavourableto agraphiclink,
considering that graphicstakelonger to downl oad and do not change col our
after being selected (Bailey, Koyani et al ., 2000).

A corporatelogoisaform of identity (branding) and may al so serveasasub-
consciencenavigational aidfor users(O’ Brien, 2000) by providingthemwith
asenseof |ocationthat allowsthemto confirmwherethey are— havel left the
site? Thelogo also servesasareinforcement of thequality of informationthat
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may befound onthepage— thisisareputabl eorgani sation, and theinformation
islikely tobetruthful. A logo canal so beused asanavigational aidthat allows
auser toreturntothe HOM E page—I can go back to the corporate HOME
if I getlost. Linksthat lead to dead ends (the dreaded “ error 404. The page
cannot bedisplayed”) areaconsequence of poor Web page maintenance, a
concept that Nielsen (2000) refersto aslinkrot.

Figure 3. Sequence of Pages from the Same Web Site Illustrating a
Hierarchical Menu Structurethat Givesthe User a Sense of Place. (Each
of the pages has a submenu and a link back to the superior page with the
logo/button linking the user to the home page (VENIAM). The length of
each line of text has also been curtailed to approximately 80 characters
to ensure readability. Although not shown here, for space reasons, each
page has a last updated date. Note also contact details are provided.)

- 4 4 e o e g e
H \« file:f//Users/andrew/Sites /WebChapter/default. htm| ~a- Google

240 Home Staff email WordsmythNow  Apple |
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Figure 3. continued

BCO3044 Web-Enabled Business Research - dignissim
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Linksshould alwaysbeactiveor beremovedtoreduceuser frustrationandthe
back button should not berelied upon asthe primary source of assistancein
returningto previouspages. Figure 3 givesan exampleof fundamental features
that enhance user navigation of aWeb pageand site.

I nfor mation Architecture

Information architecturereferstotheway that informationiseffectively and
successfully presented on a Web page ( Davenport, 1997; Powell, 2000;
Wurman, 1996). Aspectsof displayinginformationonlineincludetheposition-
ing and presentation of text on the screen, page scrolling, text size, font
variation, marginsand whitespace( Nielsen& Tahir, 2002; Schriver, 1997).
Positioning dark text on awhitebackground appearstoincreasethelegibility
of text when compared to other combinationsof background col our and text
(Spencer, 1969). Schriver (1997) indicatesthat keeping withinthesamefont
family enhancesonlinelegibility andthat nomorethantwodifferent font types
should beusedfor onlinepresentation.

Reading practicesintheWesternworld areorchestrated around aleft toright
and up-down prospective. Web page design should attempt to mimic the
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vertical perspectivethat the human eyeisaccustomed to whenreading text
(Lynch & Horton, 1999). Thus, horizontal scrolling of apageiscounter to
normal visual reading behaviour andisnot agood design practice. Thisalso
highlightsanother importantissue, theroleof cultureininformation presentation
andthe need to consider the prospectiveaudience.

Sentencelengthisal soimportant and can beasignificant factor ininfluencing
reading rate; however, it appearsthat comprehensionisunaffected by line
length (Dyson & Kipping, 1999). It hasbeen shownthat usersfindit difficult
toread edgeto edge on ascreen and that readers experience eyestrain, and
havedifficulty discerningthestart of new lines— moreoftenlosingtheir point
of reference (Schriver, 1997). Thus, text on Web pages should occupy a
central locationand shoul d besufficiently indented to prevent text running edge
toedge. Horton (1994) advocatesthat theoptimum length of screenlinelength
should be no more than 40 characters, and line lengths of less than 20
charactershavebeenfoundtoaffect thevisual and spatial association between
words, leading to areduction in legibility. Dyson and Kipping’s (1999)
research suggeststhat linelengthsof about 100 charactersareread faster than
shorter lines; however thelonger linelengthismoredifficulttoread. These
authorsadvocate55 charactersper lineasoptimumWeb pagelinelength.

Because reading from an electronic screen is slower and more tiring than
readingtext on paper, sentencelength and reduced word countsonaWeb page
haveledto peoplescanning for key wordsinorder tofindrelevantinformation
(Nielsen, 2000). Morkesand Nielsen (1997) observedthat peopl e scantext
onthescreenmovingtodeeper |evel sof theinformation content asthey require.
A consegquenceof thisscanningand drill-down behaviour isthat many users
do not likelong pages. For instance, Black (1997, p. 53) statesthat 75% of
people only ever read the top of a Web page and never scroll. Web page
content should besuchthat itincreasesinvolumeasonenavigatesintotheWeb
site. Hierarchical navigation should be utilised with each tier encountered
containing more information as users seek out further resources about a
particular areaof interest (Nielsen, 2000). Usersshould beableto movefrom
pageto pageby selectinglinks(paging) without alwaysscrollingtoimportant
information. Thisisparticularly truefor home pagesand menu pages, where
users fail to scroll past the first page when they reach a site unless the
information isrelevant and useful — thus, page scroll should be kept to a
minimum (Dyson & Kipping, 1999).
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Web Page Download

Excessivedownl oad timeisaproblemthat hasbeen encountered by Web users
for many yearsand showslittlesignof diminishing (Nah, 2000). Several studies
indicatethat fast Web pagedownload isthedefinitivefeaturethat determines
thesuccessof aWeb siteand that userswill not wait morethan 10 secondsfor
apagetodownload using a28.8kbpsmodem ( Niel sen, 2000; Pockley, 1998;
Spool, Scanlon et al., 1997). Others suggest that it is not unreasonable to
expect apagetoloadinlessthan 8 secondswitha56kbpsmodem (O’ Brien,
2000). Graphics, artwork andimages constitute the Web page components
that determinetherel ative speed of pagedelivery. A Web pagethat includes
alargenumber of graphicfileswill takearelatively longtimeto downloadto
reachauser. Inarestrictivebandwidth environment, wheremany usersoperate
with modem speedsof no greater than 28kbpseventhoughthey havea56kb
modem —filesizebecomescritical for fast download. Consequently good
Web designshouldaim at building Web pagesthat will download sufficiently
fast to meet the expectationsof themajority of usersof that Web site.

Recommendations for Good Practice in Presenting Web
Infor mation

Thefollowing set of good practiceguidelinesfor presenting Web siteinforma-
tionisproposed:

Navigation
*  Alllinksmust becoloured blueand underlined; visited linksshould
bepurple.

* Alllinksneedtobeactive(avoidlinkrot).

» |tispreferabletousetextrather thanimagelinks.

* Al Webpagesmust have someform of navigation cue.
*  Positionimportant linkshigher up onWeb pages.

*  Deeplynestedhierarchical sitesshouldlet usersknow their location
by using, for example, abreadcrumbtrail .

»  Eachpageshouldallow thevisitor toreturntotheHomepage.
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* InformationArchitecture
* Useadarktextonawhiteor lighter background.
Nomorethantwodifferent font typesshould beused.

*  Inpagespredominately aimedat aWestern cultureusealefttoright
andvertical perspectivein pagelayout.

*  TextonWeb pagesshouldoccupy acentral location.
*  Linelengthshouldbebetween 40-60 characters.
»  Keeppagescroll toaminimum (onetotwo pages).
*  Horizontal scrolling of pagesshould beavoided.
«  WebPageDownload
«  Baancedownloadtimeagainst theval ueof information content.

*  Aimat download timesof no morethan 10 secondswith a28kbps
modem and el ght secondswith a56kbpsconnection.

Conclusion

Therearemany aspectsto producingawell designed, informative, and useable
Websitethat iscross-platform compatibleand highly maintainable. Wehave
discussed variousaspectsthat devel operscan undertaketo assist in meeting
thesegoal s. Themoretangibleand concretetechnical based activitiesrel ateto
HTML encoding, accessi bility standards, and metadatausagefor whichwe
haveidentified what weregard asbest practi ce proceduresand maderecom-
mendationsregarding easy-to-usetool sthat may assist in successfully imple-
menting or eval uating these procedures. M oreover, wehaveendeavouredto
addressaspectsof Web sitedesignthat haveahigher degreeof subjectivity and
aremoredifficulttoevaluate. Themoresubjectiveareasdiscussed encompass
visual andinformationdesignthat deal withquality, presentationand navigation.
Theselatter Web designareasaremoreproneto beinginadvertently misunder-
stood and thus ignored by devel opers; hence we have made a concerted
attempt to specifically identify aseriesof featuresand practices, and made
recommendationsthat addressthi ssubjectiveareaof Web siteimplementation.

Furthermore, weregard good Web design practi cesto beconstantly evolving
and areby no meanscompl ete. FutureWeb siteinterfacedesignwill needto
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addressissues associated with the next generation of I nternet technol ogy
applications— for exampletheuseof the PDA, mobiletelephones, Web TV
and other I nternet capabl edevicesfor delivering e-commerceservices. These
will add to the evolving constructs associated with Web site design and
development. Clearly, futurebest practicesand standardswill berequiredto
addressthesenew devel opments.
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Abstract

When a firm moves from an e-commer ce to an e-business enterprise, the
technology-driven transformation generates new demand on their 1T
services and capability. Successful deployment of e-business solutions
requires business process change and I nter net-based enterprise systems
to support inter-enterprise collaboration. These directions challenge
firms to re-evaluate their IT skills portfolio. This chapter examines
currentdemandon I T workforce, I T skillsportfolio management, changing
skill requirementsfor e-business, and gaps between industry demand and
academic preparation. It also addressestrends shaping I T skillsfor an e-
businessintermsof architecture, implementation, or gani zational change,
application development, and tool s and technology. Based on the review
of these issues and trends, a framework is proposed to guide the
development of a desired skills portfolio for e-business transformation.
The chapter concludes with a research agenda.
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| ntroduction

Thelnternet hasaprofound impact on companies. Widespread adoption of
Internet businesssol utionsacrossindustries, intheUSaswell asintheUK,
France, and Germany, atteststo thecontribution of e-businesstotheeconomic
growth of thesecountries(Varian, Litan, Elder & Shutter, 2002). Organiza-
tionsof all sizeshavedeployed I nternet-based busi nesssol utionsfor lowering
operating costsandincreasingrevenues. Typical e-businesssolutionsinclude
enterprisesystemsfor managing rel ationshi pswith customersand partners,
coordinating supply chains, and supporting organizational businessprocesses.
Therefore, e-businessdiffersfrome-commerce, whichfocusesonusingthe
I nternet to support busi ness-to-consumer and busi ness-to-busi nesstransac-
tionsthat involvesmarketing, sales, and post-saleservices.

Successful deployment of e-businesssol utionsispredicated ontworequire-
ments: busi nessprocesschangeand I nternet-based enterprisesystems. Com-
paniesneedtoredesignandintegratetheir internal businessprocesseswith
thoseaffecting customersand businesspartnersinorder toachieveproductivity
gains. Industry leaders, suchasDell and Cisco, have pointed out that produc-
tivity gains accelerate only after companies have adjusted their business
processesto new technology (Mullaney, Green, Arndt, Hof & Himelstein,
2003). Inter- andintra- enterprise systemsenabl e organizationsto exchange
informationanddeliver end-to-end services. However, itiscostly and difficult
toimplement and integrate enterprise systems. Both process redesign and
implementation of compl ex enterprisesystemspresent many challengesfor I T
professionals.

Informationtechnology playsapivotal roleindeliveringintegrated servicesand
rel ationshipswith customers, businesspartners, and empl oyees. When compa-
nies move towards e-business, they need to acquire and develop new IT
technology capacity. During the past two decades, waves of technology
advancement haveforced organizationsto constantly addresschanging skill
demands (Nakayamaé& Sutcliffe, 2001b). What' sdifferent for e-business
now-?

Several prominent technology and businesstrendsareredefiningafirm’'sIT
skillsportfolio. For example, theincreasing pressurefor industry-widecol -
|aboration requiresorgani zationsto establish an e-businessarchitecturethat
integratesstrategieswith applicationand technol ogy architecture(K alakota&
Robinson, 2001). Anunderstanding of enterprisearchitectureisnecessary for

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



A Framework for Defining E-Business IT Skills Portfolio 113

systemsintegrationand application devel opment. Furthermore, depl oyment of
complex enterprisesystemsthat span acrosssupply chain partnerswill demand
deep knowledge of inter-enterprise processes. Additionally, theemerging
technology of Web services(Lim& Wen, 2003) promisesnew technol ogical
and business solutions where firms can search for and consume services
provided by other firms, eliminating the need to develop those services
internally. Hence, knowledgein how to apply new technologiesiscritical to
inter-organizational collaboration.

Thischapter focusesontheidentification of afirm’sIT skillsportfoliofor
supporting e-business. Industries are accel erating the pace of e-business
transformation. A solid understanding of changing requirementsfor I T services
inane-busi nessenvironment enablescompaniesto gaugethegapsintheir IT
capability and to devise appropriate strategiesfor managingtheir I T skills
portfolios.

Thischapter isorganizedintofour sections. Thefirst sectionprovidesareview
of research one-business. Thesecond sectionidentifiesfiveissuespertinentto
thee-businessI T workforce: (1) demand, (2) I'T workforce, (3) skillsportfolio,
(4) changing I T skillsportfolio, and (5) gaps betweenindustry demand and
academicprograms. Thethird sectionaddressesfivetrendsshaping I T skillsfor
an e-business — (1) architecture, (2) implementation, (3) organizational
change, (4) applicationdevel opment, and (5) tool sand technology. Based on
thesetrends, aframework isproposed to guidetheidentification and manage-
ment of I T skillsportfolio. Thelast section presentsresearch questionsand
conclusion.

E-Business Transfor mation

Defining E-Business

Theconcept of e-busi nesshasgai ned broad acceptanceasorganizationshave
adopted I nternet-based solutions for increasing productivity and service
(Varianetal., 2002). However, there exist many different definitions of e-
business(Alter, Ein-Dor, Markus, Scott & Vessey, 2001). Amongthefirstto
promotee-business, | BM definese-businessas| nternet-based transacti onsof
businessaswell astheeffortsthat combineresourcesof traditional information
systems with the World Wide Web, intranets and extranets (http://mwww-
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3.ibm.com/ibmvter minol ogy/goc/gatmst09.htm). Furthermore, an e-busi-
nessemphasi zesthe connection of critical systemsfor customers, employees
and suppliers. Onlineprocessesenabl ethedynamic exchangeof information
with constituenciestoimproveservice, profitability, and rel ationships.

Theterm*e-business’ alsoreferstothe” complex fusionof businessprocesses,
enterpriseapplications, and organi zational structurenecessary to createahigh-
performance business model” (Kalakota& Robinson, 2001, p. xx). When
transitioning towards e-business, companies have to undergo a structural
transformation on many fronts. Essential to thistransformationisthedis-
aggregationandre-aggregation of afirm’ svaluechain. Dis-aggregation of the
value chain requires a company to determine its core competency and to
identify external resourcesand partnersfor improvingitscompetitiveness. Re-
aggregationleadsacompany to collaboratewithindustry partnersalongthe
supply chaintooptimizetheir collectivecompetitiveness.

Ane-businessfirmoperateswithinanincreasingly dynamicand collaborative
environment. Traditional vertically integrated supply chainsarebeing replaced
by business webs that encompass complex partnerships and technology
architecture (Tapscott, 2001; Tapscott, Ticoll & Lowy, 2000). Itiscritical in
deliveringacompany’ send-to-end servicesthrough seamlessintegration of
sales and marketing, customer service, and its value chain with those of
businesspartners.

Weill and Vitale (2001) define e-business as the conduct of business and
busi nessprocessesover opennetworks. Businessprocessesinclude: “ market-
ing, buying, selling, delivering, servicing, and payingfor products, services, and
information across open networkslinking an enterprise and its prospects,
customers, agents, suppliers, competitors, allies, and complementors’ (p. 5).
Leeand Whang (2001, p. 2) view e-businessin the context of supply chain
integration as*the planning and the execution of thefront-end and back-end
operationsinasupply chainusingthelnternet”.

Characteristics of E-Business

Thefour definitionsof e-businessdiscussed above shareseveral important
characteristics. Primarily, ane-businessisanintegral part of abusinesswebin
which organizational boundariesbecomemorepermeable. M ultipleorgani za-
tionsand heterogeneoususersoutside of the organi zation need to accesse-
businesssystems(Alter etal., 2001). Thus, an e-businesscanbeviewed asan
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integral part of thebusinessweb, inseparablefromtheorganizationitself and
theorganization’ sbusinesspartners. Theorganization’ shardware, software,
communi cations, and usersextend beyond theenterpri seand may not beeasy
toidentify (Tapscott etal., 2000). Inmany ways, information systemsinane-
businesscan beviewed asaweb of information systems(Alter etal., 2001).

Second, enterprisesystemshave beenwidely adopted asthe backbonefor e-
businesses(Norris, Hurley, Hartley, Dunleavy & Balls, 2000). Thesesystems
include: traditional enterpriseresourceplanning (ERP) packagesand systems
tosupport customer rel ationshi p management (CRM), supply chain manage-
ment (SCM), businessintelligence (Bl), datawarehouse (DW), e-procure-
ment (EP), salesforceautomation (SFA), and variousportals. | ntegration of
theseinterconnected systemsand datapresentsseriouschallenges. Existing
enterprise systemsare not designed to support collaborative business pro-
cesses. The emerging framework of ERP Il promises to support afirm’'s
transitiontowardse-business(Genovese, Bond, Zrimsek & Frey, 2001). ERP
I1, asthe next generation ERP system, will incorporate Web services and
componentized modul esto support col laboration acrosstheindustry value
chain. Theseissueswill beexamined|ater inthechapter.

Third, information playsacritical rolein e-business. E-business, electronic
marketplacesin particular, enablesignificantimprovementsinthequality and
timelinessof information, whicharenot possi blewithout thesupport of Internet
technology (Kalakota & Robinson, 2001). Organizations can create new
values— new productsand services— frominformationthrough personaliza-
tion, real-time priceand product comparisons, and different pricing mecha-
nisms (Rayport & Svioka, 1995). Asusersof e-business sol utionsbecome
more heterogeneousand the use of information becomesmorecritical, itis
necessary to empower non-technical usersaswell asconsumerswho now use
informationmoreextensively (Atleretal., 2001).

Fourth, in companies engaged in e-business transformation, in-house 1S
specialistsarelessinvolved in building and maintaining internal systems
accordingtotraditional methods. | nstead, systemintegration becomestheir
more important task. They areincreasingly providing I T support for both
external customersandinternal usersof theorganization. Systemsthat were
traditionally devel oped and managed asinternal resourcesarenow increasingly
being devel oped and managed asexternal resources. Thischangeimpliesthat
system devel opersneed to understandinter-organizational behavior andthe
valuechainessential toane-businessweb. Companiesneedtoacquirenew | T
knowledgeand skillsindistributed systemsarchitectures, prototypinginWeb-
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based systems devel opment, business and systems, integrated enterprise
systems, and integration of Web-based systemswith enterprisesystems

Fifth, inadditiontotechnol ogies, organizationsmust consider transformation
strategiesthat can go handinhand withthedepl oyment of new technology. An
e-businessincludeshumanresourcestrategi esand organi zation changestrat-
egies. Proper project team devel opment isconsidered oneof thecritical factors
towardsthe success of e-businessventures (Lientz & Rea, 2001; Turban,
2000).

Related Resear ch

Isthe Demand Still There?

Despitethefallout of dot-comsand the post-2000 economic downturn, the
digital economy continuestothrive. Industry forecastsproceedto projecta
slower but consistent growth in e-commerce during 2002-2007. Forrester
Researchprojectsonlineretailingwill grow at acumul ativeannual growthrate
of 25% to reach a sale volume of $217.8 billion by 2007 (Hirsh, 2002). In
1999, Forrester projected that U.S. B2B would reach $1.3 trillion by 2003.
Thenetworked B2B transactionsnow stand at $2.4trillion (Mullaney etal .,
2003). In Europe, B2B e-commercetransactionshavegrownat anannual rate
of 100%, reaching $200 billion in 2002, a four-fold increase from B2B
transactionsin 2000 (Reinhardt & Mgjidi, 2003). In China, the number of
Internet users is expected to increase 1,184% by 2006 (Vinas, 2002). E-
commercegrowth and productivity gainsfrom e-commercehaveexceeded
earlier projections. I nternet-driven businessisnow deemed “ areal business
transformation becauseit survivedtheeconomicdownturn” (Mullaney etal .,
2003).

L ong-termimpactsof I nternet technol ogy onglobal e-businessareevidentin
all industries. Americanand European compani eshaveadopted awiderange
of Internet-based business solutions at asteady pace (Varianet al., 2002).
AmongtheUScompanies, 70% of theenterprisesinthewhol esal e/retail sector
andthefinancial servicesector, aswell as88% intelecommunication sector,
have adopted e-business solutions such as SCM, CRM, and EP. Most
commonly adopted sol utionsarethose supporting customers, andfor financial
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and HR functions. The benefits are aimed at improvements in workforce
efficiency, inventory management, customer rel ationshi ps, and operating costs.

Although IT spending has declined 6.2% since 2001, e-business budgets
increased by 11%in 2002 and are projected to outpacetechnol ogy spending
for at least two more years (Mullaney et al., 2003). These trends affirm a
continued needfor I T talentswith asolid foundationin I nternet-based tech-
nologiesand businessstrategies.

IT Workforce Issues

Duringthepastthreeyears, thel T workforce hasexperienced drastic changes
asaresult of economic slowdown. Thetotal IT workforcepeakedinsizein
2000, then500,0001T jobswerelost in 2001 duetothedot-comfailures. The
I'T workforceappearsto havebottomed out at the start of 2002 with small but
steady quarter-to-quarter gainssincethen (ITAA, 2003). ITAA’s2003survey
findsthat futuredemandfor I T workerscontinuesto drop evenascompanies
lay off fewer workersandtheoverall sizeof thel T workforcestabilizes(ITAA,
2003).

I'T employment dropped morethan 5% during the period from 2000 to 2002.
Despitethelossof many I T jobs, theavail ablepositions, whichwent unfilled
duetoalack of qualifiedworkers, haveremained consistently around 50% of
total demand (ITAA, 2000, 2001, 2002). Sucha“gap” impliesthat employers
havegreater difficulty findingtheright mix of I T talentsthanhiring I T workers.
INn2003thedemandinmany job categoriesfell sharply, particularly intechnical
support representativesand Web devel opers(ITAA, 2003). Intheshort run,
demandremainshighly volatileasorganizationsshift to meet changing market
conditions.

Outsourcingisacommontacticfor meeting e-bus nessneeds. A magjor problem
withmany e-businessdevel opment teamsisthat membersof theteam often
comefrom different organizations, including outsourced service provider
organi zationsandindependent contractors. Intypical | Sorganizations, some-
timesabout half of thee-businessexpertisewill comefrom outsideresources,
such asconsultantsand contracted |abor (Gomolski et al., 2001). However,
withthecurrent state of theeconomy, many organi zationshavebeenforcedto
eliminatetheir outsourcing relationshipsand seek alternativemeansof devel -
oping e-business, mainly through the use of their own internal workforce
(Paulson, 2001).
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Offshorel T outsourcing hasemerged asamainstream practicethat isalready
affecting the U.S. IT workforce. Increasing cost pressure and a need for
businessagility have motivated moreU.S. companiesto shift their I T work
offshore. Additionally, offshoreoutsourcingisattractive because companies
can use time zone differences to add a second or third shift as a means of
opening marketsand reducing costs. Thissourcing model hasbeeninexistence
for many years. Only inrecent years, economicreasonsandincreased quality
of servicehavepropelled offshoreoutsourcingtothemainstream. Itislikely that
morethan 80% of U.S. companieswill explorethisnew optionof I T services,
and40%will engagein pilotinitiatives(Thibodeau, 2003).

Industry projectionssuggest that offshoreoutsourcing will focusinitially on
low-end* commodity” work, such aslegacy application maintenance, enter-
priseresource planning enhancement, application support, and hel p desks.
Increasingly, companies may also use offshore servicesfor project-based
work inWeb servicesandinenterprisesystemintegrationandimplementation
(Morello, 2003). ITAA 2003 Survey findsthat programming and software
engineeringjobsaremost likely to go overseas(67%), followed by network
design (37%) and Web devel opment (30%) (ITAA, 2003). Thesefindings
suggest that the offshore development trend is both real and expanding to
includemoresophisticated, valueaddedjobs. Offshoreoutsourcingwill have
asignificantimpact on how firmsmanagetheir I T skillsportfolios. I T profes-
sionalsneedtoredirect their personal skillsportfoliostowardshigher-value
competenciesand towardsprocessesand applicationsspecifictotheirindus-
tries(Morello, 2003).

IT Skills Portfolio Management

A rapidpaceof innovation continuesto characterizethel T field, whereit often
triggersorganizational changes. Shortageof | T skillsremainsachronicchal-
lengefor companies. When firmstransition to amoreadvanced technol ogy-
supported environment, I T services and personnel need to be redefined.
Andresand Niederman (1998) haveintroduced an I T personnel transition
evolution model to addressthe I T skillsrequirements needed during such
periods. They propose to view both current and future states as being
comprisedof skillsandpersonnel. Defining skillsinventory inboth stateshel ps
firmstoidentify gaps. Firmshavetwo sourcesof leveragewhen managing I T
skillsduringtransition: thedevel opment of new skillswith existing personnel
and skillsgained through outsourcing.
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ClOmagazine(2002) hasconducted aseriesof four I T staffing surveysduring
the period from November 2000 to July 2002, which was characterized by
economy slowdown, decreased I T budget, and job stability. IT managers
reportedlessdifficulty inl T hiringandretentionduringthisperiod. Inmid-year
2002, 34% of I T executivesparticipatinginthesurvey agreed that they were
experiencing neither astaffingcrisis(i.e., toofew applicants) nor askillscrisis
(i.e., an adequate number of applicantsbut lacking specific skillsfor open
positions.) However, 56% of survey participants agreed that they were
experiencingaskillscrisisof matching availableskill setswiththeir companies
I'T needs. Thisresult suggeststhat having theright mix of skillsismoreimportant
tofirmsthan having enough applicants.

Based onareview of 102 paperspublishedinthe ACM SIGCPR conference
proceedings, Nakayamaand Sutcliffe (2001a, 2001b) haveproposed askills
portfolioapproachfor firmsto managel T human resources. They emphasize
that employershavefound that acquiring theright mix of skillsisfar more
difficult thansimply finding I T workers, asconfirmed by CIO Magazine's
survey results. Furthermore, firmsareexperiencingincreasing difficulty in
determiningtheir optimal skillsportfolioandinacquiring and managing that
portfoliointurbulent times. When undergoing e-businesstransformation, the
skills portfolio approach seems appropriate to firmsfor developing skills
acquisitionstrategies.

A skillsportfolio management framework iscomprised of skillsacquisition,
development, and maintenanceat thefirmlevel, asdefinedinthefollowing:

o  Skillsacquisitionreferstorecruitment for skills, buildingskillsinventory,
andoutsourcing.

»  Skillsdevelopment focusesondeterminingthedesiredfirm-level skills
portfolio, skillsrequirements, and designing and implementing skills
enhancement plans.

»  Skillsmaintenancestrategiesfocusonretaining| T talentsand updating
ills.

Therefore, identifyingtheskill setsessential toacquisition, development, and
mai ntenance can help firms to better manage I T skills during e-business
transformation.
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Chanw Skills Portfolio for E-Business

Gapsinafirm’sskillsportfolioremainachallengefor I T managersevenatthe
current stateof low demandfor I T workers. What skillsareindemandfor e-
business? Onemay draw theanswersfrom several studiesdiscussed below.

Inearly 2000, application devel opment, networking, I nternet devel opment, e-
commerce, and datamining ranked highamong hiring needsreportedby I T
managers (Goff, 2000a). CIO M agazine’ ssurvey, conducted in July 2002,
showsthat I T skillsmost in demand are: application devel opment (53% of
respondents), proj ect management (50%), networking (48%), and database
management (47%). Thesefour areashavemaintained the* most in-demand”
statusover thetwo-year period between November 2000 and July 2002. In
contrast, thegap for Web devel opershasnarrowed sincethedot-comfailure
(ITAA, 2003).

E-businessstrategiesdrive I T demand. Enterprise systems, such asCRM,
SCM, and ERP, capturealarger shareof | T budget thanin previousyears. High
onacompany’ sagendaareskillsthat supportitse-businessinitiativessuch as
supplier-facing extranets, customer-facing Web-based applications, and col -
laboration on industry exchanges and marketplaces (Goff, 2000b). M ost
companieswill havetoretrain staff for CRM systems, datawarehousing and
datamining, e-commerce applicationsdevelopment, I nternet applications
development, and ERP.

Aretechnical skillssufficient for e-businesstransformation?Based onacase
study of fivecompanies, Bailey and Stefaniak (2000) identify eightjob clusters
importanttol T professional sinthenew millennium. Thesejob clustersinclude
computer programmers, systems/businessanal ysts, computer engineers, data-
base administrators, computer support specialists, network specialists, tele-
communicationanalysts, and I nternet specialists. However, asI T rolesshift at
anaccel erated pace, technical skillsalonearenolonger sufficient for success
inl T professions. Soft skillslikecommunication, problem solving, adaptability
tonew technol ogy, andteamwork areincreasingly important. Businessskills
(understandingthecustomer mentality, investigativeskillsfor asking probing
guestions, ideainitiation, project management) arealsocritical tol T profes-
sionals’ success.

The Electronic Commerce (EC) Institute (www.ecinstitute.org) has pro-
posed abody of e-commerceknowledgeasabasisfor professional devel op-
ment and training. The proposal represents ajoint effort of industry and
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university membersindefining requisiteskillsfor e-business. It encompasses
16foundationtopics, fiveskill setsfor e-commerceprinciples, dynamicsand
strategies, and seven skill setsabout tool s, technol ogiesand techniques(EC
Institute, 2001). Key topicsaddresse-business processes, processredesign,
change management, technol ogy deployment, applicationintegration, and
interoperability.

Gaps between Industry Needs and Academic
Preparation

Higher educationinstitutionsplay acritical rolein producing I T workerswho
can meet theindustry demand for e-business I T talents. Rapid changesin
business model s and technol ogies necessitate universities and collegesto
undertakecontinuouscurricular innovation (Chan, 2001). |Sand ECcurricula
must closely follow the application of technology in businessandindustry
(Augustine, Surynt & Jeancola, 2002). Thechallengeisto determinewhich
newly introduced technol ogiesaretrendsand which arefads.

Two trends are forming in the marketplace. On one hand, companies are
seekingadvanced I T skillsinarchitecture, systemsintegration, collaborative
systemsdevel opment, and complex businessprocesses. Ontheother hand,
offshoreoutsourcingwill reducethedemandsontraditional I T jobsinprogram-
ming, systems development, ERP maintenance, and technology support.
Together, thesetwo trendsdemand | Sand EC programstore-evaluatetheir
rolesinthel T workforcepreparation.

Educatorshavebegunto addresstheimportanceof systemsintegration (Chan,
2001) and next generation enterprisesystems(L ederer-Antonucci et al ., 2003)
incurricular offerings. Students need to devel op both an understanding of
strategiesand processesaswell astechnol ogy know-how. Nevertheless, the
majority of ISand EC programs primarily addressthe businessside of this
complex e-busi nessdevel opment.

A recent review of academic e-commerce programs revealsthat most EC
programsarehousedin busi nessschool swherebusi nesstopicsreceivegreater
attentionthan technical ones, witha2.5-to-1ratiofavoring businesscourses
(White, Steinbach & Knight, 2003). However, technically oriented graduatee-
commerce programstend to give business education equal importance to
technical educationinthecategory of essential courses. Thesamestudy reveals
that networking, proj ect course, and marketing are coursesmost commonly
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offeredinboth graduateand undergraduatetechnical EC programs. Surpris-
ingly, database and server-side Web application devel opment were consid-
ered asnon-essential courses.

Intermsof technical skills, Lomersonand Schwager (2002) have examined
specifice-commercetechnol ogiesbeingtaughtinl Sprograms. Usinga6-point
scal eto measurethedegreeof emphasis(6asfull coursecoverageand 1 aslittle
coverage), they report that themost commonly taught client sidetechnologies
are: Websitedesign (average=3.3), XML (3.3), Webdesigntools(3.0), and
JavaScript (3.0). HTML (2.7), DHTML (2.5), and CSS (2.5) received less
attention. Ontheserver side, technol ogiesmost frequently covered are: SQL
(3.4), Active Server Pages (3.0), Java (3.0), ODBC (2.8), Apache (2.6),
Unix/Linix (2.6), PHP (2.6), and Java Server Pages (2.6). These findings
indicate that most academic programsonly cover basic Web devel opment
skillsand technol ogies. Students may not receive adequate preparation to
addressadvanced technol ogiesand systemsdevel opment.

Ascompaniesneed support for complex | nternet-based e-businesssol utions,
skillsinnew technology, suchas.NET, JSP, SOAP (Simple Object Access
protocol), UDDI (Universal Description, Discovery, and Integration), WSDL
(Web ServicesDescription Language), Web mining, systemsintegration, and
Linuxwill becritical.

Anemployer survey* conducted by thefirst author’ shomeinstitutionin 2002
confirmsthat anal ytical tools, such asdatamining, andtechnol ogiesto support
collaboration, suchasXML ande-businessXML (ebXML), will becomeeven
moreimportantinthenear future (see Figures1-3below). All threefigures
show: (1) employers’ perception of how importantan | T areawasat thetime
of thesurvey (i.e., summer 2002), measured ona5-point scale; (2) employers
perception of theimportanceof an| T topicthreeyearslater (i.e., 2005); and
(3) changes(or gaps) of perceivedimportance betweenthetwotimeperiods.
Figure1concernsbusinessapplications, including many e-businessenterprise
systems. Figure 2 revealsaskill shortage for positionsin security, project
management, e-businessanalysis, datamining, and user interfacedesigns.
Figure3focusesonskill shortagein XML, UNIX, Java, and JSP.

Whiletechnical skillsareimportant, researchershavefoundthat I T profession-
alsrated” soft” skillssuchasteamwork, working under pressure, and meeting
deadlinesasmoreimportant than“hard” skills, suchasdatabasedesign, client/
server applications, and operating systems (Turner & Lowry, 2002). This
impliesthat | Sand EC programsshoul d addressboth technol ogy and skillsfor
changemanagement.
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Figure 1. Employer Survey: Changes in Perceived Importance by

Application Areas.!
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Figure2. Employer Survey: Changesin Perceived |mportance by Positions.
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Figure 3. Employer Survey: Changes in Perceived Importance by
Programming Languages.!
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Requirements for E-Business | T Skills
Portfolio

E-businesstransformation presentsenormous| T challengesbecauseboththe
processesand technical requirementsarecomplex. Thereareat | east fivesets
of issuesaffecting I T skillsacquisitionand devel opment. Theseissuespertain
toane-businessfirm’ sarchitecture, systemimplementation strategies, organi-
zational change processes, application development approaches, and the
choiceof toolsandtechniques.
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Architectural Issues

Anefficientarchitectural designiscritical for afirmtoperformeffectivelyinan
e-businessWeb environment. A firm’ stechnol ogy architectureinvol vesbusi-
nesssystems, dataexchange, andinfrastructuredesign. E-businessapplication
architecturewill likely includeCRM, SCM, businessintelligence(B1), selling
chainmanagement, datawarehousing, dataminingfunctions, and EAl (Ka akota
& Robinson, 2001). Beyondtheenterpriseboundaries, the e-businessarchi-
tecturesupportsinteractionswith partnersand customersthrough publicand
privatee-marketplacesandtransaction-based onlineretail Web sites(Genovese
etal.,2001). Anarchitecturedesign also needsto consider interactionswith
legacy systemsand with application serviceproviders(ASP), assomesystems
may be supported by external serviceproviders.

Duringthe 1990smany organizationsfailed toimplement ERPsystemsasa
backbonefor datasharing (Krasner, 2000). Itismore complex to managee-
businessarchitecturebecauseit encompassessystemsof partnersand suppli-
ersnot controlled by thefirm. EAl packagestry tointegrateafirm’ sinternal
enterprisesystemswithcustomers andsuppliers ERPsystems. Nevertheless,
thisisavery complex proposition consideringthelargenumber of systemsand
applicationsthat still need to beintegrated (L ee, Siau & Hong, 2003).

For thenext generation of enterprisesystems, theERPI1 framework envisions
an e-businessarchitecturethat emphasi zescollaboration and external needs
(Genoveseetal.,2001). Component-based applicationarchitecturewill allow
deeper functionalities and unique featuresfor vertical markets, which are
absentinmany existing enterprisesystems. Thesechangeswill satisfy afirm’s
desirefor differentiation aswell asitsneed to participateinindustry-wide
collaboration.

For thee-business| T staff, dealingwith complex application and technology
architecturerequiresdifferent skillsthanthoserequiredinatraditional I T
environment. E-businesstechnical architectsplay acritical roleine-business
devel opment. Theserol esencompasshboth ahigh degreeof domainknowledge
and strong technical background (Driver & Flatau-Reynoso, 2000). Archi-
tectsfocusonissuesranging fromtechnol ogy selectiontosysteminfrastructure
anddesign. Theseindividual sneed to possessdeep knowledge of operating
systems, databases and middleware, aswell asarchitectural development
processknowledge. Positionsfor technical architectsaredifficulttofill and best
supported by in-housel T resources.
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Furthermore, from the perspective of knowledge management, e-business
transformati on enablesan enterpriseto evolveinto aknowledge-based orga-
nization. Insuchenvironments, theskill mix will involveinformation manage-
ment and knowledge management (Abell & Oxbrow, 2001).

I mplementation |ssues

Itisacomplex endeavor tointegrateenterprisesystemssupported by multiple
vendorsondifferent technol ogy platforms. Suchimplementation affectsan
organi zation’ sinteractionswith customers, empl oyees, stakeholders, business
partners, and suppliers. Existing enterprisesystemstypically offer generic
solutionsthat requirefine-tuning, customization, and integration with other
applications and/or legacy systems. Since different vendor solutions use
different standardsof devel opment, each systemimplement requiresanew skill
set. A shortage of these skillshamperse-businessstrategy implementation
(Hawking & Stein, 2002).

E-businessprojectimplementationdiffersfromtraditional I T project imple-
mentation (Lientz& Rea, 2001). Theseprojectsarecharacterized by rapidly
evolving businessrequirements, ashort devel opment schedul e, and thein-
volvement of different divisions. Itisoftendifficult to coordinateand reach
agreement among different divisionson project results. Complexity increases
for implementation of i nter-organi zati on proj ectsbecause partici pating organi-
zationsmust reach common obj ectives, requirements, and benefits. Inaddition,
typical e-business I T staff also needs to concurrently support traditional
systemsand e-businessprojects(Agarwal & Ferratt, 2002).

Furthermore, competing technol ogy standardsimpede col | aboration among
partner firms. For example, while RosettaN et and theebX ML bothclaimto
support collaborativecommerce, firmshavetofully evaluatethese optionsto
determinewhich of thesestandardsisthemost matureand whichwill survive
thecoming shakeout intheintegration standardsarena(Miklovic & Altman,
2001).

Thedemandfor integrated enterpriseapplicationsand collaboration systems
impliesthat companieswill need morel T talentswithasolidfoundationin
proj ect management, systemsintegration, and change management. System
devel opersneedto acquireabetter understanding about i nter-organi zational
behavior andthevaluechainessential toane-businessweb. EAI specialistsand
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legacy extension programmersarecritical tothesuccessof long-termstrategic
projects. Becausethesedevel operstypically work very closely withexisting I T
services, they arelesslikely to beoutsourced than devel opersfocused solely
oncoding. Skillsessential to e-businessimplementation arelegacy technology
skills, workflow, and business processintegration skills(Driver & Flatau-
Reynoso, 2000).

Organization Change | ssues

Enterprise-wideprocesschangethat accompani ese-businessand collabora-
tive commerce presents new challengesto I T staff. According to Krasner
(2000), asuccessful e-busi nessimplementation must carefully deal withissues
of e-businessstrategy, project management, and end-useresistanceresulting
from compl ex systemsimplementation.

The IT management and workforce must play amajor rolein training and
facilitating process change in order for usersto embrace the new system.
Collaborationacrossindustry and global supply chaindemandsmoreprofound
changesinbusinessprocessesthanwhat enterpriseshaveexperiencedto date.

TowandMiklovic(2001) point out that enterprisesintendingtotakeadvantage
of collaboration should be prepared to address process disruptions that
accompany e-businesstransformations. While ERP projectsinthepast have
focused oninternal operational efficiency, supply chaincollaboration pro-
cesses, which were once hidden, will be transparent to partner firms. Itis
necessary to devel op new processesto handl e collaborationwith suppliers,
customersand partnersinorder toengageinhigher level sof information sharing
(Lee& Whang, 2001). Everything from dataownership to project manage-
ment will beaffected. Many processflowsmust beadapted to accommodate
theinteractionthat collaboration demands. ERP applicationsneedto bere-
configuredin preparationto support workflow coordination.

Processinnovationsfor enhancing collaboration aredriven and defined by
external factors. Such processchangesrely moreoninformationtechnology
andwill haveto beimplemented at afaster pacethan past changeinitiatives. I T
professionals will need to acquire a broad knowledge about the complex
structureof acompany’ svaluechain, CRM, change management, and human
factors.
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Application Development |ssues

Dynamic e-business strategies will be built on analytical information and
businessintelligence. Therefore, e-businessapplication development will go
beyond Web development. Enterpriseportals, drawing datafromintegrated
applications, industry e-marketpl aces, and decision support tools, will provide
employeesandindustry partnersthegateway to analytical and transactional
information. Companieswill need astrong competency in systemsintegration
and analysisusing datamining and Bl tools. Capability for object-oriented
(O0) database and knowledge management tool swill beindemand.

Driver and Flatau-Reynoso (2000) haveidentified several important rolesand
skillsfor e-businessdevel opment teams:

*  E-business analysts need to develop intimate domain knowledge of
evolving business models. As aresult, these resources are the most
difficultrolestooutsource. Skillsessential tothisrolearerequirements
analysis, OO analysis, and strong communicationskills.

*  HTML authors, Websitedesigners, and graphicartistscan beoutsourced
or devel opedin-house. Skillsrequiredfor theserol esincludestrong visual
designskills, information and content management, and user interface
usability analysis.

*  Component developersand systemsadministratorsprovide necessary
technical support to an e-business development team. Key skillsfor
programmersand systemadministratorsincludestronganalytical skills,
expertisewith specifictools, strong OO methodol ogy skillsand compo-
nent-based devel opment skills.

Tools and Technology Issues

Therearemany tool sand technol ogiesfor devel oping e-businessapplications.
Thesetool sand technol ogiesspan various platformsand applicationtypes.
Certain toolsrun on Windows-based machines, while othersrun on Unix-
based machines. Thelack of standardson many of theavail abledevel opment
tool sincreasesthecomplexity of e-businessapplicationsdevel opment andthe
required skill sets. Another noticeableissuewithWeb devel opment toolsis
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theirincredible“rateof birth;” many new toolsaredeveloped beforel T staff
even beginstomaster older ones. Thecontinuousemergenceof new Webtools
andtechnol ogiesmakesit difficult todevel opahighly experienced | T workforce.

Different development tool s have been adopted by different devel opment
communities. A simpleexamplewithregardto server-sideWeb devel opment
tools can be presented, where the Linux and open source community has
adopted tools such as Perl and PHP for programming and MySQL for
database. Othershaveadopted proprietary toolssuchasMicrosoft’ SASPand
SQL Server. Morerecently, .Net technol ogieshave gained popularity. Other
major vendorssuch asIBM and Oraclehaveal so devel oped e-businesssuites
that helpinthedevel opment process. Hundredsof other smaller companiesare
also competinginthetoolsmarket.

Web servicesarethelatest additionstothefast growing set of Web technol o-
gies. Web services are devel oped using standardized tools such as XML,
SOAP,WSDL,andUDDI. Using Web services, applicationscan bedevel -
oped and shared through the I nternet with other corporatedivisions, custom-
ers, partners, and even competitors, regardl essof theunderlying application
platform. Such new devel opmentswill greatly simplify thesharing of existing
digital resourcesrather than having to devel op new onesfrom scratch.

Such new devel opmentsand advancementsintool sand technologiescall for
continuousskillsmai ntenanceand updatethrough educationandtraining. The
typeand length of training to pursuefor afirm’sIT workforce are not easy
decisionsto make. Thesedecisionsneedtoreflect the projected valueof the
tools and technologies and the increased market value of the IT worker.
Trainingfor technol ogiesandtool swith short lifespanwill wastecompany’ s
resources. A well-trained worker may seek employment opportunitiesel se-
where.

Framework for E-Business I T Skills Portfolio

Based ontheaboveanalysis, weproposethefoll owing framework to deter-
mineskillsrequiredfor e-businesstransformation. AsshowninTable1, this
framework summarizestheissuespertai ningto each of thefivefactorsrel ated
tolIT supportfor e-business. Thelistof I T skillsrequired canbeusedtobuild
askillsinventory andfor determining thedesired skillsportfolio.
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Table 1. A Proposed Framework for E-Business I T Skills Portfolio.

Factors Issues IT Skills Reguirements
Architecture Application architecture Internet/Web architecture
Distributed systems Application architecture
Infrastructure architecture Network administration
Collaboration Database management
Information structuring & Middleware
architecture Security, document management
Legacy systems

Information management
Knowledge management
Technology planning
E-business strategy
Implementation | ERP and Web systems integration Systems integration

Effective project management SCM, CRM, IM

Process change management Data warehousing, Data mining

Enterprise systems Project management

Integration of Web systems and Interpersonal skills

enterprise systems Process re-engineering
Organization Process change driven by external ERP, CRM, SCM, Vauechain
Change demand Change management

Permeabl e org boundaries Human factors

External users and consumers
Complex process
Collaboration

Application A shift of development effortsfrom | Project management
Development simple Web development to analytic | E-business analysis

capability and system/application Structured programming methods

integration Web development and design
Web based interface design Object-Oriented development
Datamining

Human computer interaction
Workflow analysis
Domain knowledge

Toolsand Wide-range of tools and technology | Unix, Linux, Windows
Technology New tools and technology .Net technologies

Lack of standardization CGl, Perl, C++, C#, ASP

Proper education and training PHP, SQL, MySQL, XML, Java,

SOAP, UDDI, WSDL, ebXML

Conclusion and Future Resear ch

Inthischapter, wehavediscussed afirm-level I T skillsportfolioessential for
e-businesstransformation. E-businessemphasi zescollaboration supported by
network technology. Information sharing, processand product synchroniza-
tion, and workflow coordination all depend on well-designed e-business
architectureand systemsintegration. Thesetrendspresent enormouschal -
lengestoafirm’ scapability inmanagingitsl T skillsportfolio. Weal soidentified
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new e-business| T skill sets, including enterprisearchitecturedesign, integrated
enterprisesystems, changemanagement, aswell asemerging tool sand tech-
nologies.

Theproposed framework can serveasastarting point for determining skill sets
requiredfor e-business| T skillsportfolio management. Theframework can
also guide the development of aresearch agenda on e-business IT skills
portfolios. Case studiesand surveyscould potentially be conducted to: (1)
compareskill setsduring e-businesstransformation, (2) confirmthevalidity of
theproposed framework and skill sets, (3) identify specific strategiesemployed
by enterprisesinmeeting skill demand, and (4) map specific sourcing strategies
for different skill sets. Several rolesof emergingimportance, suchase-business
architectsand systemsintegrators, deserveacloselook.

E-businessdemandsadvanced knowl edge of business, process, and technol -
ogy. Skillsfor architecturedesign, systemsintegration, workflow analysis,
process design and management of intra-organizational systems have not
recel ved sufficient attentioninexisting academic programs. Inaddition, univer-
sitiesand coll egesneed to addressnext-generation ERP systemsthat aremore
complex in process and technology. Collaboration between technical and
busi nessprogramswithinthesameuniversity to support such complexity may
bean approachworth consideration.

Researchersin the past have documented the “ expectation gap” between
industry needsand academic preparation (Trauth, Farwell & Lee, 1993). A call
for closer collaboration between academic andindustry isworth repeating.
Universitiesneedto placeagreater emphasi sontheintegration of technol ogies,
applications, data, and businessfunctions, and lesson outmoded and formal
system devel opment. For e-business, universities al so need to address ad-
vancedtechnical skillsinarchitecture, systemsintegration, processdesign, and
knowledgemanagement.

Endnotes

1 Findingsweredrawnfroma2002 survey of employersof graduatesfrom
thefirst author’ shomeinstitution. Theresultsare based on morethan 70
employersinthemetropolitanarea.
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Chapter VIII

| ssuesin End-User
Behavior

Murray E. Jennex
San Diego State University, USA

Abstract

What happenswhen end user sdo not respect the | Sorganization and have
high computer self-efficacy? Will the end users develop usable systems
and will they ignore 1S? This chapter reports on a study of end-user
computing within the engineering organizations of an electric utility
undergoing deregulation. The study was initiated when management
perceived that too much engineering time was spent doing IS functions.
The study found that there was significant effort being expended on
systemdevel opment, support, and ad hoc use. Several issueswereidentified
affecting system development, use of programming standards,
documentation, infrastructure integration, and system support.
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| ntroduction

Duetomarket deregulation causi ng uncertainty with respect to budget, the
subject utility assesseditsstaffing. Oneorgani zati on assessed wasengineering,
whereit wasdetermined that staffing needed to bereduced by approximately
25%. A changemanagement teamwasformedfor identifyingwhereand how
work effort could be reduced. During this processit was noticed that the
engineering organi zationswere spending significant amountsof timeand effort
oninformationtechnology (1T) related tasks. ToassessthisI T usageateam
wasformed consi sting of engineering andinformation systems(1S) represen-
tativesandled by theauthor, aformer member of theengineering organization
and at thetimeof thestudy, amember of |S. Theteam collected aninventory
of IT products and resources used by engineering organizations but not
supplied, supported, or controlled by | S. Theteam al so assessed how | T usage
could bebetter managed by engineering.

Theteamfound asignificant amount of effort expended by engineeringon| T,
including system devel opment and significant system support and ad hoc
reporting efforts. Analysisof theseeffortsfound several problemsthat caused
additional wasted eff ortsand significant expenditureof additional funds. This
analysisprovidesinsightinto how an organization can better manageend-user
computing (EUC). Thischapter focusesontheend-user system devel opment
issuesidentified duringthestudy. Toaccomplishthisthechapter will provide
abackground ontheorgani zation, end-user computing, and end-user system
devel opment. Thisisfollowed by adiscussiononthemethodol ogy usedfor the
study, asummary of thestudy’ sfindingswithrespect toamount of investment
andeffortinlSby theend users, an analysisof thefindings, and conclusions.

Backgr ound

The End-User Organization

Thesubject engineering organi zati on consi sted of approximately 460 engineers
disbursed among several different engineering groups spread across four
management structuresthat werebei ng reorgani zedinto asinglemanagement
structurewith 330 engineers. Many of the engineering groups consisted of
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subgroups. Computer useinall groups/subgroupsincluded useof thesitework
process systems and the basic software such as e-mail, WordPerfect, and
QuatroPro, pluswhatever other software/hardwarewasdeemed necessary to
accomplishtheirmission.

Thesubject organization’sY ear 2000 (Y 2K) effort documented 151 applica-
tionsnot supported by | Sthat were used and supported by engineering, where
thesupport consistsof personnel and/or annual renewal/licensing costs. IS
does support another 11 applications used by engineering. Additionally,
discussionswith variousmanagersand supervisorsindicated that therewerea
number of “local” databasesand programsdevel oped and/or supported within
engineering notincluded oneither inventory. Finally, therewasaperception
that significant engineering resourceswerebeing used to support I T needsdue
toalack of support by | Sfor engineering I T needs.

End-User Computing/System Development

End-user computingistheadoptionand useof I T by personnel outsideof the
| Sorganizationto devel op applicationsto support organi zational tasks(Powell
& Moore, 2002). EUC, and in particular end-user system development,
usually involvesend usersusing personal computers(PCs) and Fourth Genera-
tion Languages (4GLs) and general or special purpose report writers to
develop businesssolutions(Miric, 1999). Grindley (1995) predicted that by
1998, 80% of all system development would be done by end usersor their
consultantsusingtheprevioudy listedtools. Thischapter doesnot confirmthis
prediction but doesshow how widespread end- user devel opment canbeinan
organization. However, there are several issues associated with end-user
system devel opment that will bediscussedinthefollowing paragraphs.

Dodson (1995) believesthat thetrend towardsend-user system devel opment
isan “Achilles heel” for the enterprise, as attempts to integrate end-user
databasesand systemsinto theenterpriseinfrastructure encounter problems
that raisethecost for or prevent full integration. Dodson (1995) listsissuessuch
aslack of documentation, no planning for maintenance, improper application
of design methodologies, and poor communication and understanding of
requirements as the main problems associated with end-user developed
systems. To prevent or mitigatetheseissues, Dodson (1995) suggestsorgani-
zationsfocusonfiveareasof standardization: businessanalysisand system
design methodol ogies, communi cationsstructures, softwarearchitecture/li-
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braries, documentation, and training. Dodson (1995) doesnot suggest that IS
forceend userstofollow | Ssystem analysisand design methodol ogies, but
rather create hybrid methodol ogiesthat end usersunderstand, canimplement,
and canusetoidentify, capture, and model user requirements. Communication
structuresreflect that end users shoul d usethe same proj ect communications
used in non-IS projects for IS projects, and Dodson (1995) suggests the
widespread adoption of Joint Application Design (JAD) and Joint I mplemen-
tation Process (JIP), asformal communication structures would improve
stakehol der understanding and partici pation. Dodson (1995) recommendsthat
organi zationsstandardize productsavailablefor usetoend users. Thisincludes
I Smakingtheir object, component, and modulelibrariesavail ablefor useby
end usersin system devel opment and | S creating standard design environ-
ments. Dodson (1995) suggeststhat | Sspecify standard documentsthat must
beproducedfor all system devel opment projects. Thegenerationand promul-
gation of standard document templatesthat can betailored to the sizeand
complexity of theprojectfacilitatethis. Finally, end usersneedto betrainedto
usethesetoolsand processesto produce systems.

Miric (1999) warned that thelack of programming standardsand planning
leadsto large numbers of errorsin end-user created spreadsheets. KPMG
M anagement Consulting studied end-user created spreadsheetsintheir client
organizationsand found that 95% of the spreadsheetsutilized modelswith
significant errorsand 59% of the spreadsheetshad poor model design (Miric,
1999). To prevent these errors, Miric (1999) suggests that spreadsheet
devel opment shoul d betreated no differently than system devel opment andthat
usersneedto betrainedto useorganizational programming standards, deter-
mineand document system requirements, performtesting, and useautomated
toolswhenavailable.

Munkvold (2002) foundthat high computer skill self-efficacy withinend users
coupled with a low regard for IS leads to end-user system/application
development. Wagner (2000) investigated the use of end users as expert
systemdevel opersand found that end usershavesignificant domain knowl-
edge. However, it wasal sofound that end usershad difficulty knowing and
expressing what they know, making their contribution limited in content,
quality, size, and scalability. Taylor et al. (1998) agreethat end usersdo not
producegood systemsandidentified duplicationof effort, low quality, andlack
of traininginsystem devel opment methodol ogy asissues. Notethat low quality
isreflected asalack of documentation, standard devel opment practices, and/
or programming standards. Additionally, McBride (2002) found that imposing
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system development methodology on end users might be regarded as an
attempt toimposel T cultureand thusberejected by theend users. Finally,
Adelakun and Jennex (2002) found that end-user devel opment issueswith
respect to failing to meet requirementsor failureto gather the appropriate
requirementscoul d be caused by end usersnot identifying appropriate stake-
holders for project involvement and assessing success of the developed
systems.

M ethodology

Thischapter utilizesaction research asdescribed by Baskervilleand Wood-
Harper (1994). Theresearchwasperformed withtheintention of influencing
organizational decisionswithrespect totheallocationand management of IS
and engineering resourcesand was conducted by ateam of researchers. The
team consisted of engineers serving ascomputer representatives/liaisons,
consideredto besubject matter experts(SMES) and | Spersonnel servinginthe
engineering support systemsgroup. Theauthor served asproject manager. The
author wassel ected as proj ect manager because hehad 15years’ experience
workingintheengineering organizationandthreeyears' experienceasalS
project manager. It wasbelieved that by having experienceinboth organiza-
tionstheauthor would bebetter ableto gainthetrust of both organizationsand
collect moreaccuratedata.

Theteam collected datausing variousinformal surveysandinterviewswhilethe
project manager conducted 40 structuredinterviews. Theprocesswastofirst
generateaninventory of I T applicationsused by theengineering organi zations
but not maintained by the IS group. The scope of the inventory was any
specialized software/hardwarefor datacoll ection, testing, and analysis, spe-
cialized databases, any software used for system devel opment, any generic
softwarethat wasbel ng customi zed through the generation of macros, scripts,
or programs, and any other software/hardware assessed to beimportant to
engineeringandworthy of inclusion. A first cutinventory wasgenerated using
theY 2K inventory. Thiswasvalidated using surveysinterviewstovalidatethe
Y 2K inventory and to expand theinventory asnecessary.

The second step wasto generatealist of I T resources existing within each
engineeringorganization. I T resourceswereconsideredtobeengineerswith I T
skillsindemand by their coworkerssuchthat they spent significant amountsof
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timeassi sting management or their group with I T support. Theinitial list of
resources was devel oped by the SMEs. After conducting 40 interviews of
selectedindividuals, thelist wasfinalized by the project manager. A set script
wasused for determining what amount of I T support wasbeing provided by
engineers to engineers, any additional inventory items, general levels of
automation and needed I T, and what issues were involved inusing IT in
engineering. Interview subjectswere sel ected based oninput fromthe SMEs
andknown expertiseand/or participationin|T devel opment.

Thefinal step wasto take the gathered data, analyze them with respect to
dollarsand timeinvested aswell asissuesidentified, and generate a set of
recommendationsforimproving management of thel T effortintheengineering
organi zations. Thiswasdocumentedinafinal report by Jennex et a. (2000) that
waspresented tol Sand engineering management and isused asthedatasource
for thischapter.

Findings

Theassessment foundasignificant but poorly managedinvestmentinl T interms
of money, time, and expertise. Withrespect tothemanagement of I T, it was
observedthat | Sistasked with managing theinfrastructure, networks, and
enterprise-level applications. Thisprovidesanoverall organizational perspec-
tiveand strategy for managing theseassets. Engineering | T ismanaged at the
divisonlevel andwasfoundtolack anoverall engineering strategy for theuse,
adaptation, andimplementationof I T. Additionally, I T wasunevenly applied
throughout theengineering organi zations. Somegroupswerefully automated,
othershad processstepsautomated but not theoverall process, andstill others
werenot automated at al. Thenet effect wasthat | T assetswerenot performing
aseffectively asthey could and many engineerswereexpending moretimeand
resourcesthan they shouldto obtain theinformation and datathey needed.
Specificsonthesefindingsare provided inthefollowing paragraphs.

| nvestment

Theinventory recorded 267 applications with supporting hardware. This
number excludesenterprisework processsystems, basi ¢ personal productivity
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applications(M SOffice, WordPerfect, Access, etc.), and plant control appli-
cations. Included aretheanalysistools, graphics packages, schedulingtools,
equi pment databases, image and Web editing and authoringtools, and data
collection tools used by engineers. The team was confident this number
reflected at | east 90% of what wasinuse. Theinvestmentintermsof dollarsand
effort was not totally determined; not all numberswere known and not all
groupswerewillingor abletoreport all costs. However, withabout 30% of the
inventoried applicationsreporting thesedatait wasfound that approximately
$1,650,000.00 had been spent to purchase these applicationswith an addi-
tional fivepersonyears(duringthelast twoyears) expended on devel opment.
Additionally, $290,000.00 wasspent annually onlicenseor maintenancefees
and 10full-timeequival ent engineers(FTESs) wereexpended maintai ningthese
applications. Finally, an additional approximate 10 FTEswere expended
assisting other engineersintheuseof thesetools. For political reasonsthere
were significant exclusions from these figures, including 45 FTEs and
$335,000.00inannual licensing cost supporting plant control I T. Theteamwas
confident that purchase and support costsand effortswoul d at | east doubl ei f
all theinformationwasavailable. For perspective, these numberswerenot
expected and were considered by management to be extremely excessive,
although Panko (1988) found in the 1980sthat 25-40% of I T expenditures
werein EUC and not under I Scontrol.

Engineer Involvement in IT

It was observed that engineers supported I T three ways: supporting other
engineers use/acquisitionof I T andlearningtousethel T; maintaining applica
tions, building queries, macros, and reportsfor special/ad hocinformation
requests; and devel oping I T sol utionsfor supporting engineering processes. It
wasreported previously that at | east 20 FTEswereexpended supporting other
engineers, learningto use I T, and maintaining I T, and approximately five
person/years were expended (over the last two years) supporting system
development. Doubling theseval ues(per theteam’ sestimate) gives45FTES/
year foritemsoneandthree. Theseconditemwasfound totakeapproximately
5% of eachengineer’ stime. Takenasawholethisisafairly extensiveactivity,
approximately 21 FTEsyearly. Combining theseeffortsand excluding assets
dedicatedtoplant I T support (50 FTES), approximately 66 FTEs/year (16%)
are spent on end-user I T functions. Thiswas considered excessive, and if
eliminated, could almost providethenecessary workforcereduction.
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Theability todo ad hocreportingwasconsidered atremendousstrength. The
team did not see the need for ad hoc reporting decreasing. However, there
wereseveral issuesthat caused thetimeneeded for thisactivity to begreater
thanit neededto be. Chief amongthesearealack of standard query/reporting
tools, advancedtrainingintheuseof theavailabletools, acentral repository for
guerieswith the result that many queries were written over and over, and
integration of thesitedatabasesresultingin morecomplex andtimeconsuming
query/report generation.

Theability todevel op new systemsfor addressing specificengineering prob-
lemswasconsidered astrength and aneed by the engineering organi zations.
The team agreed that thisfunction would continue to require engineering
involvement. However, thisisthefunctionleast understood by engineeringwith
respect to cost and process. Engineersfollowed minimal 1S development
processesand considered the Capability Maturity Model (CMM) processes
followed by ISto beawasteof timeand money (ISisaCMM Level 2 shop).
Thiswasavery interesting finding, asthenuclear design processisaformal,
documentationintensiveprocessdesigned to ensurerepeatability andit was
expected that the engineerswoul d understand and appreciatetheneedfor a
formal 1S development process. The IS CMM development processis a
formal, documentationintensive processdesigned to makel Sdevel opment
repeatable, and yet theengineersconsi dered thedocumentation and activities
generated by CMM tobeexcessive, of littlevalue, and wasteful of time, effort,
and money. Whilethescope of systemsdevel oped by engineersmay require
lessprocessthanthelarger, morecomplex systemsdeveloped by | S, engineers
still need to follow some formal process, and the processes followed by
engineering need to be formalized so that resources applied to project
development areaccountedfor, thehighest priority projectsare performed
first, projectsare performed cost effectively, and theresulting systemsare
documented and designed to IS standards (this reduces maintenance and
conversionto enterpriseapplication costs).

Theengineersjustified theneedfor engineeringto provideitsown| T support
through several reasonsthat could becombinedinto primarily threeissues. The
first isthat engineering applications are generally not supported by IS, so
expertisetoassist engineerswiththeseapplicationsonly existsinengineering.
Thesecondisthat duetolack of standardizationthereare multipleproducts
supporting thesamefunction; thismakeshaving central support prohibitively
expensive, asexpertswould beneeded for over 200 applicationsand devices
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thatinmany casesareonly used by afew people. Thethirdwasan overall poor
relationship betweenengineersand | S.

Analysis

What thesefindingsshow isthat |eft unmanaged, EUC can causeorgani zations
toshift significant resourcesaway fromtheir central focusor function. Thisis
most likely withagroup that hascomputer expertiseand alow regardfor IS,
asinthiscaseand aspredicted by Munkvold (2002). AsMcBride (2002) has
shown, thiswill also beahard problemto get under control, asany attempt by
| Stoenforcestandardizationwill be perceived by theend usersasan attempt
toimposel Scultureand processon engineering. Thefindingsal so show that
an 1S group that focuses on providing enterprise level systems can fail to
support specific user needs, |eading usersto dofor themsel ves.

Whilethesearepredominantly | S/end user management i ssues, thereareissues
inthiscasevery specifictol Sdevelopment. Thesearelack of | Sstandards/
mai ntainability in development, lack of documentation, excessive ad hoc
reporting, obsol escenceof systems, and security. Lack of standards, maintain-
ability, and documentationwereidentifiedintheliterature. Excessivead hoc
reporting, obsolescenceof systems, and security arenew issues. Thefollowing
paragraphsdiscusstheseissues.

Lack of IS Standards/Maintainability in Development

Thisstudy foundthat end-user applicationsthat did not follow | Sdevel opment
standardsor usel Sprogramming standardstended to not meet requirements,
werehardtomodify, and/or weredesigned such that they could notinterface
withtheorganizational infrastructure. Thesesystemsresultin much higher
mai ntenance coststhan expected. Toillustratethese problems, two applica-
tionswerefoundthat theteamwastold“ unofficially” cost atotal of approxi-
mately $1,000,000.00 (approximately $500,000.00 each,) with neither ableto
performthefunctionit waspurchasedfor dueintotal or inparttoincompat-
ibility withtheinfrastructureandfailuretofully identify requirements. The
engineering group paid | Sapproximately $40,000.00inlabor coststo make
oneapplicationwork. Thisentailedidentifyingall therequirements, correcting
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defects, and modifyingthesystemtowork withthel Sinfrastructure. Theother
application wasabandoned after | S spent approximately one-person week
working with the vendor to see if it could be made to work with the IS
infrastructureand determiningthat it could not. Additionally, meetingswith
other stakeholdersinvolvedinthe processfound that the application added
dataentry burdensthat those groupsdid not have theresourcesto support.
Both applicationswere built without consideration of | S standardsfor the
operating environment and consul ting theappropriatestakehol dersfor identi-
fyingrequirements, withtheresult that neither worked. Additionally, neither
utilized | Sstandardinterfacesor programming guidelines, causing poor quality
and making both difficultto understand and work withfromthel Sdevel oper
viewpoint. Whilethesetwo exampl esaretheextreme, they werenotisol ated
cases. Numerousexampleswerefoundinwhich engineering groupsbought or
developed hardware and/or software without regard for IS development
standards, withtheresult that additional effort wasrequiredto get thehardware
and/or softwareto initially work or to maintain it over its useful life. An
interesting post mortem ontheseapplicationsisthat after reviewingthem, 1S
estimated they could havebuilt both of themfor approximately $250,000.00,
or afourth of theamount paid to thevendorsby engineering.

Another exampleof alack of standardsistherapidly growinguseof digital
cameras and digital images. Their use has had a very positive impact on
productivity. However, dueto alack of standards on types of equipment,
software, and formats, thereexisted competing hardwareand software pack-
agesandfileformats, and the potential for the benefits of the productivity
improvement to belost dueto clogged networks (caused by widespread e-
mailingof images), dealingwithdifferent formats, andincorporatingimagesinto
processesnot designed to handlethem. Maintainability isalsoanissuedueto
theincreased knowledgerequirementsneeded to support thelargevariety of
hardwareand software.

A final exampleistheuseof Web design and management tools. No standard
tool sexist and organi zationshave purchased their own, makingit difficultfor
IS to support the use of the tools or to maintain sites created by non-1S
endorsed tools. Additionally, use of intranet-based systems has failed to
radically improve productivity, asalack of standard design practices and
interfaces haveresulted in many sites and applications being created with
marginal usability and/or purpose.
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Lack of Documentation

Thereisapotentially large problem with those applications and systems
devel oped without documentation. Thereisagreat deal of memory storedin
systemsor productscreated and/or supported by engineering. Also, thereisa
great deal of knowledge asto why things are done acertain way built into
macros, programs, reports, databases, and modelsthat isnot capturedina
retrievablemanner. Asengineering undergoeschangethereisapotentia fora
great deal of thisknowledgetobelost. Additionally, engineering’ scurrent
knowledgemanagement practicesassumeastaticwork forceandwill not work
well withachangingwork force.

Anexamplewasan applicationdevel opedto model thefireprotectionsystem.
Theapplicationisusedtoeval uatepotentia work activitiesto determineimpact
onthefireprotection system and to determinewhat compensatory measures
need to betakento ensurethefireprotection systemwill still functionwhen
portionsof it aretaken out of servicefor maintenance. Theapplicationwas
designed, built, maintained, and supported by thefireprotectionengineer. No
documentationwasfound. Theconcerniswhat happensif thisengineer leaves
asareplacement hasnothingtolearnfrom. Theorganizationhasgrowntorely
onthisapplicationanditslosswould severely impact theorganization. Again,
thiswas not an isolated case. Numerous exampleswere found of special
reports, databases, spreadsheets, and applicationsthat werebuilt to satisfy
specific needsbut which arenot documented. All rely ontheengineer using
themtomaintainand enhancethem andwould belost shouldtheengineer leave
or thereport, database, spreadsheet, or application haveafailureor needto
bemodified.

What makestheseissuessignificant tothisandall organizationsisthatit hasthe
potential toleadtoinaccuratedataand incorrect decision-making. Aspro-
cesses change, the systems supporting the processes must be modified.
Without documentation or system model sto guidedevel opersastowhy the
systemistheway itis, itiseasy for thedevel oper to makewrong assumptions
that canresultintheincorrect modification of key cal culationsor algorithms.
Thiscanresultinthesystem providinginaccuratedataand results. Thisisof
particular concernfor thiscase, asthe subject organi zation operated anucl ear
site and was subject to agreat deal of regulatory required reports and data
whoseinaccurategeneration could resultinthesitebeing shut down.
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Excessive Ad Hoc Reporting

Another issueisthelargeamount of ad hoc reporting. Thiscan bereflectiveof
several problems. It canbedueto simply havinglotsof unstructured questions
requiring ad hoc searchesand queries. It can a so bedueto enterprisedatabase
systemsnot addressi ng requirementsof sub-organi zationsand being poorly
organized and documented. I nterviewsrecorded numerouscomplaintsof end
usersnot knowingwheredatawerelocated. Engineersthat spent significant
timeassistinginad hocreportsand queriesstated that their timewastakenin
assistingwith SQL and finding out wheredatawaskept. To addressthisthe
organizationisconsidering publishing adataroad map. Another problemis
standard reports. There is no process for tracking end-user reports to
determineif they are used in sufficient quantity towarrantinclusioninthe
enterprisesystem. Theteamdid not consider thisvery important but fromthe
interviewsit appeared that therewereseveral organizationsdoing thesameor
similar reports. Discussionswith | Sand end-user managersfound no aware-
ness of what reports and queries were being run, although both groups
expressed interest in making repeatedly run reportsand queries part of the
formal system. Thisleadstothekey issueof | Sfocusingontheenterpriselevel

andallowingend userstogotheir ownway. Thiscaseisan exampleof more
effort than necessary being expended on ad hoc reporting because the
enterprisedatabase structurewasnot avail ableto theend usersand no effort
was being madeto monitor end-user usagefor commonreportsand queries.
Dodson (1995) found that thesearecommon problemswhen | Sfocusessolely
ontheorganizational systems. What makesthisissuemoresignificantisthe
ability togeneralizetheaverage of 5% time spent on ad hoc reportsto other
organi zations. Thiswascons dered excessiveby theengineering organi zations

management and woul d probably be considered excessivein most organi za-
tions. Oneof themoreinteresting questionsfor further researchiswhat level of
ad hoc reports and queries is acceptable. Perhaps the most interesting
observationduringthestudy wasthegenerally held opinionthat theability to
doad hocreportswasagreat strength. Whilethisisanindication of system
flexibility and end-user ability, it did not occur to anyonethat largeamountsof
ad hocreportsand queriescould al so beanegativeindicator.
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Obsolescence of Systems

Thereweremany plant and engineering digital systemsthat wereapproaching
theend of livesand needed to bereplaced or updated. Theteamfound systems
runningonWindows3.1and DOSaswell asusing 8" and51/4" floppy drive
technology. Expertiseand hardwarefor maintaining these systemsisdisap-
pearing. Problemsariseasreplacementsareinvestigated for these systemsand
asnew equipment/softwareis purchased for resol ving new problems. The
subject organization’ sinfrastructurewasstandardized on proventechnol ogy
and was not |eading edge. Products bought on the open market tend to be
leading or even bleeding edge. Thisresultsinsomenew productsnot beingable
tofunctionwithinthelSenvironment and requiring engineersto purchase
equipment of anolder standard. However, itisnot good practiceto develop
replacement systemsfor theolder infrastructurein place; instead, devel opers
needtoanticipatewheretheinfrastructureisgoinganddesignfor that. Theissue
isthat | Sneedsto createaprocessfor assessing theincorporation of leading
edgesol utionsneeded by engineeringintothel Sinfrastructurewhilemaintain-
ingthereliability and coherenceof theinfrastructure. Additionally, procure-
ment standardsand processesneed to be created for engineeringto useand
follow intheprocurement of replacement systemsand components. Another
sideof thisissueisthat | ack of documentationfor thesesystemsmakessel ecting
and purchasing, or devel oping, replacement systemsdifficult, asrequirements
are not documented and available for use in specifying the needs for the
replacement systems.

Security

The team observed that the demarcation between the business systems
mai ntai ned by | Sand plant systemsmaintained by engineeringwasblurring.
Plant information flowsacrossthebusinessnetwork onaroutinebasis. Plant
processeshavebeen devel opedthat rely on e-mail and thebusinessnetwork
totransmit data. Plant support productivity hasimproved by usingthebusiness
networksto accessand maintain plant systems. Thekey issueistorecognize
that theboundary for protecting plant information now extendstotheintranet
firewalls. | Sand site management need to work together to createasecurity
planthat recognizesthisreality and allowsfor the creation of standardsand
processes for ensuring that systems developed by end users support the
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security plan. Anexampleof thisissuewastheuseby an engineering group of
thebusinessnetwork to accessplant equipment from remotel ocationssuchas
their homes. Thisgreatly increased productivity and reduced overtimecostsbut
failedtotakeintoaccount security needs. Wheninterviewed and asked about
security processes for ensuring proper access and user authorization, the
group’ smanager stated that businessnetwork login procedureswereall that
wasnecessary, ashetrusted hispeopleto properly accessand usetheremote
accessprocessto modify plant equipment when needed.

Conclusion

Themajor conclusionisthat end userswith computer skillsleft ontheir owncan
becostly. Thisisespecially truefor end-user system devel opment and | eads
tothepropositionthat end- user system devel opment should beperformedjust
likelSsystem development. The earlier examplesof thetwo systems pur-
chased for approximately $1,000,000.00 that did not work are even more
strikingwhenitisrealized that thel Sdepartment estimated they could have
designed and built both systemsfor approximately $250,000.00. Thisestimate
wasbased onusingin- houseknowledgeand expertise, standard objectsfrom
thel Sobjectlibrary, and existinginfrastructure. That thel Sdepartment wasnot
considered for thiswork isindicative of thelow level of trust between the
organizations. Theprimary recommendationfor getting end-user systemdevel -
opment toimplement | Sdesign standardsisto createend-user | ed devel opment
teamsthat usel Sdevel opersasresources. Another possibility istrainingand
qualifyingend-user systemdevel oper asl Sdevel opersandincludingtrainingon
| Sdesign standards. Ultimately, thefindingsof Wagner (2000) and Taylor et
al. (1988) arereflectedinthiscase.

A secondary conclusionisthat EUC should bemonitored and expectationsas
to what are acceptable levels of activity established. The purpose of this
monitoringistoensurethat productivity improvementsduetoincorporating
common end-user activitiesintotheorganizational systemsarerealized.

Inconclusion, thiscaseillustratesthat EUC problemsidentifiedinthe 1980s
havenot changed. Thisleadstotheconclusionthat whileit appearsinterestin
EUC haswaned (based ontheauthor’ sperceptionfrom doing the background
research for the chapter and serving as EUC track chair for the 2003
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Informati on Resource M anagement Associ ation conference), the need for
continuedresearchinEUC isstill great.
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Chapter | X

EmployeePer ceptions
of Outsour cing of
| nfor mation Technology

Operations:
An Empirical Investigation

Lynda Roberson Louis
Xavier University of Louisiana, USA

Abstract

Little research exists that address employee perceptions of information
technology (1 T) outsourcing, and itseffectson | T employees. Thischapter
examines a study that investigated perceptions of employees directly
involved in I T outsourcing and correlated these perceptions with factors
identified in earlier studies. The following human resource factors
associated with outsourcing were evaluated: job security, benefits and
compensation, morale, productivity, training and skills, and career
opportunities. The study evaluated four hypotheses that contended
transitioned employees benefited more from IT outsourcing. Results
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substantiated those of two previous studies of employee perception of IT
outsourcing. However, there was no statistical evidence to support the
contention that transitioned professional s benefit more from outsourcing
than retained professionals. To assist management with addressing these
issues, a Modified Management Outsourcing Adoption Model, based on
anearlier study, ispresented asatool for usein management action plans
to incorporate employee perspectives into the outsourcing process and
potentially lead to more successful outsourcing ventures.

| ntroduction

LohandV enkatraman (1992) defined information systems (1 S)/information
technology (1T) outsourcing asthesignificant contribution external vendors
providein physical and humanresources(HR) associated withtheentireor
specific componentsof thel T infrastructure. Hirschheim and L acity (2000)
said|T outsourcinginvolvestransferring assets, | eases, staff, and management
responsibility for delivery of servicesfrominternal I T management tothird-
party vendors. Aside from the contracting of skills, assets, and resources,
outsourcingasoiscontractingfor results, wherethequality of boththevendor
andthecompany’ srespectiveskillsandresourcesishighly important tothe
success or failure of the outsourcing initiative (Kakabadse & Kakabadse,
2000).

Researchersincluding Hurley and Schaumann (1997) and K akabadse and
Kakabadse (2000) state that I T outsourcing services include, but are not
limitedto:

»  Dataprocessing

*  Businessinformationaccessingthrough external databases
e  Systemsintegration

*  Facilitiesmanagement

»  Contractprogramming

e Globa networking

*  Configurationmanagement
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*  Desktopservices
*  Busnessintelligencegathering
*  Turnkey projectsimplementation

Numerousresearchers, including Antonucci and Tucker I 11 (1998), Barrett
(1996), Earl (1996), Graham and Scarborough (1997), Gurbaxani (1996),
Hurley and Schaumann (1997), and McFarlan and Nolan (1995), have
identified variousreasonswhy companiesarechoosingto outsourcetheir I T
operations. Theseinclude, but arenot limitedto:

*  Reducingor controlling operating costs

*  Makingcapital fundsavailable

e  Creatingcashinfusion

*  Augmentingforlack of internal resourceavailability

»  Obtainingaccesstohighly trained and skilled specialists
»  Divestingfunctionsthat aredifficult tomanageor out of control
*  Improvingbusinessor company focus

e Improvingservicequality

»  Capitalizingonaccesstoworld-classcapabilities

»  Accderatingreengineering benefits

»  Sharingor reducingrisksand uncertainties

*  Increasingcompetition

*  Freeingresourcesfor other purposes

*  Focusingoncorecompetencies

Quinn (1999) stated that outsourcing vendorsare perceivedtodevel op greater
knowledgedepth, invest morein softwareandtraining, bemoreefficient and
innovative, offer higher wagesand attract morehighly trained peoplethancan
most companies who are choosing to develop and concentrate on core
competencies. Quinnand Hilmer (1994) asserted that when properly devel -
oped, strategicoutsourcing substantially lowerscost, risks, and fixed invest-
mentswhileexpandingflexibility,innovationcapabilitiesand opportunitiesand
creatingfinancial rewardsfor theoutsourcing company.
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Three major types of outsourcing are prevalent today: total outsourcing,
sel ectiveoutsourcing, andinsourcing. Total outsourcinginvolvesturningover
al IT responsibilitiestothethird-party vendor (Lacity, Willcocks& Feeney,
1996). Insourcinginvolvesretaining theseresponsibilitiesasin-housefunc-
tions, usually after conducting an outsourcing eval uationto determinethemost
strategic approachto achievingthesameaobjectivesasoutsourcing I T services
(Benko, 1992; Hirschheim & L acity, 2000). Sel ectiveoutsourcingiswherea
company will chooseto outsourceonly part of itsI T functions, oftentomore
than one vendor, and retain control of the rest (Garner, 1998a; Lacity,
Willcocks& Feeny, 1996; Prager, 1998; Slaughter & Ang, 1996).

Currieand Willcocks (1998) assert that therearefour typesof I T sourcing
decisions being made: total outsourcing, multiple-supplier sourcing, joint
venture/strategicalliance sourcing, andinsourcing. Again, their definition of
total andinsourcingdoesnot differ fromthat offered above. Thecategorization
of theother twotypes, multiple-supplier andjoint venture/strategicalliance, is
really a subset of selective outsourcing, but with different focuses on the
contract and different expected outcomesfor each company involved.

Outsourcingusually affectsempl oyeesinoneof threeways(Palvia& Parzinger,
1995). Theoutsourcing company canretain affected employees. Personnel can
be transitioned to vendors' payrolls. Finally, employees may be rel eased
throughattrition, layoffsor retirementincentives.

Theoutsourcingliteraturereveal edthat littleemphasisisgiventoidentifyingand
integrating non-upper | evel management empl oyeeconcernsabout outsourcing
intotheoutsourcing process. Human resourceissuesareaddressed fromthe
perspective of upper-level management and from the perceived benefits of
involved companies(Khosrowpour et al., 1995; Laribee& Michaels-Barr,
1994; Wray, 1996). Thismay produceafal sesenseof perceived outsourcing
successfromHR perspectives.

Literature Review

A searchof several major onlinedatabasesreveal ed aweal th of informationon
I'T outsourcingingeneral. Resultsfrom ProQuest® areshowninTablel.

Hirschheim and Lacity (2000) categorized the wealth of 1T outsourcing
researchas:
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»  Descriptivecasestudies

*  Surveysof current practices; surveysof practitioners’ perceptions of
risks/benefits

»  Studiesof outsourcing determinatesand best practicesthat identify or
distinguishsuccessesversusfailures

Table 1. Literature References on Outsourcing.

Publication Keywords used Total Total number
Years number of Peer
articles Reviewed
1980-2003  Information Technology and Outsourcing 5109 258
Information Systems and Outsourcing 1880 201
Employee Perceptions and Outsourcing 3 1
Empl oyee Perspectives and Outsourcing 4 1"
'ISrelated
" Non-IS related

Asnoted in Table 1, thereislittle published on employee perceptions of
outsourcing, andevenlessrelatedtol T outsourcing. Thisreview offersabrief
representation of literature addressing humanresourceissuesrelevanttothe
topic under discussion. First a discussion of general issuesis presented,
followed by the two studies noted in Table 1 that deal with employee
perspectivesof outsourcing.

Human Resour ce Issues in Outsourcing

Due' (1992) interviewed | Spersonnel involved in outsourcing and uncovered
several serious concerns. The most significant were that the outsourcing
process had negative effects on employee morale and that it presented
uncertainty for employees' futures. Thesewerefuel ed by rumorsof |ay-offs,
benefits loss or reduction, transfers, and migrations to new or different
technol ogies. When management did not addresstheserumors, low productiv-
ity and personnel exodusresulted.
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Hurley and Schaumann (1997) stated that improved accesstorequired skills
isthenumber oneobjectivefor I T outsourcing. McLellan (1993) identified
threecorepersonnel issuesthat are both economic and strategic benefitsto
outsourcing: cost economies, enhanced career opportunitiesand reduced staff
turnover, andremoval of thesalary sub-units. McLellanand Marcolin (1994)
further discussedtheresearch of McLellan. They termedtheir first listed risk
of outsourcing as*technology skill stripping” (p. 99). They assertedthat from
the employee perspective an attractive benefit of outsourcing could be an
enhanced career path outside of theempl oyee’ sexistingcompany. Thiscan
leadtoadrainof I T expertisefromtheempl oyer asval uableemployeesmove
over tothevendor organization.

Lacity, Hirschheimand Willcocks(1994) studied why outsourcing deal soften
fail toproducetheresultsanticipated. They noted that whilemany outsourcing
deal slist accesstotechnical talent asareasonfor outsourcing I T functions, this
tactic often backfired whenacompany’ scurrent perceivedincompetent staff
wastransitioned tothevendor. They contended that the only way to ensure
accessto thetechnical skillsdesired wasto build thisrequirement into the
contract.

Khosrowpour et al. (1995) examined outsourcing problems from both an
organi zational and personnel perspective. They stated that personnel problems
associated with outsourcing often arereflected in employeeperceptionsand
actions. They contended it wasimportant for managersto understand these
perceptionssothey could deal effectively with problemsarising asoutsourcing
evaluation or transition progressed. They provided alist of seven personnel
problemsassoci ated with outsourcing and presented eight potential remedies
totheproblems.

Barrett (1996) contended that ultimately outsourcingisconcernedwith people
and jobs. He noted that in the deal between Hughes Aircraft and vendor
Computer Science Corporation (CSC), 950 jobswereeliminated from Hughes
but transitionedto CSC. AlthoughHughesmadegreat effortsto ensurethat the
transitioned empl oyeesreceived similar benefitsand pay packageswith CSC,
theresultsfromthisprocesswerenot without problems. Twenty-five percent
of theHughesI T staff quit prior tothetransition, one-third of thestaff embraced
themoveand one-third hated the change.

Cooper (1999) said that the 1990s saw a move away from emphasis on
enterpriseculturewithitsemphasisonstrategicalliancesand privatizationtoa
short-term culturewith outsourcing, flexibleworkforces, and longworking
hours. Hereported ontwo Quality of Wor king Life Surveysconducted with
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5000junior managersthrough chief executiveofficers(CEQs). Thesestudies
reveal ed that where major corporaterestructuringinvolved downsizing or
outsourcing, therewereadverseeffectsonemployeeloyalty, morale, motiva-
tionand perceivedjob security. However, therewasamarked differencein
perceivedimpact based onone’ slevel inthemanagerial hierarchy. Chairper-
sons, CEOs, and managing directorsperceivedthat theinitiativeincreasedtheir
morale, motivationandloyalty. Senior, middle, andjunior managersperceived
thesesamefactorsmorenegatively. All level sperceivedthat their senseof job
security decreased.

Elmuti and Kathawala (2000) performed an exploratory empirical study
seekingto establish apositiverelationship between global outsourcing pro-
gramsand organizational effectiveness. M gjor factorsassociated with global
outsourcing successes or failureswere fear of change, accessto adequate
training and skills, choice of sourcing partners, and comprehensive plans
detailing expectations. Fear of jobloss, which negatively affected employee
moraleand job performance, was perceived asthemost seriousproblemin
global outsourcing.

Hancox and Hackney (2000) studi ed practi cesand perceptionsof I T outsourcing
intheUnited Kingdom. They reported that one popul ation sector, non- and
upper-level managers, often had significant misgivingsabout outsourcing, but
for different reasons. Upper-managersusually weremoreconcernedwiththe
enterprise’ seconomical welfare, whereasnon-managersoftenfelt excluded
from managements’ decisionsthat affected their employment and careers.

Kakabadse and Kakabadse (2000) discussed the downsizing effect of
outsourcingthat often|eadsto both positiveand negativeconsequences. There
wasusually perceivedimprovement in organizational performancesthrough
introducing new skillsand working practi ces, reducing staff numbers, and by
modifyingindividual incentives, employment termsand attitudesinthework-
place. Thesesameincentivesgeneratedinternal fearsand employeeresistance.
Survivorsof outsourcing, thosewho retainjobswith thecompany, suffered
many negativeeffectsaswell. Theseincluded alossinmanagement credibility,
decreased morale, increased absenteel sm, andincreased turnover. Theau-
thors asserted that the impact of outsourcing on all affected personnel de-
pended onhow well theinitiativehad been planned, how positively it had been
communicated to employeesand how effectively it had beenimplemented
withintheorganization.
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Employee Perceptions Studies

Theresearchcited abovedeal swith I T outsourcingingeneral. Humanresource
issuessurfacedinthesecitations, and theresearchersand authorsoffered a
meansof addressingtheseissues. However, thesehuman resourceissueswere
not researched fromtheempl oyeeperspective. By late 2003 only two studies
dealing specifically withempl oyee perceptionsof outsourcing werepublished.

Khosrowpour et al. (1996) studied perceptions of 1S professionals, how
outsourcing affected them, and career and communicationsissuesrelatedto
outsourcing. They asserted that successful outsourcing deal seffectively with
thefollowing critical humanfactors: attracting/retainingtalented | Sprofession-
als, employeeresistanceto outsourcing, job security, morale, productivity,
training, and opportunitiesand career paths. Thisrequired management to
understand what perceptions exist within employee ranks, and was best
accomplished with communicationand employeeparticipationintheprocess.
Thiswouldallow management to deal moreeffectively with problemsasthey
ariseduring theoutsourcing process.

Their researchidentified thefollowing humanfactorsascritical tothisissue:
attracting and retaining talented | S professional's, employee resistance to
outsourcing, job security, morale, productivity, training, and opportunitiesand
career paths. Thirty-fivepercent of therespondentsagreed or strongly agreed
that career opportunity was better with the outsource vendor. Fifty-three
percent felt compensationwasbetter, but only 33%felt job security wasbetter
with the outsource vendor. Low moral e associated with outsourcing was
attributed to the 81% of respondentswith neutral or negativefeelingsabout
outsourcing andtothe78% of therespondentswho disagreedthat their welfare
wasconsideredintheoutsourcing decision. They notedthat I T employeesdid
not perceivethat their welfarewaskey to| T management asit madeoutsourcing
decisions. Management routinely did not seek input from empl oyeesto assess
theimpact theimpending deal had onemployees.

They proposed aM anagement Action Plan (MAP) for addressing productivity
and low moraleissues, and a Management Outsourcing Adoption Model
(MOAM) for managers usetoinvol veemployeesintheoutsourcing process.
The action plan posited a correlation between productivity levels when
management implemented aplanto deal withemployee perceptionsandwhen
they did not. It was based on management communication and employee
participation, factorscited asmost critical to addressing empl oyeeperspec-
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tives. They suggested that shoul d management implement aplan addressing
employeeconcerns, thedecreasein productivity during adjustment periods
would besignificantly lessthan without suchaplan.

Kessler, Coyle-Shapiroand Purcell (1999) performed acasestudy of non-1S
professionalsinvolvedinanoutsourcing deal inLondon. They noted thelack
of researchof “insiders’ (p. 6)—empl oyees —perspectivesof outsourcing,
and sought toidentify potential impactsthese perspectiveshad on outsourcing
success. | nexamining empl oyeeresponsesto outsourcing, they suggested that
threebroad factorsinfluencehow employeesreact to outsourcing- specifically
toachangeinemployer.

Thefirst factor examined how employeesfelt their existingemployer treated
them. Influencesinthisareawerethestrategy and structureof theorganization
and peoplemanagement asit rel ated to human resourceissuesand policies.

The second factor, termed the pull from the new employer, examined how
attractiveemployment with thenew employer wasviewed. Of importanceto
theprocesswas:

*  Theemployeeperceptionsassociated with theidentity of the potential
new employer

The way the information on the potential employer was presented,
gathered and communi cated

*  Theemployee perspectivesonthe substance of what the new employer
wasofferingtotheemployee, including benefits, staffing concerns, and
workforcereductionconcerns

Lastly, thefactor termed|anding examined thereal ity of empl oyeeexperiences
followingthechangeinemployer. Thisfocused onhow employeesweretreated
afterjoiningthenew employer.

They measured work attitudesfocusing on organizational commitment, job
satisfaction, and HR practicesincluding rewards, career devel opment, training,
communicationandinvolvement. Their eval uation attempted tolink conse-
guencesof outsourcingto changeinemployees’ assessment of HR practices,
towhether initial employeeexpectationsweremet, andtotheextent therewas
changetoimportant attitudinal outcomesfollowingoutsourcing. Their research
showedthat whileall four HR areasshowed positiveresults, employeeshad a
morepositiveview of career devel opment (+1.22) withthenew employer. The
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|east amount of changewasintheperception of communication (+0.23). There
were mixed results relating to expectations of the new employer versus
fulfillment withtheemployer. Only two of thesix factors, “work harder inthe
job (+0.28)” and “ changesfor the better (+0.16),” showed positiveresults.
The least favorable factors were “anxious about the future (-0.90)” and
“greater career opportunities(-0.53)”.

Employee Perceptions Study and
Results

A study was conducted to investigate IT employees perceptions about
outsourcingrelativetovariousHRissuesrevealedinpreviousliterature. This
research focused on how outsourcing affected retained and transitioned I T
employeesdirectly involvedinoutsourcinginanattempt toidentify arelation-
ship betweentheempl oyeeperceptionsandfactorsassociated with outsourcing
successes and failures. This study wasintended to be aninitial attempt to
validateresultsfromthetwo previousstudiescited above, and specifically the
Khosrowpour etal. (1996) study, against amorespecificl T popul ation: those
employeeswhohavebeenor arecurrently involvedinanoutsourcinginitiative.
Oneof itspurposeswasto determinewhether these perceptions might affect
outsourcing success. This perceived successwasinterpreted asapositive
perception of outsourcingissuesunder study.

Anempirical investigationwasconducted to eval uateei ght research questions
andfour hypothesesdevel oped based onthebody of HR literature. Thesurvey
instrument, amodified version of theKhosrowpour et al. (1996) instrument,
had the same general format as the original. Section one consisted of 15
questionsondemographics, andinvol vementin, and feelingsabout outsourcing.
Feelingswereranked aspositiveor negativeand addressed research questions
one and two.

Section two consisted of 16 questionsaddressing research questionsthree
through eight and thehypotheses. A Likert scalewasusedtoelicit responses
inthissection: from1 (Strongly Disagree) to5 (Strongly Agree). Only those
who had been involved in an outsourcing initiative were to complete this
section. Itwasdesignedtoelicit feedback onthoseHR issuesidentifiedinthe
literaturebased ontheperceptionstheempl oyeeshavetoday about outsourcing.
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Theseitemswereused asthe primary dependent variablesinthisstudy. The
Appendix summarizesresponsesfor itemsfrom sectiontwo.

Finally, sectionthree contained six opinion questionsthat wereidentical to
thoseof theKhosrowpour etal. study. Thissection addressed communications
issuesassociated with outsourcing. All respondentswereasked to complete
thissection. However, only those meeting therequirementsfor inclusioninthe
study wereincluded aspart of theanalysisof resultsneeded to validatethe
hypotheses. The data from non-qualifying participants was used only to
determineand devel op further study implications.

The survey population included 1000 professionals of aninternational IS
professional organizationandaUSbusinessunit of amajor I T corporation.
Participantsreturned 201 valid surveys, yieldinga20.1%returnrate. This
exceededthe 14.6% ratereported by Khosrowpour et al. (1996), whichthey
stated asconsi stent and expected for thistypeof research. Of therespondents,
150(74.6%) had beeninvolvedinanoutsourcinginitiative: 13displaced; 115
transitioned; 43 retained; 1did not specify.

Sincethisstudy eval uated perceptionsof thoseinvolvedinoutsourcinginitia-
tives, and morespecifically thoseretained or transitioned, major perceptions
centered ontwoissues: (1) feelingswhen going through outsour cingand (2)
feelings today when the word * outsourcing” is mentioned. Qualifying
participantsanswered survey section two based ontheresponsetoissue?2.

Feelings About Outsourcing

Ananalysisof issue2 versusissue 1 revealed anoverall 10.5%increasein
positiveuser feelingsabout outsourcing, an 8.4%increaseof neutral feelings,
and an 18.8% decreasein negativefeelings. The 19.5% positiveand 80.5%
neutral/negative percentages for issue 1 tracked closely with those of
Khosrowpour et al. (1996): 19.2% and 80.1% respectively.

Onissue2, 29.5%had positiveand 70.5% negative/neutra feelings. Trangitioned
professional shadthelargest changefrom negativeto positivefeelings: 25.0%
decreaseinnegative; 12.9%increaseinneutral; 12.1%increaseinpositive. For
retained, thelargest changewasa5.6% decrease of negativefeelings.

Themajority of respondentsretainedinitia feelingstoward outsourcing: 57.5%
still negative, 51.3%still neutral, and 57.1%still positive. Half thetransitioned
employeeswith negativefeelingsat the outset had devel oped neutral (31.3%)
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or positive(18.8%) feelings. Retained employeeswere 76.5% still negative,
while17.6% werenow neutral and 5.9% positive. Therewasacomparable
change between the two groups for employees who began with positive
perceptions. For transitioned employees, 59.1% remained positive, while
40.9% now had neutral (36.4%) and negative (4.5%) feelings. Similarly with
retained employees, 69.2% maintai ned positivefeelings, whereas30.8% now
had neutral feelings. No retained employee with positive feelings during
outsourcingindicatedthey had negativefeelingstoday.

Resear ch Questions

Eight research questionswereformulated fromtheliteraturereview. These
addressed HR issuesincludingjob security, morale, productivity, training,
skills, benefits, and career opportunity. They formed thefoundationfor the
hypotheses presented for study. Research questions one and two were
evaluated usingissues1and 2 noted previously.

1. What effect has outsourcing had on transitioned employees?
Transitioned respondentsreported a25% positivechangefromnegative
feelingstoneutral or positiveover timebetweentheonset of outsourcing
throughthetimeof study.

2. What effect has outsourcing had on retained employees? These
respondentsreported lessof achangein perception. Their changefrom
negativefeelingsto neutral or positivewas5.6%.

3. What are perceptions of the outsourcing process, either positive or
negative (survey items 26, 27, and 28 in the Appendix)? Both groups
(transitioned 56.2% and retained 55.8%) disagreed that either the
outsourcing or contracting company consideredtheir welfarewhen mak-
ing an outsourcing decision. In comparison, the Khosrowpour et al.
(1996) study reported that 8.9% agreed, 13% wereneutral, and 77.4%
disagreed withtheconcept that | Sprofessional swelfarewasconsidered
intheoutsourcing decision. Conversely, bothgroupssimilarly agreed as
to maintaining apositive attitude about the success of the outsourcing
venture. Onthisissue, 62.3% of transitioned and 58.2% of theretained
employeesagreed withthisperception.

4. What are perceptions of whether venture enhanced or hindered IT
career objectives (survey items 16 through 22, 26, 27, and 31)?

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



164 Louis

Respondentsreported amore positive (agreeor strongly agree) percep-
tionof issuesrelativetotheir career except for job security. Both groups
havebasically thesamefeelingsrelativeto | T companiesoffering better
career opportunities. Therewasaslight difference between both groups
on their perceptions of thisissue: disagreeing (strongly disagree and
disagree, 1.0%), agreeing (agreeand strongly agree, 1.2%), and neutral
(0.2%). Thesenumbersmarkedthelargest differencein opinionsbetween
this study and the Khosrowpour et a. (1996) study. For their study,
27.3%disagreed, 39.0% wereneutral and only 24.6% agreed that career
opportunitieswerebetterinl T companies. TheKessler etal. (1999) case
study had anegative mean changein perceptiononthisissue.

Retai ned empl oyees had amore positive perception of compensation
being better in I T companiesthan did transitioned employees (39.3%
retained versus36.9% transitioned). Transitioned employeesweremore
neutral (34.2%) and negative (29.0%) thanweretheretained employees
(32.6% neutral and 27.9% negative). Overall, respondentsfelt compen-
sation was better in I'T companies than in non-IT companies (37.5%
positive, 34.2% neutral, and 28.2% negative). TheKhosrowpour et al.
(1996) study reported 36.3% positive, 42.5% neutral and 20.9% nega-
tive. TheKessler et al. (1999) case study had apositive mean change
relativeto compensation.

Transitioned employeesview job security morefavorably inl T companies
thanwasreported by theretained employees. Therewasslightly more
than a 50% differencein positive perception of thisissue, 28.1% for
transitioned employees versus 14.0% for retained employees. Even
thoughtherewasthisnoticeabledifferencein positiveperception of job
security, the overall perception was negative (42.3% overall, 37.7%
transitioned employees, and 48.9%retrained employees). Similarly, the
Khosrowpour et al. (1996) study reported 22% positive, 33.6% neutral,
and 43.8% negative. The Kessler et al. (1999) case study reported a
negativemean changeinthisitem.

Retained employeeswerenearly evenly split ontheir perception of job
satisfactionbeing betterinan| T company: 32.6% negativeand neutral,
and 34.9% positive. Transitioned employeeshad aslightly higher positive
perspective (37.8% versus 34.9%). Transitioned employees (37.7%)
weremoreneutral onthisissuethanwasreported overall (34.9%) or by
theretained employees. ThisitemwasreportedintheKhosrowpour et al.
(1996) study as an important variable in determining perceptions of
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opportunitiesavail ablewiththe outsourcing vendor (IT company), but
they reportedthat * job sati sfaction perceptionswerenot heavily weighted”
(p.91) toany preferenceinfeelingfor thisitem. TheKessler etal. (1999)
casestudy reported apositivemean changerel ativetojob satisfactionfor
itsstudy participants.

Themagjority of both retained (45.2%) and transitioned (50.9%) empl oy-
eeshad apositiveperceptionthat they possessed skillsor knowledgethat
their employers would find difficult to replace. There was a 10.0%
differencein negative perceptions between thetwo groups. Retained
employeesdisagreed 38.1% whiletransitioned disagreed 28.1%onthis
issue. Likewise, themajority of both retained (58.2%) andtransitioned
(61.0%) had apositiveperceptionthat their empl oyer still wascommitted
to hel pingthemimproveor enhancethoseskills. However, onthisissue
nearly one-fourth (24.8%) of thetransitioned employeeshad anegative
perception, whereas23.3% of thetransitioned employeesperceivedthis
issuenegatively.

Respondentswhoindicated that they had been retai ned by the company
that outsourcedits| T operationsweremorepositiveintheir perception
of theemployer’ scommitment to hel ping themidentify and further their
career obj ectivesand that theoutsourcing venturehad proved positivefor
their IT career. Retained employees (60.5%) had a more positive
perceptionthantransitioned employees(52.7%) that their employer still
was committed to helping them identify and further their IT career
objectives. Likewise, transitioned employeesweremorenegative (26.8%)
on thisissue than were retained employees (23.3%). Of the retained
employees, 52.4% agreed that the outsourcing venturewasmorepositive
toadvancingtheir I T career, whereas46.5% of transitioned employees
agreed. Again, transitioned employees (30.7%) disagreed more than
retained employees (21.4%) with thisissue. TheKessler et al. (1999)
casestudy reporteditslargest positivemean change(+1.22) ontheissue
of career devel opment with the outsourcing vendor.

5. What are the perceived levels of change in commitment from either
company towards furthering career objectives (survey items 21, 22,
26, and 27)? Employeewelfarebeing key to the outsourcing company or
the contracting company wasreportedinresultsof research question 3.
Perceptionsrelated to employer commitment to skillsand career objec-
tivewerereportedinresearch question4.
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6. What effectsdo employeespercelvetheir attitudesabout outsourcing
initiative will/will not impact success of overall outsourcing (survey
items24, 25, and 28)? For each of theseissues, transitioned employees
agreed morethan retai ned empl oyeeswiththe conceptspromoted. The
differencesin perceptionsof commitment to the customer and commit-
ment to the employer was greater between the groups than was the
differencebetweenthe perceptionsfor maintaining apositiveattitude. Of
transitioned employees, 74.5% agreed that they are committed to the
successof their customer and 73.5% arecommitted tothesuccessof their
employer. Only 58.2% of retained employees view the contracting
employeeascommittedtothe successof their customer and 62.8% see
them committed to the success of thevendor company.

7. What isthe perception that quality of service provided by outsour cer
will be affected by employees’ attitudes toward outsourcing (survey
item23)? Onthisissueretained employeesagreed and disagreed evenly
(41.9%). More transitioned employees disagreed (53.5% disagreed,
33.6% agreed) that their attitude influences the level of service they
provide. Theimplicationherecouldbeanimpliednotionthat thetransitioned
I'T professional scan separatetheir feelingsabout outsourcing fromthe
level of servicethey provide. Thiscouldbeinferred fromthediscussion
under research question 6 and the transitioned employees' positive
commitment tothesuccessof boththecustomer andtheemployer. These
resultsalsoimply that ahigher negativeresponsetothisitemisthemore
desirablereply toattributeto thisoutsourcing perception actually being
interpreted assuccessful.

8. What arethe perceived effectsof theoutsourcinginitiativeasaresult
of communication by either company — was enough done up-front;
had enough continued (surveyitems29 and 30)? No group agreed that
enough communi cation wasdone during outsourcing to causetheem-
ployeeto devel op apositive attitude about outsourcing. Transitioned
employees only agreed 27.2%, and retained employees only agreed
16.3%. Bothgroupshadahighlevel of disagreement onthisissue. Nearly
half (49.1%) of thetransitioned employeesand 37.3% of theretained
employeesdisagreed that enough communi cation wasdoneonthefront
end of the contract.

Therewasanoticeablechangein perceptiontoward communicationsince
theonset of theoutsourcing contract that contributed to apositiveattitude
about theoutsourcing venture. Of transitioned employees, 37.8% agreed
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that communication had been adequate since onset, and of retained
employees34.9% (over a50% increase) felt positive about thecommu-
nicationflow sinceonset. Both groupsshowed significant decreasesfor
thosewho disagreed with communicationflow duringtheinitiativeas
noted above and communication flow since the onset of the contract:
32.8% of transitioned disagree (a decrease of 16.7%) and 25.6% of
retained disagree (adecreaseof 11.7%).

Analysis of Related Outsourcing |ssues

Thefinal section of theoutsourcing survey retained 100% of theitemsfromthe
Khosrowpour et al. (1996) study. Thissection of thesurvey examined several
key factors associated with outsourcing. All respondents were asked to
provideresponsestotheseitems. Thelast twoitemsasked therespondent to
writein hisor her opinions of what both companies should do to makethe
outsourcing experiencemorepositive.

Communication Flow

Themajority of respondents, 53.2%, preferred to get these communications
from their immediate supervisor. Khosrowpour et al. (1996) reported that
thosewhorespondedtotheir survey preferredtoget theinformationfromtheir
chief executive(32.2%). Immediate supervisorsfor their study only garnered
a22.6%response. Theauthorsnoted that thereputationsof theindividuals
selected to deliver communications had a significant impact on how the
messagewasreceived. Using thispremise, it can beinferred that thosewho
undergo outsourcing prefer toreceiveinformationfromthoseclosest totheir
level in the organization. Thisis evidenced by the fact that 53.3% of the
respondentsto thisstudy who havebeeninvolvedinan outsourcinginitiative
prefer communication comefromtheimmediatesupervisors. Thenext highest
preferencewasthe department head, at 24.0%.

Management Withholding Outsourcing Information

Thisissuedeterminedwhether or not therespondentsfeltit wasappropriatefor
management towithhol dinformation onan outsourcing deal until anagreement
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had been reached. Of the 199 respondents who answered this, 69.3%

answered noand 30.7% answered yes. Thesenumberstrack closely withthose
of the Khosrowpour et al. (1996) study: 67% no, 33% yes.

Time to Make Decision

Respondentswere asked to indicate how muchtimethey felt wasneeded to
make a decision about accepting ajob with an outsourcing vendor. Of the
respondentstothisitem, 42.8%felt that they benefited from having onemonth
to make such adecision. Thisrepresented 44.7% of those involved in an
outsourcing initiative, 46.1% of those who have been transitioned to an
outsourcing company, and 46.5% of thoseempl oyeeswhowereretained with
theclient company. Onerespondent indicated asix-monthtimeframetomake
thedecision.

Reasons to Outsource

Thisissueexamined what perceptionsrespondentshad concerning themost
compelling reason why acompany would outsourceits| T functions. While
somerespondentsindicated both strategi cand cost benefits, theoverwhel ming
responsewasfor cost benefits. Of therespondents, 63.5% felt cost savings
wastheprimary reasonwhy companiesoutsourced, while31.5%feltit wasfor
strategicreasons. Whiletherewasnot anoticeabledifferencein perceptions
between transitioned and retai ned employeeson cost benefits, therewasa
larger differencerelativeto strategic benefits: 21.9%fewer transitionedre-
spondents felt companies outsourced for strategic reasons whereas only
13.9% fewer transitioned employees felt their companies outsourced for
strategicbenefits.

Company Actions

Thefinal twoitemson the survey asked the participantsto verbalize their
opinionsof what the client company and the outsourcing vendor coulddoto
make the outsourcing experience as positive as possible for affected IT
professionals. Of the 201 respondents, 88.1% provided commentsfor the
client company and 85.1% provided comments for the vendor company.
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Seventy-two percent (72%) of theresponsesto both itemscentered on open,
honest, andtimely communication, a ongwithopenly sharinginformation. Fifty-
two percent (52%) of therespondentsvoi ced opi nionsconcerning maintaining
orincreasingthecurrentlevel sof benefitssuchassalary, medical, vacations,
and 401K plans.

Respondents suggested that the client company should ensurethat both stay
and transition bonuses, applied equally to all employees, areoffered. Four
respondentsvoiced opinionsthat theclient company should allow theaffected
employeeto makethedecisiontotransition or to stay instead of beingforced
into either option. Another key responsewasthat the client company should
educateitsemployeesonwhy theoutsourcing occurred, and establishapolicy
that would assurethat transitioned employeesweretreated aspartners. They
felt thiswouldlessen any animosity that retained employeesmight devel op
toward the outsourced empl oyeeoncethey show up onthejob asemployees
of theoutsourcingvendor.

Suggestions for the vendor company ran the same gamut as for the client
company. Twenty percent suggested the vendor should ensuretherewasa
smoothtransition plan communicated and enforced. Key playersshould be
retai ned ontheaccount, both management and non-management. “ Townhall”
meetingswith“swat teams” should beheld beforeand after thecontractisin
effect. Thisallowsthenew employeestolearnthecultureof thenew company,
toestablishexpectations, andit allowsthenew employeestolearnfromtheol d.
Thevendor company’ sincoming management should avoid makingimmediate
drastic changes. | nstead they shouldlearntheaccount and theculturethat the
transitioned empl oyeesbring withthem andincorporatethat i nto theaccount.

Hypotheses Analysis

Inorder torelatetheresultsof thestudy to thehypotheses, independent sample
t-testswererunonfilteredresponses. ThiswasdonetoreducetheTypelerror
rate. Datawereanal yzedfor transitioned and retai ned empl oyees(independent
variables). Analphalevel of .05wasusedfor all statistical tests. Thecritical
tvaluerequiredtoreject each null hypothesisshown below was1.960, since
each had df>120. Thecritical F was 3.84.

H,,- Outsourced T professional sbenefit thesamein career opportunities
asretained professionals(all itemssection 2).
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H_: Outsourced I T professional s have same positive view of outsourcing
process as retained professionals (items 26, 27, 28).

H... Outsourced IT professionals career objects are met the same as
retained professionals (items 16-22, 26, 27, 31).

H . Outsourced IT professionals are equally satisfied with levels of
communication involved with outsour cing as retained professionals
(29, 30).

Table2 showsresultsof independent sampl et-testsfor each hypothesis. None
was rejected, even though the calculated F for H,, and H, exceeded the
criterionF. Their associated t valuewaseval uated to determineif variancein
means warranted rejecting the null hypotheses. Since both were less than
criteriont=1.960, neither hypothesiswasrejected.

A fifth issue, labeled Attitude in Table 2, was evaluated using the same
technique employed for the hypotheses. Thisissue addressed whether I T
professional sperceivedthat their attitudes affect the success of outsourcing
rel ati onship between companiesand quality of servicethey provided. These
issuesaddressed research questions6 and 7. Thisresearcher examinedthese
collectively todetermineif therewassignificant differenceinmeansof percep-
tions between the two groups. Individually each item had more positive
responsesfrom transitioned respondentsthan retai ned respondents. Results
showed that both groupsperceivedthat their attitudesand quality of services
provided positiveimpact.

Table 2. Hypothesis Statistics (o=.05, critical t=1.960, critical F=3.84).

Levene's Test t-test for
Total Responses for Equality Equdlity of
toitems of Variance Means Reject
Hypothesis N (F) (t) df Hypothesis
1644 Transitioned
1 462 Retained 9.527 1.875 2104 No
309 Transitioned
2 87 Retained .099 797 394 No
1027 Transitioned
3 288 Retained .293 1.422 1313 No
206 Transitioned
4 58 Retained 17.465 -.095 523 No
. 411 Transitioned Not
Attitude 116 Retained .075 1.580 525 applicable
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For this study population, respondents disagreed with or were neutral on
62.5% of items, and agreed with remaining 37.5% of items. This closely
correlated with, and thus validated, those published in Khosrowpour et al.
(1996). When examining each item individually, Agree was the majority
response (68.8%) and Disagreewasaminority (31.2%). Neutral wasnever
amajority response. Thisresearcher concluded theissues under study are
perceived asaffecting success/failureof outsourcinginitiatives.

Another issueunder study waswhether outsourced empl oyeesperceived they
benefited morefrom outsourcing thanretained employees. Nonull hypothesis
wasrej ected, eventhough two showed significant variancein meansbetween
groups. Thereforetherewasno statistical evidenceto support thiscontention
for thisstudy popul ation.

Discussion

Resultsof thisstudy revealed HRissuescited inearlier studiesstill present
major concerns. Professionalsundergoing I T outsourcing still haveissueswith
jobsecurity, benefits, compensation, morale, productivity, trainingand skills,
welfare, and career opportunities. Whileresultsdid not support theideathat
transitioned employeesbenefit morefrom outsourcing, therewasevidence
suggesting management must do moreto ensure empl oyee perceptionsdo not
adversely affect theoutsourcing. Thisresearcher concurred that knowing how
affected empl oyeespercel veoutsourcing effectsontheir personal and profes-
sional liveswould allow management to better construct agreementsbenefiting
all parties. Knowingand addressing theseissuesfromtheonset of outsourcing
shouldlead tomoresuccessful outsourcing agreementsfromtheHR perspec-
tive.

Khosrowpour et al. (1996) reiterated that the most significant problemwith
outsourcing wasthenegativeeffect on moralethat translated intolow produc-
tivity. They attributed thislosstolack of communication, neutral or negative
feelingsabout outsourcing, and thefact that 78% of their respondentsdisagreed
that thewelfare of employeeswasconsideredinoutsourcing decisions. This
study validated these perceptionsrel ated to: feelingswhen employeeisgoing
through outsourcing process(80.9% negative/neutral); lack of communication
(74.5%neutral/disagreeonlevel of effectivecommunication); andwelfareof
empl oyee being key to management (disagree/neutral : 73.1% outsourcing
company, 71.1% contracting company).
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Resultsal so support the contention that absence of actionsby management
during outsourcing resultsinlossproductivity (Khosrowpour et al., 1996).
They incorporate perceived effect of factorsfromtheir MAP into thefour
stagesof outsourcing. Their MOAM suggested empl oyeeparticipation should
below instage1 but highinremaining stages, and management communication
about outsourcing shouldbelowinstagel, highduring stage2 and 3, and taper
tomediumduring stage4. Commentsinthisstudy, plusanalysisof research
guestions, suggest a modification to the Khosrowpour et al. model. This
researcher isproposing the M odified Management Outsourcing Adoption
Model (MMOAM) showninFigurel.

Thismodel reflectsthat respondentsof thisstudy wanted continued communi-
cationthroughout theentire process. Commentsfrom 72% of respondentsthat
management should acknowledge the company is exploring outsourcing,
communicatethisearly and honestly, and provide periodic updates on the
processsuggest stage 1 may requiremedium|evel sof communicationinstead
of low levels. Not enough evidenceexisted to suggest empl oyeeinvolvement

Figure 1. Modified Management Outsour cing Adoption Model.

M anagement Communication
Low *
Medium ¥ High

. 3 z
§ 2 Stage 1 Stage 2 E
8 Exploratory Planning and S
i3] Development §
g g
8 Stage 3 Stage 4 =
3 c Implementation Transitional and T 2
5 2 Post-implementation | & 8
UEJ T > S

High Medium *

High "
M anagement Communication

X = Khosrowpour et al. (1996) model
Y = this research model
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during stage 1 warranted moving fromlow levels. Continued communication
followingtheimplementationwasanissuefor 78% of therespondents. Again
thissuggestsinstead of communi cationwaning, it should continueat highlevels
during stage4.

Thisresearcher isproposi ng that amanagement action planinvol vesimple-
mentingtheMMOAM. Thisstudy suggeststhistool should morerealistically
allow for addressing reduced productivity levels by increasing employee
involvement and bringing their concernsto management earlier intheprocess.
Management should use thistool to definitively outline steps and actions
requiredineach outsourcing stagefor addressing specificempl oyeeconcerns.
Thesestepsshoul d bejointly constructed by both management and empl oyee
representatives.

Recommendations

AlongwithusingtheMMOAM, further study todetermineif any oneHRissue
hasamorepositiveor negativeeffect on outsourcing success, and what the
linkagestothesefactors(i.e., morecommunicationfrom company up front
versus employee satisfaction) may be also isrecommended. Comparative
studiescan be conducted on early outsourcinginitiatives, when employees
weretotally omittedfromtheprocessor received minimal communicationfrom
management, to current initiatives where some attention may be given to
employeeperspectives. A casestudy of acompany that integratestheMM OAM
tool intoitsprocesscouldfurther validateresultsof thepreviousstudiesandthis
study. Another study worth consideringistheeffectsoutsourcing hasonthose
employeeswhowork on-siteat their vendor |ocationversusthosewho either
telecommuteor support theclient remotely.

Additionally the results of this research support recommendations from
Khosrowpour et al. (1996) and Kessler et al. (1999). Khosrowpour et al.
suggested that their research, addressed from the perspective of ageneral IS
population, could be extended by studying and comparing successful and
unsuccessful outsourcing deal sinrel ationship to theimpact on peopleand
organizations. Kessler et al ., whose study wasnot focused specifically onthe
IT industry, recommended that their research be continued to academia,
policymakersand practitioners. They suggestedthat their limited casestudy be
expanded to establish whether or not their findings represented a general

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



174 Louis

response to outsourcing that might be replicated in other organizations or
circumstances.

By identifying and addressing human resource issues from the employee
perspective, management shoul d be abl eto construct an outsourcing arrange-
ment that will benefit thecompani esfinancially and theempl oyeescareer-wise.
Withtheuseof theM odified Management Outsourcing Adoption Model asa
tool, management should bebetter ableto determineeachemployee’ sfitinthe
new environment, and offer better alternatives to meet the needs of the
employee, whilestill meeting thecompany objectivefor outsourcing.

Conclusion

Resultsinthisstudy validated thoseof theK hosrowpour et al. (1996) study and
substantiated someof thefindingsinthecasestudy by Kessler etal. (1999).
Both of theseresearchershave concluded that management must understand
what perceptions exists within the employee ranks and develop a plan to
addresstheseissuesif they want theoutsourcing to besuccessful inall realms,
and not just financially. Thisstudy substantiated thisclaim. Theresearcher
examined thehuman resourceissuesthat previousresearch contended was
mostimportant totheempl oyeesinvolvedinoutsourcing. Thedifferenceinthis
study and the previous studies was that this one went to the source to
substantiatetheseclaims: thosedirectly affected by outsourcingwho primarily
werenot upper-level management. Knowing what theseemployeesperceive
about outsourcing will allow management to take some of the guesswork out
of these human resource issues as they proceed with an outsourcing
undertaking.
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Appendix

Table 3. Percent Summary of Survey Section 2.

Survey Item ?rongly Disagr ee Neutral Agree Strongly
isagree Agree

16.  Career Opportunitiesfor | S professionals better in IT companies.

Transitioned 18 15.8 18.4 46.5 175

Retained 0 18.6 18.6 48.8 14.0
17.  Compensation for IS professionals better in IT companies.

Transitioned 8.8 20.2 34.2 316 53

Retained 2.3 25.6 32.6 30.2 9.3
18.  Job security for IS professionals better in IT companies.

Transitioned 9.6 281 34.2 26.3 18

Retained 7.0 41.9 37.2 14.0 0
19.  Job satisfaction for 1S professionals better in IT companies.

Transitioned 2.6 21.9 37.7 325 53

Retained 0 32.6 32.6 32.6 2.3
20.  Job function requiresunique skillsor knowledge that would be difficult to replace.

Retained 4.8 333 16.7 38.1 7.1
21.  Employer isascommitted today to helping improve/enhance | S skills as at onset of outsourcing

venture.
Transitioned 8.0 16.8 14.2 51.3 9.7
Retained 4.7 18.6 18.6 51.2 7.0

22. Employer isas committed today to helping identify and further career objectivesas at onset of
outsour cing venture.

Transitioned 8.0 18.8 20.5 429 9.8

Retained 9.3 14.0 16.3 53.5 7.0
23.  Attitude about outsourcing influenceslevel of service provided as IS professional.

Transitioned 16.8 36.3 133 25.7 8.0

Retained 233 18.6 16.3 37.2 4.7
24.  |Sprofessionalsproviding contract services are committed to success of customers.

Transitioned 0.9 7.9 16.7 52.6 21.9

Retained 0 18.6 233 41.9 16.3
25.  ISprofessionalsproviding contract services are committed to success of employer.

Transitioned 0.9 18 239 54.9 18.6

Retained 0 2.3 34.9 46.5 16.3

26.  In considering outsourcing decision, welfare of 1S professional iskey factor in minds of
outsour cing company’s management.
Transitioned 16.7 39.5 16.7 25.4 18
Retained 20.9 34.9 16.3 23.3 4.7

27.  In considering outsourcing decision, welfare of 1S professional iskey factor in minds of
contracting company’s management.

Transitioned 13.2 28.9 28.1 27.2 2.6

Retained 14.0 27.9 30.2 20.9 7.0
28. | have maintained positive attitude about success of outsourcing venture.

Transitioned 0.9 15.8 211 43.9 184

Retained 0 16.3 25.6 41.9 16.3

29. Communication flow between companies during contract negotiations was adequate to develop
positive attitude about outsourcing venture.
Transitioned 12.3 36.8 23.7 26.3 0.9
Retained 24 34.9 46.5 16.3 0
30. Communication flow between companies since the onset of outsourcing has been adequate to keep
positive attitude about outsourcing venture.

Transitioned 7.0 254 29.8 325 53

Retained 2.3 23.3 39.5 34.9 0
31.  Outsourcing ventur e has proved positive in advancing | S career.

Transitioned 114 19.3 22.8 333 13.2

Retained 11.9 9.5 26.2 35.7 16.7
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Chapter X

SurfacingOccupational
Threatstol T-Enabled

Change:
A Neglected Role for
Organization Development?

Joe McDonagh
University of Dublin, Ireland

Abstract

Whilethebusinesspressisawashwith claimsthat investing ininformation
technology (1T) isthe key to delivering superior economic performance,
unfortunately, it appears that reaping the benefits of IT investments is
fraught with difficulty. Indeed, the introduction of IT into work
organisations is generally marred with persistent reports of
under performance and failure. This chapter critiques the nature of this
dilemma and, in particular, explores the role of diverse occupational
groupsin its perpetuation over time. Executive management tend to view
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theintroduction of I T asan economicimperativewhilel T specialiststend
to view it as a technical imperative. The coalescent nature of these two
imperatives is such that the human and organisational aspects of IT
related change are frequently marginalised and ignored. Achieving a
mor eintegrated approachtotheintroduction of ITisinordinately difficult
since the narrow perspectives embraced by the executive and IT
communities do not naturally attend to change in an integrated manner.

| ntroduction

Throughout much of thel ast four decadestheintroduction of new information
technology (1T) based systems has posed formidable challengesfor many
organizations, both public and private sector alike (Clegg et al., 1996;
Dearden, 1972). Whileeach new decade haswitnessed significantinvestment
inbothadministrativeand technol ogical innovations, withthelureof achieving
significant efficiency and economicgains, it remainsthat outcomesfromsuch
investment programmeshavebeen continuously disappointing (McDonagh &
Coghlan, 1999, 2000). Indeed, it appearsthat underperformanceandfailure
arecommon experiences, withaslittleas10%of | T-enabled changeinitiatives
delivering promised businessvalue(McDonagh, 1999).

Investmentsine-governmentinitiativesareprimeexamplesof how administra-
tive and technol ogical innovations coalesce with the implicit promise of
significant benefits for all stakeholdersinvolved. Yet, it remains that e-
governmentinitiativesarefraught with difficulties(OECD, 2001; Performance
and InnovationUnit, 2000). Furthermore, such difficultiesevokememoriesof
ongoing pathol ogiesthat haveroutinely derailedtheeffectiveintroductionof IT
inwork organizationsover theyears.

Drawing from both theinformation systemsdomainanditsreferencedisci-
plines, thischapter presentsadetailed critiqueof thisenduring dilemmaandin
particular explorestheroleof occupational groupsinitsperpetuationthrough
time. Thischapter concludes by way of noting that effecting anintegrated
approach to the introduction of 1T that accounts for economic, technical,
human, and organi sational facetsof changeisinordinately difficult sincethe
requisiteknowledgeand expertisearewidely dispersed among diverseoccu-
pational groups.
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An Enduring Dilemma

OutcomesfromIT investment initiativesall toofrequently fail todeliver much
promised businessval ue. Indeed, many organi sationsappear to experience
significant underperformanceandfailurewithregardtotheir I T investmentsas
opposedtothepromiseof superior performancesofrequently claimedinthe
businesspress. Consider foramoment anumber of high profilecaseswherethe
introduction of I'T hasbeenafiasco.

 TheCaliforniaDepartment of Motor V ehicles embarked on amajor
project to revitaliseitsdriver’slicence and registration applications
process. By 1993, after $45 million dollarshad been spent, the project
wascancelled (Johnson, 1995).

« Afteratotal of $125 million dollarshad beeninvested, Hilton Hotels
Corporation, Marriott Corporationand Budget Rent-A-Car Corporation
cancelledwhat had becomeamajor I T failure(Oz, 1994).

FoxMeyer Drug, alarge Texas-based pharmaceutical company, filedfor
bankruptcy in August 1994 asaconsequenceof a$65milliondollar I T
investment that went devastatingly wrong (James, 1997).

*  Havinginvested £600 million, the Child Support Agency intheUnited
Kingdom admitted that its new system was a failure and was being
abandoned (Jones, 1997).

»  Aftersevenyearsandabout $500 milliondollarstryingtoimplement the
mai nframe-based SAPR/2 enterprise software package, Dow Chemical
scrappedtheproject and started from scratchwith aclient/server version
instead (Cambridgelnformation Network, 1999).

*  Havinginvested £878 milliononamagnetic stripecardthat never saw the
light of day, the UK Government admittedthat itsPATHWAY initiative
wasafailureand wasbeing cancelled (Ranger, 2000).

Thereissignificant evidenceto suggest that fail uresof thenatureoutlined above
areaconstant featureof thel T landscape (M cDonagh, 2000; Ranger, 2000
Sabbagh, 1998). A recent analysisof 27 sourcesof evidence between 1979
and 1998 concludesthat around 50% of I T initiativesfail or arecompletely
abandoned, whileanother 40% aredelivered|ateand over budget (M cDonagh,
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1999). Unfortunately, thepercentageof initiativesthat deliver businessvalueis
aslowas10% (Cleggetal., 1996; Johnson, 1995; K earney, 1990; McDonagh,
1999).

Recent literatureaddressing thechallengeof managinge-governmentinitiatives
echoesmany of thesentimentsexpressed above, paying particul ar attentionto
thehigh probability of failurein| T-enabled change programmesinthepublic
sector. Both the OECD and the Cabinet Office have clearly addressed the
natureof thisenduring dilemma(OECD, 2001; Performanceand Innovation
Unit, 2000).

| mpaired L earning

Consideringthat such poor outcomesfrom|IT investmentinitiativeshavebeen
apervasivethemebothin management literatureand organisational practice
throughout the last four decades, how can one readily account for such
outcomes?To understand the persistent nature of thisphenomenon onemust
understandtheessential natureof thechallengeinvol vedintheintroduction of
I'Tintowork organisations. That challengenecessitatesfostering anintegrated
approach to the management of change, an approach that concurrently
coordinatesand integrates economic, technical, human and organisational
facets of change. Recognising the systemic nature of this challenge, it is
disappointingthentofindthat most I T-enabl ed changeinitiativesaredominated
by economicand technical considerationstotherelativeexclusionof human
and organisational considerations(Lunt & Barclay, 1988; More, 1990). The
tangiblenatureof thisdilemmareadily manifestsitself when oneconsidersthat
extant empirical research supportstheassertion that economic and technical
considerationsareunlikely to feature prominently when I T failsto deliver
(Cleggetal., 1996).

What then arethe consequencesof failing to nurtureasystemic approachto
change that concurrently accounts for economic, technical, human, and
organisational aspectsof | T?Indeed, they appear rather gravesincefailingto
attend to human and organi sational facetsof changeareconsideredto bethe
root of much|T-related underperformanceandfailure(Benyon-Davies, 1997,
Lucas, 1975). Lucas(1975) statesthat thedifficultieswith I T areprimarily of
abehavioural nature, aview well supported by Bariff and Ginzberg (1982).
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Other writershavesuccinctly noted that 90% of the problemsencounteredin
I T-enabled change are of ahuman and organisational nature (Clegg et al.,
1996; | saac-Henry, 1997; Long, 1987).

Recent studiesby boththe OECD and the Cabinet Officeprovideconfirmatory
evidencethat failureto addressthe human and organi zational aspectsof change
associatedwithe-governmentinitiativesall toofrequently contributetorather
poor outcomesinsuchinvestments(OECD, 2001; Performanceand Innova-
tionUnit, 2000).

Considering the wide array of evidence that suggests that human and
organi sational aspectsof changeareroutinely marginalizedandignoredinI T-
enabled changeinitiatives, itisworth considering why thisdilemmapersists
throughtime. Areorganisational actorsgenuinely unawareof thehumanand
organisational facetsof changeorinamoresinister sensedothey willfully
colludetomarginalizeandignorethesekey dimensionsof change?Whilethe
themes of both individual and collective learning are chic in the field of
management and organi sation studi es, onecould beexcusedfor believing that
organisationslearnlittle, if anything, fromtheir difficultieswith I T-enabled
change. Indeed, it hasbeenwell noted that we appear tolearnrelatively little
fromour mistakes(Andriole& Freeman, 1993).

A Social Phenomenon

Reflecting on such poor outcomesfrom I T investment initiatives, itishardly
surprisingthat theintroduction of I T intowork organi sationsoffersapotent
arenainwhichorganisational actorsareregularly drawnintoamilieu of intense
discord. Evidenceof suchdiscord abounds. Many I T specialistsare consid-
eredlackinginthecoreskillsrequiredtointegratel T withthebusiness(Martin
etal., 1995). Company directorshavelittlefaithinthebusinessjudgement of
their I'T counterparts, eventhough I T isrecognised ascritical to corporate
success (Stammers, 1997). Bosses tend to accuse I T colleagues of hiding
behindtechno-babbleto cover their lack of businessacumen (McGinn, 1997).
IT peopleareoften aloof and uncooperative, uncomfortablewithteamwork
andunabletolisteneffectively tousers(Vora, 1997). Indeed, arecent survey
of 340 ClOs(chief informationofficers) intheUnited States, the UK, Germany
and Francenoted that ClOsshow alack of businessacumen and shrewdness
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andaregenerally perceived asgeeksand not businessprofessional s(Korn/
Ferry International, 1998).

Conversely, a UK survey of 1,000 full-time IT professionalsand 200 IT
employerscarried out by HarrisResearchrevealed that 32%of I T profession-
alsfelt that senior management did not fully appreciatetheroleof I T intheir
business (Briggs, 1996). Similarly, asurvey of the UK’stop IT directors
carried out by theButler Group reveal ed that 73% did not think their business
managerswerel T focused (Briggs, 1997). I T specialistsaccuse management
of profound ignorance when it comesto new technology (McGinn, 1997).
ThosewhoworkinIT oftencomplainthat their non-1T colleaguesdonot really
understandthetruepotential of technology. Thisisheldtobeespecially trueof
directors, who can seem radically out of touch (Hallahan, 1998). Golden
(1997) sumsit up when he saysthat all too often thereisayawning gap of
understanding between businessmanagement and I T professionals.

Itisof interestto notefromtheabovethat much of thediscord surroundingthe
introduction of IT in work organisations appears to manifest itself in the
pol arisation of diverseoccupational groups, namely executivemanagement and
IT specialists. Davenport (1994) notesthat | T appearsto have apolarising
effect onmanagers, it either bedazzl esor frightensthem. Hesuggeststhat those
whoareafraidof it shunit, whilebedazzled I T departmentsfrequently become
prisonersof their ownfascination, constructing el aboratetechnol ogy architec-
tures and enterprise information models. Thelevel of intergroup dissent
highlightstheneed for adeeper understanding of how such groupsseparately
andcollectively influencetheprocessof introducing I T intowork organi sations.

Oncloserinquiry, itemergesthat theplight with I T isof anenduring nature
sustained by thebehavioural patternsof polarised occupational groupswho
have vested, but divergent, interestsin exploiting I'T (McDonagh, 1999).
Executivemanagement view theintroduction of I T asaneconomicimperative
whilel T specialistsview it asatechnical imperative. Thecoal escent nature of
thesetwoimperativesissuchthat humanand organisational considerationsare
regularly marginalized andignored during the processof introducing I T into
work organisations(McDonagh, 1999; McDonagh & Coghlan, 2000).

Reflecting morecl osely onthemanner inwhichtheexecutivecommunity shapes
theintroductionof IT inwork organisations, it becomesincreasingly apparent
that this worldwide community of practitioners has a potent effect on I T-
enabled change (M cDonagh, 1999).
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*  Many senior executivessee peopleascostly impersonal resourcesthat
generateproblemsrather than solutions.

 Many senior executives embrace a narrow economic focus on IT,
believingthat I T merely offersan opportunity for rationalisationand cost
reduction.

 Many senior executives see IT as a cost-pit rather than a strategic
capability.

*  Many senior executives embrace a short-term focuson IT and exert
inordinate pressureto achieverapid payback and short-termgain.

* IT executiveschargedwithdelivering businessvaluefrom| T aremore
oftenthan not excluded from boardsof management, executivemanage-
ment teams, and the corporate strategy process.

*  Many senior executivesfail tocommittothelT strategy process.

»  Theclear separation of managerial andtechnical work servestoreinforce
andinvigoratethedividebetweenbusinessandIT.

Inasimilarvein, I T specialists, asaworldwidecommunity of practitioners, have
aprofoundimpact upontheintroductionof I T inwork organisations(McDonagh,
1999).

e Much of the community embraces atechnical focuson I T, attending
primarily tothetask and technol ogy componentsof work organisations
intowhichIT isbeingintroduced.

*  Thetools, techniques, and methodsused by thecommunity of practitio-
nerssustai nthisnarrow technocentric agenda.

Much of the community is genuinely unaware of the human and
organisational factorsthat account for themajority of I T-related under-
performanceandfailure.

*  Thereisno apparent incentive for the community of practitionersto
embraceamoreholistic perspectiveon | T-related change.

Conflictand discord betweentheexecutiveand| T communitiesisundoubtedly
apredictableoutcomeconsi dering themanner inwhich each community shapes
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I T-enabled change. Each community assumesalimited perspectiveon|T-
enabled change, executivesassuming an economicfocusand I T specialists
assumingatechnical focus. Each community sharesapredilectiontodesign
peopleout of rather thaninto systems. Similarly, each community sharesa
genuinelack of knowledgeconcerning thehuman and organi sational aspectsof
I T-enabled change.

Fragmented Change

It remainsunclear thenastowhomisresponsiblefor nurturingamoreintegrated
approachto| T-enabled changethat concurrently attendsto economic, tech-
nical, human and organi sational considerations. Clegg and Kemp (1986) and
Clegg (1995) notethat I T specialistsseetheir job asbeing completeoncethe
softwareapplication hasbeen devel oped. Indeed, deeply held beliefsthat I T
can causechangelead bothlinemanagersand I T specialiststorestricttheir own
effortsaschangeagents. With everyoneassuming that changemanagementis
the job of someone else, there is often no one left to address change
management tasks. Changethenfails, andlack of | earning about theroot causes
of faillurepromotesfuturefailures(Markus& Benjamin, 1997).

Consideringthepower andinfluencethat boththeexecutiveand I T communi-
ties exert on the process of introducing IT into work organisations, the
challengeof embracingamoreintegrated approach seemsdaunting. Inlight of
this, and without being prescriptive, how can organisations influence the
processof introducing I T to ensurethat human and organisational issuesare
given equal considerationwitheconomicand technical issues?Onedistinct
possibility isto consider theinvol vement of organisation development (OD)
expertisesincesuchexpertiseisgenerally well informed concerningthehuman
and organisational factorsthat aregenerally ignored aspart of the processof
introducing I T (Burke, 1994).

Over thelast two decades, variouswriterswithinthedisciplinesof OD and I T
have advocated a potential role for such expertise. Notwithstanding such
advocacy, thereality remainsthat thel T and OD communitiesare equally
polarised with respecttotheir perspectivesonchange. I T specialistspursuea
technocentric agenda, ignoring thehuman and organi sational consequencesof
that agenda. Similarly, OD specialistspursueanexplicitly humanisticagenda
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anddonot consider thel T domainasonetowhichthey cannaturally contribute
(Burke, 1997; McDermott, 1984).

Thepotential rolefor ahumanisticfocusintheprocessof introducing I Tisa
central themefor neither theOD community nor thel T community. Whilesome
elements in both communities have pointed to the need for an integrated
perspectiveon | T-related change, thereality remainsthat thel T community
does not understand OD and the OD community does not understand I T
(Markus& Benjamin, 1997a, 1997b). Considering thelack of understanding
between these communities, should webesurprisedtofindthat I T-related
changeremains, for themost part, technically driven?

Conclusion

While the process of introducing I T into work organisations warrants an
integrated perspective on economic, technical, human and organisational
aspectsof I T, it appearsthat technical and economic considerationsdominate
thepractitioner landscape. Paradoxically, when I T failstodeliver asit sooften
does, human and organi sational considerationsarethe primedeterminantsof
suchunderperformanceandfailure. Thisposesanintractabledilemmafor many
organisations.

Thedilemmaisof anenduring nature, sustai ned by thebehavioural patternsof
polarised occupational groupswho havevested, but divergent, interestsin
exploiting I T. Executivemanagement tendstoview theintroductionof I T asan
economic imperative while IT specialists tend to view it as a technical
imperative. Thecoal escent natureof thesetwoimperativesissuchthat human
andorganisational considerationsareregularly marginalizedandignoredduring
theprocessof introducing I T intowork organisations.

Implementing a more integrated approach to the introduction of IT that
accountsfor economic, technical, human, and organi sational considerationsis
inherently difficult sincetherequisiteknowledgeand expertisearewidely
dispersed among diverse occupational groups (Andrioleand Freeman, 1993;
Cleggetal., 1996, 1997; McDonagh & Coghlan, 1999, 2000). Thiscallsfor
expertisethat cutsacrossthesocial, behavioural, computer, mathematical,
engineering, management, and even physical sciences(Andriole& Freeman,
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1993). Thosewho understand thetechnol ogy tend not to appreciatethewider
organisational issues, and thosewho havetheknowledge of theseare often
technically naive. Thisplacesavery high premiumonfindingwaysof integrating
different formsof knowledgeand expertise(Cleggetal ., 1996).
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Chapter XI

Human Factorsin the
“ System Selection”
Stageof Library
Automation

Nasrine Olson
University College of Boras/University of Gothenburg, Sweden

Abstract

The aim of this study was to gain further insight into the suitability of a
couple of different methods for investigating the possible human factors
that have a significant bearing on the system selection of an automated
library system. Thetwo methodstested in this study included first a set of
interviews whereby a number of people involved in library automation
were asked to identify the factors that they perceived as having a
significant bearing on the selection of an automated library system. The
second interview method tested was the story telling approach, whereby
alibrarian was asked to tell her story of how and why thelibrary that she
worked for had chosen a particular library system. The results of this
study showed that although both methods involved interviews, their
outcomesvaried somewhat wherethe story telling method highlighted the
social interactionsin a more noticeableway. A major point learned from
this study was that particular attention should be paid to extracting
information about more compl ex issues wher e the infor mants may not be
able to easily identify or convey the required information.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Human Factors in the “System Selection” Stage of Library Automation 193

| ntroduction

Sincetheintroduction of automated library systemswithinlibrariestalarge
amount of literature has been accumulating on various aspects of library
automation?. According to Storey (1992, p. 1), the two lines of approach
excessively foundinthelibrary automationliteraturearethe” machineside” and
“whatwedidinour library toinstall asystem”. Likeothers(e.g., Fine, 1986,
p.84), Storey findstheamount of literaturewritten on“human aspects’ less
frequent. However, today thefact that people haveapivotal rolein organiza-
tionsof librariesandinthe processof automation isdiscussed and accepted
widely (Clarke & Morris, 1998; Jordan & Jones, 1995; Farley, Broady-
Prestonetal., 1998; Olsgaard, 1989). For example, itisstated that morethan
half of libraries’ budgetsare spent on staff sal aries(Jordan & Jones, 1995),
large-scal echangesthat resultfromsystemmigrationwill affect al level sof staff
(Clarke & Morris, 1998), and based on indications from research, 90% of
changeinitiativesfail dueto human factorsnot being taken adequately into
account (Goulding, 1996). Similarly, Olsgaard (1989) i ndi catesthat 85%of all
failuresin systemsimplementation could beattributed to people problems.

Despitethevast rangeof literatureand guidelinesavailableregarding library
automation, costly mistakesarestill madeand problemsarestill recurringon
adaily basis. Furthermore, research onthehuman factorsthat are of signifi-
canceintheprocessof adoptionand useof automatedlibrary systemsarestill
minimal (e.g., seeClarke& Morris, 1998).

Based onthisbackground, further researchinthisareaseemedto beneeded.
Inthepresent study, whichwasconducted in preparation of thedesign of the
data collection instrument of awider doctoral research, apivotal point of
interest centerson making senseof how and why library workersselect their
automatedlibrary systems.

Theever-changing Automated Library Systems® (AL S) of today, evenintheir
simplestforms, arevery complex duetotheenormity of thenumber of functions
that they haveto perform®. It would bevery difficult (if notimpossible) for a
library tomakearational, fully informed decision about itschoi ceof automated
system based on athorough examination of each detail of all of thepotential
systems, especially inthelight of diminishinglibrary resources, thechanging
marketplace (Mayo, 1995) and prevalent technologies. DiMaggio (1983)
suggeststhat insituationsof technical uncertainty, whenrational eval uation of
alternativeswould betoo costly, imitation (mimeticisomorphism) becomesa
decision-making strategy. It hasfurther been suggested that under circum-
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stances of high uncertainty and unknown factors, managers' choices and
actionswill bebounded by thewider social conditions(seeAlvarez, 1999).
Thesegiveriseto many questions, such as: What decision-making strategies
areusedwithrespecttolibraries choicesof ALS?What arethewider social
conditionsinwhich such decisionsare made, and what would the effects of
these social conditionsbe onthe decisionsmade?What arethefactorsthat
affect thelibrary workersintheir pursuit of selecting anew system and what
reactionsarethenformed asaresponsetothesefactors? What rolesdothese
reactionsplay inmaking thechoices?Doesthestructureof thelibrary play a
roleinthelibrary workers' automation activities? Based onwhat rulesand
resources do members perform these activities? Do these activitiesin turn
affect therulesandresources?® Thesearesomeof questionsset tobeanswered
by the af orementioned research project. Basically, what isof interestisto see
what libraries” automation choicesarebased onandwhat factors(specifically
humanfactors) play aroleinthe processof making these choices.

Although ALS, per se, havebeeninexistenceandin usefor several decades,
whenalibrary isabout to embark onthe processof sel ection and subsequent
purchaseof anew system, that new system could be seenasaninnovationfor
thatlibrary.

Rogers(1995, p. 11) definesinnovationas*anidea, practice, or objectthatis
perceived asnew by anindividual or other unit of adoption” (al soseeZaltman,
Duncanetal., 1973). Importanceisplaced hereontheword“perceived”. As
Rogers(1995) explains,

It matterslittle, so far ashuman behavior isconcerned, whether or not anidea
is objectively new as measured by the lapse of time since its first use or
discovery. The perceived newness of theidea for theindividual determineshis

or her reaction to it. If the idea seems new to the individual, it is innovation.

Assuch, adoption of ALSDby librariescould be looked at in thelight of the
theoriesthat explaintheadoption of information systemsby organizations®. The
research performed and the theories devel oped in the area of diffusion of
innovation are very extensive’ and provide insightful explanations of the
relationships between innovations and their acceptance or rejection by an
individual or groups of people. Furthermore, similar to what is set to be
achievedintheabove mentioned research, among thevast number of studies
completedindiffusionresearch, many seek todiscover independent variabl es,
or factors, that tend toinfluencethetechnol ogy acceptance (Kwon & Zmud,
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1987; Rogers, 1995). However, what differsbetweenthemainstreamdiffusion
researchandthisresearchisthefocal point of thestudy. Diffusionstudieshave
indeed been criticized for tending to sidewith the promotersof innovation
rather thanadopters(Rogers, 1995). Inmost diffusionresearch, theinnovation
isthecenter of the study withtheaimto study how itsadoptionisspread. In
this study the situation israther reversed and importanceis placed on the
adopter rather thantheactual innovation. Theinterest hereisnot tofind out how
aparticular AL Sisdiffusedamongthelibrary community, or whichlibrariesare
the early adoptersof aparticular system. Each library that embarkson the
processof purchasing anew automated systemisfaced with acollection of
potential systems. Thecenter of interestinthisstudy isplaced onthelibraries
andlibrary workers(theadopters) and how and why they chooseaparticul ar
system among the many (often very similar) possible choicesthat may be
availabletothem; acentral question beingthefactors(especially thehuman
factors) that play asignificant rolehere. Regarding theindividual sthat come
together inorganizations, O’ Donovan (1998) describesthat themany different
rolesandlifestylesthat makeupanindividua’ sself-concept areintegratedinto
hisor her lifeorientationor lifeplanthatinformsand orderstheindividual’ s
activities. Hethen proceedstoindicatethat betweentheseindividuals ownand
the group’s interests, there can, however, exist a tension. Due to their
membership, themembersaccept someresponsibilitieswhileinturnthey form
expectationsof theother membersintheir pursuit for findingashared approach
towardsmutual goals. Hence, anindividual’ slifeisessentially social, aslife
orientationscannot beachieved without others.

Althoughtheinnovationtheory hasbeen praisedfor having madeaconsider-
ablecontributiontoward understandinginnovationdiffusion, it doesnot fully
explainthevariousinfluencesthat arein play in such complex situationsasthe
selection of acomplex, and to agreat extent unknown, automated library
systemamong several other similarly complex and unknown potential systems
inthesocial organizationsettingsof libraries. Eventhoughthediffusionprocess
issaidtobeasocia process, taking placeinasocia setting, thediffusiontheory
hasbeen criticized for not adequately dealing with thecomplexity that this
entails(e.g., Alvarez 1999; O’ Donovan, 1998) and thus, thesocial influences
onthediffusionof information systemsinorgani zationsarebeingincreasingly
discussed and are receiving increased attention and acceptance (see
O’ Donovan, 1998).

Thusinformingatheoretical framework for studyingthesel ectionof AL Shy
library workers, not only theoriesthat exploretheimplicationsof thesocial
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context of such decisionsneedto beconsidered, but al so several other rel evant
research frontssuch ashuman behavior, decision making and organizational
buyersbecome of interest andimportance.

Assuch, thepresentation of thetheoretical framework for thewider research
andrelevant literaturereviewsand presentation of thelinesof thought behind
the planned study are beyond the bounds of this chapter. However, in
preparation for that research a preliminary study was conducted and this
chapter isdedicatedto presentingit.

Thischapter includesapresentation of someof theliteraturethatisencountered
inthefield of library and information science(L1S), which addressessomeof
therelatedissueswithregardstotheselectionof ALS.

Aim and Objectives

Theaim of thepresent study isto add an extradimensionto thedesign of data
collectioninstrumentsof awider research by contacting peopleinvolvedinthe
process of automation to see if their perception of the factors and events
surroundinglibrary automation could providefurther insight into thedesign of
thewider research.

Inorder to do soacoupleof questionswereformulated asfollows:

*  Whatdolibrary systemvendorsandlibrary decision-makersseeasbeing
thesignificant factorsinthe system sel ection phase of automation?

*  Whatfactorscanbeidentified asbeing of significanceby way of listening
tothestory of system selection astold by library workers?

M ethod

Thisstudy includestwo setsof interviews.

1) Thefirst set comprisesfour approximately 1-hour long semi-structured
interviewswith:
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*  Asalesperson(hereafter referredto as SP) who hasbeeninvol ved
inmorethan200salesof ALS

*  Asystemdeveloper/vendor (hereafter referredtoasSD) withthe
doubleroleof beinghead librarian at anacademiclibrary

e Aheadlibrarian (hereafter referredtoasHL ) at anacademiclibrary,
whichnow runsitsthird ALS

* A systemslibrarian (hereafter referred to as SL) who has been
involvedinamajor purchaseof an AL Sfor useby aconsortium of
fivedifferentacademiclibraries

Theseinformantswere asked to identify the factors, which, based on their
experiences, could be seen ashaving asignificant bearing onthe process of
selectionof ALS. Theinterviewsweregenerally dividedintotwo sections. For
themain part of theinterviewsno suggestionsof possiblefactorsweremadeto
theinformantsandthey wereallowedtofreely account for all thefactorsthat
they saw asimportant. Oncethey felt that they had cometotheend of their list,
theauthor solicitedtheir viewsonanumber of other potential factorsmainly to
seewhether thesefactorshad just beenforgotten or whether thesefactorswere
not seen asimportant.

2) Adifferent approachwasusedinanadditional interview withalibrary
worker at apubliclibrary, wheretheinformant wasaskedtotell thestory
of how andwhy thestaff at her library had chosentheir particular ALSand
torelatetheexperiencesshehad withthe system sel ection processto any
relevant past experienceinher lifeasshewould deemappropriate. Unlike
thefirst approach, inthislife-history-likeinterview, theemphasiswas
placed ontheinformant and her experiencesand shewasnot directedto
account for possiblefactors. Theaimwiththeinclusionof thisdifferent
approach wasto seeif the datagathered could be enriched and anew
perspectiveadded.

Whenanalyzingthefirst set of interviewsacomparati ve perspectivewasused,
whilefor thelatter interview amorehermeneutic approachwascalledfor.
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A Brief Review of Some Relevant
Literaturein the Field of LIS

Inreviewingtheliteratureinthefield of LISmany issuesthat arerelated to
selectionof AL Sarediscussed by both practitionersand researchers. Although
theresearch doneinthisand other rel ated areasprovideabasisfor furthering
theknowledgeinthisfield, themany issuesand concernsthat areraised and
discussed by practitioners(andindeed thereportsof thesituationindifferent
librariesand theguidelinesprovided based onlocal experiences) areseenas
valuableandrelevantinthischapter.

Toprovideanoverview of thetopicstaken upinthissectionandtheconnection
betweenthese, asummary follows.

Change within organizations is a complex phenomenon and as such has
received much attentionintheliterature. Many havediscussedtheintroduction
of anew AL Sor subsequent changeoversof such systemsasachangeagent
withinlibrariesaffecting many aspectsof theorganizationsof libraries. The
importanceof humanissueshasbeen highlighted and reactionsto changehave
been examined. It hasbeenindicated that attitudesand reactionto changecan
vary from person to person, and that in anticipation of change, people can
behaveindifferent ways, leadingto different typesof automationacquisition
decisions. Some of the complex issues and factorsthat can cometo havea
bearing ontheprocessof sel ection of AL Sandwhich canbeof significancein
thisprocesshavebeenidentifiedintheliterature. Theseincludefactorsexterna
toAL Ssuchasorganizational (e.g., organizational structureand culture, etc.)
and humanfactors(e.g., staff involvement and motivation, etc.), aswell as
factorsmoredirectly related totheautomated systems.

Automated Library System as a Change Agent

Kinnersley (1996) suggeststhat change hasbecomeaconstantinthelivesof
most librariansand reportsthat automation of the catal oging, circulation, and
publicaccessfunctionsat alibrary causechangestothetasksof virtually every
employeeat that library. Similarly, whether itisthefirsttimearoundor apart
of subsequent changeoversto newer systems, many haveidentifiedtheintro-
ductionof AL Sasachangeagent. For example, Cartee(1990) examinesthe
effects of introducing information technology on library managers, while

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Human Factors in the “System Selection” Stage of Library Automation 199

Shaughnessy (1982) discussestechnol ogy anditseffectson organizational
structure. The effects of large-scale adoption of IT onindividual jobsand
organizational structures are also claimed by Cross and Bawden (1987).
Similarly, Drake (1993) speaks of technology as a factor that affects the
organizational structureof libraries. Pungitore (1986) devel opsascal ede-
signed to measure the extent to which automation isutilized in public and
academiclibrariesinorder to conduct comparativestudiesof theeffectsof
technol ogical changeontraditional library organizational and staffing patterns.
Moran (1989) namesthe adoption of new technol ogiesasoneof thedriving
forcesbehind the changesand claimsthat asmuch astechnol ogy hasalready
changed libraries, these changes are likely to just be the beginning. New
technol ogy representschange, even according to Morrisand Dyer (1998),
who statethat thiswould mean giving up familiar waysandfacing theunknown.
While highlighting the required effort and acceptance of new ideas and
concepts, they also point out that it woul d di srupt well-established behavioral
patterns, habitsand securities. Crawford and Rice (1997) found that changes
intheamount of library automation caused changesin several basesof power
and that automation can be a change agent within organizations, causing
changesinstructure, basesof power, andinpower itself. Fine(1982) claims
that other thanwar and other calamities, few other changesinour social lives
seemto produceareactionwiththesameintensity asisaroused by thecoming
of technology. Asapractitioner withadirectory positionat alibrary, Mason
(1991) proposesthat many of theinnovationswithinlibrariesaretechnol ogical
and assuchtheseoffer themost obviousand dramatic opportunity for change.
Shefurther statesthat astechnology doesnot existinavacuum, technol ogical
changewould create and respond to other dimensions of changewithinan
organization.

Importance of Human Issues with respect to the
Introduction of IT and the Consequent Management of
Change

Finer (1982) proposesthat theintroduction of technology affectspeopleina
far morecompl ex tangl e of influencesand effectsthan doesasimple matter of
changingtheway they performtheir work. Whileshepresentsanindication of
areasonabl eawarenessamong peopleabout the“ peopleproblem” inusing
computers, she does not find this awareness or concern reflected in the
literatureand research of thetime(p. 32).

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



200 Olson

Thislack of attentiontothehumanissueswasfurther reportedinthesameyear
by Fine (1982), who claimed the human factor to be the most complicated
aspect of any technological system, onewhich hadreceivedtheleast amount
of attention, had been theleast discussed, | east researched and perhaps|east
understood. Assuch, several of Fine sfurther worksattempt to addressthis
problem. Sincetheearly eightiesthehuman factor, theeffectsof information
technol ogy on peopl e, and the considerationsthat need to beaddressed with
regards to people and the introduction of information technology within
organi zations® have gained momentum, and many interesting workshavebeen
produced. For example, Crossand Bawden (1987) present an overview of
someof theliteratureon | T and human and organi zational factorsand report
that theintroduction and management of new informationtechnologiesare
important topicsfor every organization. They further report that consideration
of the human and organizational factorsimplicit in, and affected by, the
introductionof new I T systemsisclearly recognized asan absol utely crucial
factor in success. Morris and Dyer (1998) state that staff would be most
directly affected by achangeof system, andin highlightingtheimportanceof the
human aspectsof library automation they dedi cate an entirebook to numerous
issues, of fering guidelinesasto how different aspects should behandled for
successful management of theautomation project. Clarkeand Morris(1998)
point out that it is fundamental to manage the change if librarians are to
successfully respondtotechnol ogical devel opments. Among other findingsin
their study they report that the nature of staff’ sreactionsto change could be
linkedto staff’ sperception of whether the new systemwould beanimprove-
ment upon their older system. They also found support for the theoretical
guidelinethat theinvolvement of staff inthe processof automationisboth
important and beneficial. Assuch, they concludetheir chapter by providing
further recommendationsfor thoselibrariesthat faceachallenge of system
migration.

Reactions to Change

Attitudestowardschangecan vary from person to person, and according to
Kinnersley (1996), those who want change embrace it and see it as an
improvement and agood thing, whilechangemakesothersuncomfortable. She
seesboth changeandresistancetoit asinevitable. Similarly, Fine(1986) isof
theview that human beingstendto resist changeand itsturmoil evenwhen
changerepresentsgrowth and devel opment or greater efficiency and produc-
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tivity. However, in astudy done by Clarkeand Morris (1998), the general
attitudestowardsanew automated library system (change) wereobservedto
bestrongly positive.

Althoughthereactionsto changemight havebeenreportedtovary indifferent
studies, what seemsto beof general agreement isthat astrategy for managing
changewould lead toward amore successful end. In additiontothese, itis
change, thereactionstoit, aswell asitsmanagement that have beenthecenter
of muchattentionanddiscussionintheliterature®.

Fine (1982) suggeststhat resistanceisrel ated to whether or not peoplearea
part of thedecision-making processintheir organization andthat resistanceis
afeeling, indicating that unlessthe fear and the feeling are addressed, the
resistanceisnot likely to bereduced by argument and reasoning. Further, she
(Fine, 1982, pp. 217-219) suggests that “responses to technology are a
functionof anindividua’ spersonality, attitudesandval ues, lifeexperiencesand
technol ogy-rel ated experience, theenvironment inwhich thetechnol ogy ex-
ists—andtheattributesof thetechnology itself”. However, asaresult of alater
seriesof studiesbased on publiclibrariesand library schools, Fine (1986)
suggeststhat resi stanceisnot afunction of personality or of demographics.
Resistanceisrather suggestedtorel atetotheclimate of the organization and
anindividual’ sbeliefs, attitudesand val ues.

Morrisand Dyer (1998) al so examinethefactorsthat canleadtoresistanceto
changeincludingvariousfears, suchasfear of theunknown, obsol escenceand
failure, economicinsecurity, changed relationships, changed working prac-
tices, andincreased management survelllance. Othersal so highlight various
typesof fearsasfactorscontributingtoresistancesuch asFiner (1982), who
alsoreferstotheinstanceswhentheresistancetochangeismorelikely. These
includeinstancesof unfamiliarity withtherel evant factsby employees, when
employeesdo not seethe consequencesasbeneficial tothem, whenemployees
finditdifficult torelatetothechangeagent and whenthechangeisnotinitiated
or sought by theemployees.

A different perspectiveonthisisproposed so that rather than looking at the
human reactionstotheintroduction of technology directly, onecouldfirsttry
toidentify variousattributes of technology that |ead to different reactions.
AccordingtoFine(1982), it woul d seemthat technol ogy hascertain properties
and characteristicsthat could become aunique and powerful stimulusand
suggests that one way of looking at technology would be in terms of its
attributes. Shethen proposesthat human beingsreact totheseattributesrather
thantechnology itself. Theattributesidentified by Fineincludespeed, volume,
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remoteness, rigidity, built-in obsol escence, foreignness, technol ogy requiring
specialized expertise and technology being its own reinforcer. She then
suggeststhat although onemay not beabl eto account for personal and historic
bases of anindividual’ s attitude formation, one could look at the kinds of
perceptionsand reactionsthat theattributesof technol ogy tendto generate.

Decision-Making and System Selection

Selectingan AL Samong anumber of possibilitiesinvol vesdecision-making,
whichformsacentral issueinthepresent study. Morrisand Dyer statethat a
highlevel of intellectual skillsisrequiredinthetasksthat involvedecision-
making. Inthesetaskspeopl etakeontherol eof aninformation processor with
respect to which there are anumber of limitations and characteristicsthat
accordingtoMorrisand Dyer arenot usually takeninto account. Theseinclude
the® primacy” effect, wheretoo much emphasi sisplaced ontheinformationthat
iscollected early onintheprocess. Furthermore, peopleareconservativeand
their opinionsdo not tendto berevised based on new data, and peopleareal so
not alwaysabletomakefull useof avail ableinformation, andfinally decision-
makersoften opt for theleast effort and do not consider all coursesof action
(Morris& Dyer 1998, pp. 17-19).

Regarding selection of an automated systemfor thelibrary, Rowley (1990)
suggeststhat after havingidentified systemrequirements, it should bepossible
toidentify asystemthat best meetstherequirementsfor agivenapplication. In
thisregard, Morrisand Dyer (1998) propose that careful evaluation of all
availableoptionsshould bemadebeforeasystemischosen. Furthermore, with
regardsto systemeval uations, they refer totheconceptsof utility, usability and
likeability (meaningthat the system doesthejob youwant, can beused by the
staff andisenjoyableto use, respectively), which shoul d be balanced agai nst
the cost and consequencesin order to arrive at adecision on acceptability.

Inadditiontothevast amount of literaturethat of fersguidelinesastohow one
should go about library automation?®, there are an abundance of casestudies
that explain how various libraries have conducted such projectsin their
respectivelibraries, often highlighting thelessonslearned and guidelinesfor
other librariesthat planto embark on similar projects't. Many of thesecase
descriptionsreport group decision-making and moreor lesssuccessful out-
COMeS.
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Factors that Could Directly or Indirectly Affect the
Process of System Selection

Thevariousfactorsthat canbefoundintheliteratureinthisareaareextensive.

Accordingto Storey, particular physical constraintsand emotional pressures
areevidentinthepeoplethat areinvolvedintheprocessof library automation,

both during and beyond theinstallation (1992). I nintroducing automation
successfully intolibraries, Storey (1992, p. 2) suggeststhat oneof theimportant
guestionsto ask is“what emotional pressuresdo they bring to bear on the
process’. He (Storey, 1992) then goes on to enumerate some emotional

pressures, whereamong others, the negative onesincludevariousfearsand
frustrationsand the positiveonesincludepersonal devel opment, anticipation of

the new and exciting, and elation at amajor or minor victory. Finer (1982)
addresses similar issuesin suggesting that thefact that achangewill affect
peopleisacausefor anxiety evenif peoplehaveathoroughintellectual grasp
of the reasons for change. She further suggests that thereislikely to be a
judgment of the change, not just after theevent, but even beforehand, which
meansthat preconceptionsabout the overall direction of the change can
color theway one seeshisor her involvementinit andindeed theway one
acts.

I n decision-making and sel ecting asystem among several possiblesystems,
humaninformation processingwill takepart. Someof thefactorsaffectingthis
human information processing such asattention, arousal, motivation, mental
capacity, perception, memory, andlearningwerehighlighted by Morrisand
Dyer (1998).

Thecomplex array of feelings, attitudes, beliefs, actions, and reactionsthat
cometo play aroleinthe process of system sel ection form acomplicated
complex setting. Whilethepriceof potential systemscould possibly directly
effect thechoiceasatangiblefactor, theexact role of someother factorssuch
asmotivationandtheperceivedfutureeffectsof achoiceonone sjobdesign
arenot soeasy totraceand outline. Thefollowingis, therefore, just aselection
of possiblefactorsthat areaddressedintheliterature asprobablefactorsthat
somehow (directly or indirectly), to alesser or greater extent could have
bearing onthe system sel ection process.
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Staff Involvement

Theimportanceof staff involvementishighlightedwidely intheliterature. Finer
(1982) namesstaff invol vement asoneof thekey issuesinaccommodating the
human sideof change. Itisfurther saidtohelp staff tofeel lessimpotent andto
mobilize constructive forces for problem solving and commitment to the
implementation of decisions(Fine, 1986). Staff involvement intheprocessof
automation canleadtoareductionintheresistanceandlevel of theuncertainty
felt (Butler & Davis, 1992). Crossand Bawden (1987) point out that by virtue
of their knowledge, involvingthestaff inthe processwouldallow for aunique
contributiontothesuccessful introductionof I T. Other studiesshow how the
library workersthemsel vesindicatethat they wouldliketobeinvolved (e.g.,
Shaw, 1986). Although the general agreement intheliteratureisthat staff
involvementintheprocessof decision makingandautomationispositive, some
authorswarnthat involving staff onall level sin devel oping specificationsand
vendor response eval uation doesnot necessarily haveto bebeneficial, and
instead suggest that therightlevel of thestaff shouldbeinvolvedintheright ways
(Clarke& Morris1998).

Lack of System Thinking

Inthetrade-offsnecessary inthechoiceof library systems, onewouldfacea
problemif varioussectionsof thelibrary could not seethegood of thewhole
inpreferencetothebest solutionjust for their part of thelibrary. Shaughnessy
(1996) identifiesthelack of systemthinking, whichrelatesto developinga
construct of thelibrary asaninterrel ated whole—an organi zation thatismore
thanthesum of itsparts—asamajor internal probleminlargelibraries.

First Time Around versus Second Time Around Automation

First timearound automation and subsequent changeoversaredifferentiatedin
theliterature(e.g., Clarke& Morris, 1998; Sykes1991) mainly duetothefact
that theautomation experiencesand effortsof thefirst timearound automation
seemtodiffer fromthosewho havehad previousexperienceswiththeprocess
of library automation. Assuchtherearedifferentissuesinvolvedinthechoice
of anautomated library system depending onwhether itisthefirsttimethat a
library is buying a system or whether the library is replacing an existing
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automated library system with anew one. For example, one of the issues
touched onby Morrisand Dyer (1998) involvesthelevel of uncertainty or fear
of theunknown, which seemsto beastronger influenceagainst changefor the
people experiencing first time around automation rather than those going
through subsequent changes.

Lack of Technical Knowledge

A major disabling factor inthe choiceof automated systemisduetolack of
technical know-how. Inastudy performedby Clarkeand Morris(1998:), they
found that thetechnol ogical complexitiesof thetechnology usedinalibrary
automated system limited the extent to which some membersof thestaff felt
meaningfully involved. Thelack of technical expertisewasreportedto have
prevented somestaff from making worthwhilecontributionsand othersfrom
any involvementintheprocess.

L ack of technical know-how isof aparticular importanceat themanagerial
level, whereorganizational problemsand authority and control issuescould
arisewhenmanagerswithlimited knowledgemust makeatimely and possibly
costly decision or superviseworkerswith higher computing skills(Lamont,
1999).

Incentives, Job Changes, Job Designs and Motivation

Motivation,jobdesigns, job satisfactionandincentivesarevery closely related
areas. Variousstudieshavebeen doneto determinethefactorsaffectingthese
andtheeffectson staff performance. Inacasestudy by Farley, Broady-Preston
etal. (1998), issuesregarding motivationwereexamined and they found that
motivation“camefrominternal factorstodowiththeworkitself, suchashaving
theability and experienceto sol ve problemsand provideagood service” (p.
247). 1nother wordsmotivation wasderived fromtheconfidenceinone sown
abilitiesand professionalism.

Jonesand Jordan (1987) report that change at work could haveanimpact on
staff job satisfactionand motivation. Aslibrary automated systemscan affect
job contentsand job designs, they cantherefore affect | evel sof motivation.
Theninturnstaff motivationcanaffect their behaviorindealingwithautomation
ingeneral andinsystemselectionactivitiesinparticular.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



206 Olson

In astudy of asystem migration done by Clarke and Morris (1998) it was
suggested that staff reactionswould beparticularly positiveif they saw that the
new system offersimprovementsto both their job tasks and to the library
service. Itwasreportedthat inthat particular study, staff werenot reluctantto
give up their skills and knowledge of the old system and some saw the
introduction of anew systemasoffering wider benefits, especially intermsof
sharpeningtheir skillsand re-examining their working practices. Many also
wel comed the opportunity tolearn something new.

Farley, Broady-Prestonet al. (1998) havea soreported that staff job satisfac-
tion, motivation, and responseto changecanberadically improvedif attention
is paid to job design following organizational and technological change.
Furthermore, it is stated that alack of consideration of this might lead to
considerableresistancefromthestaff, whosemotivation, commitment andjob
sati sfactionwould suffer much damageasaresult. Furthermore, inthat study
they alsoidentified responsibility, recognitionand problemsolving asfactors
contributing tojob satisfaction, whilean additional factor mentioned by all of
their respondentswastheimportanceof contact andinteractionwithlibrary
users.

Similarly, inastudy done by Sykes (with the study population being non-
professional staff), hehasidentified twomainmotivational factors(leadingto
jobsatisfaction). Oneis*thepersonal contact withtheusersof thelibrary or
other members of staff” and the other is“the feeling of doing ajob well”.
HoweverinSykes study very few wereequally motivated by thesetwofactors
andtheintervieweeshad stressed either oneor theother of thesefactorsasthe
most important (Sykes, 1991, p. 42).

Uncertainty

Fine (1986) refersto business-based research in suggesting that changein
technology producesabreak-up of established social routinesfor employees,
leaving theindividual uncertainabout thecoursesof actionthat shouldbetaken.
Crawfordand Rice(1997, p. 267) refer toadefinition of uncertainty inwhich
itisdefined as* alack of information about afutureevent, sothat alternatives
andtheir outcomesareunpredictable”. Assuchthey suggest that copingwith
uncertainty refersto the extent of resourcesthat are applied to reducing or
respondingtolevelsof uncertainty. | ncreased communicationwithinorganiza-
tionsseemsto beoneway of reducing theuncertainty. Burkhardt and Brass
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(1990) present previousresearchinthisareaand suggest that theincreased
communicationwill takeplaceinorder tointerpret thechangeintheorganiza-
tional technol ogy andto reduce uncertainty. It doesnot seem surprising that
many authorshavehighlighted communication asoneof thekeysintimesof
changeanduncertainty (e.g., Finer, 1982).

Organizational Factors (Structure, Culture, Managerial Style,
Environmental Pressures, Politics and Financial Resour ces)

As mentioned previously, the introduction of new library automation or
subsequent changeovers can affect the structure of the organizations of
libraries. Ontheother hand, the organizational structureof librariesisalso
suggested asaninfluential factor intheprocessof introductionand sel ection of
ALS. Many casestudiesreport aninfluenceof theorganizational structureon
their automation project (e.g., Reeves, 1984). Indeed, one of the crucial
factorsidentified by Farley, Broady-Prestonet al. (1998) for the successful
implementation of changeisthestructureand managerial framework of an
organization. They findthat organi zationa structuresinacademiclibrariestend
toberigid, task-oriented and bureaucratic, further suggestingthat theflexibility,
whichisessential inaperiod of uncertainty and change, isnot allowed by
bureaucraticstructures.

Sykes(1991) discussesthe supportivereasonsfor flexibleand participatory
styleof management withrespect tolibrary automation, but alsowarnsof the
risksof automatically acting onrecommendationsto changeto thisstyleof
management if one is not already currently doing so. He agrees that a
participatory approachwill yieldthebest results, but heal somentionsthat this
will notinvariably bethecase.

Shaughnessy (1996) supportstheideathat areason behind not putting thebest
ideasand creativeinsightsinto practiceisthat they conflict withdeeply held
internal imagesof how theorgani zationworks, imagesthat limit ustofamiliar
ways of thinking and acting. He further promotesthe view that in order to
overcomethis, themostimportant responsibility of leadersisto manipulateand
transmit theorganization’ sculture.

Paul (2000) suggeststhat thecommitment and willingnesstoinnovateamong
library staff ismost likely tobefosteredif library directorspossesanumber of
managerial traits. Among others, these included the ability to be highly
communicative and opento the participation of othersin decision-making
processes.
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Paul (2000) highlightsaccel erated technol ogical change (digitalizationand
networking), growing expectationsof high-quality service, shrinking budgets,
and dwindling resourcesasfactorsthat are steadily increasing demandson
librariesand creating enormousexternal pressureforinnovationintheservices
that librariesareintendedto provide.

Asfor politics, Butler and Davis(1992) suggest that it could play amacrorole
intheway automationisdealt with by thelibrary workers. How thelibraryis
perceived by the parent organi zation and how thisenablesor limitsthelibrary’ s
opportunitiesingaining support or fundsarecentral issueshere.

Decreasing budgetsareseenasarestrictivefactor. Moran (1989) mentionsthe
changesinlibrary budget and budgeting for technology. Assuchitishighlighted
that other resource demanding areas might reduce the libraries’ ability in
allocating adequateresourcestolibraries’ technol ogical needs. Budgetary
reductionsandrapidly rising costsareal soincluded amongtheforcesthat are
seen by Butler and Davis (1992) as pressing back the leaders of academic
librariesinthe 1990s.

Reasons for Purchasing a New Automated Library System

Thedecisionto purchaseanew automated library system can bemadefor a
variety of reasons. Clarke (1995) suggests that people sometimes make
changessimply tobreak up boredomand monotony. If such extremeunlikely
reasonswereto base an automation decision then one couldimaginethat a
different processwould probably takeplacethanin caseswhenthereasons
behind automation areof amoreseriousnature. Henceit would beof interest
to look at the various reasons that are reported to give rise to automation
decisions.

Inacasestudy doneby Reeves(1984), hementionsthat thedecisioninthat
first timearound automation wasdueto problemswith slowness of manual
operationsleadingtolong queuesat peak times, doublework, andinadequate
accessto someinformation, which all led tolevelsof servicethat could be
improved. In another case study by Khurshid (1996), it was found that
processing of library materialsinvolved slow, labor-intensive procedures
involving duplication of effort in various departments of the library, and
thereforeautomati on wassuggested asameanstoimprovelibrary operations,
management of collectionand user services. A reason behindthedecisionto
automate is given by Morris and Dyer (1998) to be the libraries’ need to
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improveefficiency becauseof anincreased demand or reduced staffinglevels.
Storey (1992) suggeststhat the central argument for automation should bethe
advantagesprovidedtousers. Rowley (1990) highlightsacoupleof categories
of objectives, thefulfillment of which (collectively orindividually) arethe
common reason behind theinstall ation of computer based systems. These
includeimprovement of efficiency andtheability to offer abetter or greater
rangeof services.

System Related Factors

Therearemany introductory booksand guiding literaturesaddressing issues
that could be classified under thistopic (e.g., Duval & Main, 1992; LITC,
19924, 1992h, 1992c; L eeves, 1994; Tedd, 1993). Such adetailed overview
of thesewill not be possiblehere; however, someof themost common general
aspects, which are emphasized as needing particul ar attention, are system
functionality, user friendliness, technol ogical advancement, level andquality of
support availableandthevendor company’ sreliability andfinancial situation.

Results

Asmentioned earlier, two setsof interviewswereconducted. Theinformants
wereinformed of thetopic of theinterview inadvancein order toallow some
timeforreflection.

Interview Set One

Inthefirst set of interviews, theemphasi swasplaced onthepossiblefactors
that had seemed of significancetotheinformants(SP, SD, HL,and SL).

Incomparingthelist of factorspresentedintheliteraturereview, thesystem
specificfactorsweregiventhehighest priority by thethreelibrary workers(SD,
HL and SL), who spent the main section of their responsesdiscussing these.
However, theother interviewee (SP) indicated that fromtheoutset, it woul d
seemthat factorssuch aseconomy or systemfeatureswould baselibraries
decisions; however in reality the decisions are often based on irrelevant,
irrational grounds. Helikenedthesituationtobuyingacar, whereonehasreadl ly
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formed apreferencefor aparticular typeand then would go around | ooking at
other possibilitiesjust to collect supporting argumentsfor hisor her original
choice. In SP' swork with salesof many library systemshehad cometofeel
that many libraries really know (consciously or unconsciously) from the
beginning of the processwhich systemthey wouldliketo buy.

Inhisview, onecould oftenknow which systemalibrary isinterestedinjust by
looking at their system specification documents. They know thesystemthey
want and they writethe system specifi cation document in order to obtain'? that
particular system.

| can take one of these [ system specification documents] and say oh, they want
to buy that system. | can see it clearly; it's obvious, because they ask the
questions that they know we'll say yes and no in the right places, ...

...It"s pretty obvious sometimes it’ s ridiculously obvious.

SD also mentionedthefact that thiscan occur. Indeed, theother twoinformants
(HL and SL) who had previously indicated that systemsfunctionality wasthe
most important factor in selecting asystem al so agreed that it would not be
possibletotest all of the systemsin detail agai nst the system specification
document.

Regardingthis, SL said:

| think that [ testing all systemsin detail] would requirealot of workand | don’t
think a library like this really has that kind of resources.

HL’ sresponsewasthat fromthe beginning they had theintentionto havethe
potential systemsin-housetotest and compare; however, they hadrealized that
thiswould havebeen very timeconsumingandimpractical.

HL thenwent onto say that they werenot so naiveasto believeeverythingthat
vendorsclaimtheir systemscan do. Oneexperiencethat they had acquired
from previouspurchaseswasthat athough onethinksthat onehaswrittenwhat
onewantsinthesystem specification document, inactual fact thisisnot quite
so. Furthermore, vendorsonly answer to each sentence, interpretingitinthe
way they want. For example, if it waswrittenthat foreign currency should be
exchangedintothelocal currency intheaccounting section of acquisition, the
vendorswould answer positively tothisdemand, butinactual fact what they

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Human Factors in the “System Selection” Stage of Library Automation 211

mean isthat it is possible to exchange the foreign currency into the local
currency intheaccounting section of acquisition, but youhavetodoityourself.

According to all of the respondentsinthefirst set of interviews, priceand
technical platform could bethedecidingfactors, but only inafraction of the
cases.

Except for one of therespondents(SP) who named staff’ sfeelings, attitudes
andirrelevant reasonsasbeingthemost significant factor inthechoiceof ALS,
thehuman factorswerenot amongthefirst factorsnamed early onintherest
of interviews.

However at alater stageof theinterview, SD referredto*” old habits,” by which
hemeant that upgrading thecurrent systemisoften preferred to buying anew
system. Later on in the interview he also referred to the staff’s level of
competence, past experiences, and staff involvementintheprocessof selection
assignificant. Healsolisted emotional bindings, anxiety andanguishinrelation
to decision-making, and anetwork of contactsasimportant.

HL only highlighted thefirst-time-around versusfurther system purchasesand
mentioned that staff experienceswith past systemsplay arole. Thiswasalso
afactor mentioned by SL. However, when at alater stage of theinterviews
other factorswere mentionedto theinformants, they went onto discussthe
importanceof afew additional issues. Among thesewerestaff involvement,
attachment totheol der system, andinfluencesof key personnel onothers. With
regardstothelatter point, oneof theinformants (SP) explained that thefinal
choicecoulddepend onwhereinthelibrary thedecisionismade, astowhether
thedecisionismadeby thetop management or by thestaff at lower levels. He
added that of courseit often seemsto bethecasethat peopleinvolvedinthe
processknow what decisionisexpected from them by thetop management
without thingsbeing said. Such casesseemto bevery common. Later oninthe
interview hesaidthat inpubliclibraries, thedecisionsseemto beoftenateam
decision, but eventhenit would be hard to say; what could ook likeateam
decision could actually be something el se, becauseyou havedominant people
influencing thedecision. Hementioned that theopinion of theheadlibrarianis
alwaysvery important. Hehad beeninvol vedin caseswherealibrary had gone
through along process and had almost chosen a system, to then suddenly
changethedecision overnight only becausethehead librarian had changed.
Indeed all of the informants were in agreement that the head and systems
librarians’ viewscanhaveastrong effect ontheother library workers' views
andthusonthechoiceof thesystem.
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Factorssuchasavendor company’ sreputation, location, languageor system’s
innovativeness, openness, level of support offered, and other systemrel ated
factorsall wereaccepted asbeingimportant factors. However, theeffectsof
theseweresaidtodiffer from caseto case, affectingtheoutcomedifferentlyin
both directions(positively or negatively) depending onthelibrariesinvol ved.
For example, with regardsto support it wassaid by onerespondent that while
somelibrarieslook for full support and expect to do minimal administrative
work in order to run their systems, otherswith local expertise prefer to be
involvedinthesupport and devel opment of their systemstoamuchhigher level.
Another examplegivenindicated that if asystem was Swedish thiswould
positively affect thechoiceinpubliclibraries, whileit woul d probably havethe
oppositeeffectinacademiclibraries.

With regards to sex and age, none of the informants had found these as
influencingfactors, at | east not directly. Oneresponsewasthat thesefactors
couldonly beof importancetothelevel that they affect thelevel of technical
know-how and expertise.

Other factorsthat were seen as unimportant were: detailed features of the
system, politicsand timeconstraintsaccording to SP; sal espeopl e, dominant
personalities(not referringtotherolesof head librariansor systemslibrarian,
but rather personalitiesof other staff that attempt toget their ownway), politics,
interferencefromtheparent organizationandtimeconstraintsaccordingtoHL ;
andfinally price, marketing, andtimeconstraintsaccordingto SL.

Ingeneral al of thefactorsmentionedintheliteraturereview werebrought up
except for job changesandjob designs.

In responseto the timing of the choice of system made by the respondents
personally in comparison with thefinal official decision, both HL and SL
indicated that their personal feelingsabout the choiceof thesystem (whichin
both caseswasthe sameasthefinal decision) had occurred at sometimeprior
tothefinal official choice. Inthe caseof HL, this personal preference had
probably takenformacoupleof monthsprior tothefinal official choice, while
inthe caseof SL, thispersonal choice had dated back to atimeprior to the
writing of thesystem specification document.

Interview Set Two

Thefinal intervieweewasaskedtotell thestory of thesystem selection at her
library and explainasto how and why they had chosen thisparticul ar system.
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No mention of thefactorswasmadeto her. If relevant, shewasaskedtorel ate
her experienceof their system sel ection processto any past experienceor life
event asshesaw fit.

Theresponseof thisintervieweediffered fromtheother interviewsinthat she
started with her own educational background and how during ajob at a
bookseller shehad started to experiment with buildingasmall databasejust for
fun. That playing around had led her to become efficient in the use of that
DBM S, whichconsegquently hadledtoimprovementsinthatinitially very smple
and small register sothat it had eventually becomeareasonably advanced and
useful systemthat had continued to grow and be used even after her departure
fromthat job. Thisexperiencehad eventually led her to her current positionas
thesystemslibrarianat asmall publiclibrary, althoughshehadinitially been
employed onatemporary basisasthe personinchargeof general information
technology, but notincluding themanagement of their automated|ibrary system
of thetime.

Inthislonginterview about thevery uncomplicated uninvol ved selection of a
new automated library systemat asmall library, many interwoven chainsof
events were described that showed how a simple playing around with a
databaseprogram hadled theinformant to eventually land asystemslibrarian
jobandbegiventhejointresponsibility of findinganew systemfor thelibrary.
Thestory thenwent onto explainhow external regional politicsand reorgani-
zationshadledtothepossibility andinitial decisionsto changethesystemand
how amongother factors, thelibrary’ swishto mark thisnew identity had played
aroleinchanging systems.

Thiswasfollowed by how thegeneral publiclibrary culturehadledthemtoonly
consider thetwo Swedishlibrary systemsonthemarket; how thetwoinvolved
personshad cometo choose one of these systemsabovetheother (probably
mainly dueto thereputation and acceptedimage of that system), only for the
head librariantothen go ahead and buy the other option, thesystemwhichwas
not thechoiceof thestaff. Thereasonfor thiswasthepricedifferencebetween
thetwo.

Theninaretrospectivereflection, theinformant cametotell thestory of thetime
whensheasastudent at thelibrary school had spent the practi ce section of her
educationat alibrary. Animportantissueinthisstory wasthat the personwho
had been her supervisor at that library had |ater becomeasal espersonfor the
system, whichwaslater bought at her currentlibrary.

Shehad comein contact with that sal espersonagainlater onwhileworkingin
her current position due to the personal contacts that her boss, the head
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librarian, had withthat salesman. Infact, thispersonal contact hadled her boss
to recommend her for project work at the salesman’s company while the
informant had been onleave. That short project work had beento test anew
systemthat the salesman’ scompany wasdevel oping at thetime. That proj ect
work thereforehad given her therareopportunity of seeing andtestinganew
system that wasbeing devel oped at that vendor company for futurerel ease.
That experience, however, had notimpressed her concerning thenew system
andif anythingthishad anegativeeffect onher view of thesystem. Therefore,
whenlater onshehad beeninvolvedin searching for asuitablesystem, shehad
been awarethat both companieshad plansto rel ease new products, but she
also knew that the systemthat she had tested was not very impressive.

Althoughthereasonfor the system choicehad beenthepricedifference, the
informant could not excludethefriendship betweenthehead librarianandthe
salespersonasavery influential factor.

Later onintheinterview theinformant mentioned that thehead librarian had
really decided about their choiceof thesystemright fromthebeginning andthat
therest of staff wereawareof thiswithout wordsbeing spoken. Throughthe
processthey had been awarethat it would not be possibl e or easy to change
theheadlibrarian’ sview unlessavery major convincingfactor could befound.
Itwasal so explainedthat thestaff had felt resentment towardsthechoice, not
only because the staff preferred the system that was not chosen, but also
because someof thestaff had preferredtheir ol der systemtothenew choice.
Theseresentmentshad|edtolower inertiaand aslow systemimplementation.
It wasmentioned that thereisalwaysakind of slownessexpected asapart of
thechange, andthereforethestaff had moved forwardwiththeir work andthe
useof thenew systeminduecourse. It wassaid that the staff still prefer the
systemthat wasnot chosen. It wasal so mentioned during theinterview that the
head librarian had long sincemoved to other managerial positionsinlarger
libraries.

Discussion

Although, duetothescope of thischapter, no epistemol ogical considerations
and discussions are included, it should be noted that this study has had a
qualitative nature, where the aim of the work completed has not been to
produceresultsthat could begeneralized; theaim hasrather beentoforman
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insight that would aid abetter design of datacollectioninstrumentsof awider
study. Assuch, anumber of considerationswerebrought tomind asaresult of
thisstudy.

Theinterviewsgaverisetothethought that library workers' perception of what
happensat the system sel ection candiffer fromwhat actually happens.

For exampl e, system specificationsand functional requirementsweremen-
tioned by a couple of informants to be the main basis for their decision.
However, further discussionsand deeper investigationsindicated that detail ed
full examinationsof thepotential systemsagai nst these specificationswerenot
seenaspossible. Thisgaveriseto considerationsasto how to best designthe
datacollectioninstrumentsto better capture the actuality of the situation.
Another matter that becameevident wasthat althoughtheinformantssaw some
factorsasinfluential, they wereprevented fromfurther clarifications, perhaps
duetothelevel of complexity involved. Anexampleof thiswastheeffectsof
organizational cultureand structure on the choicesmade. Inthefirst set of
interviews, oncethiswasput tothem, theinformantsall agreed that organiza-
tional culture and structure could be important factors, but it could not be
specifiedasto how. Intheinterview inthesecond set, inthestory told, it was
indicatedthat thepubliclibrary culture had affected the choice of potential
systems(only the Swedish ones) that werelooked at. Onecould al so sensethat
the choice made by the two persons assigned to this task could have been
affected by theimageof oneof thesystemsconsidered. Onecouldalsoeasily
observe atop steered decision making style in the organization. Another
examplewasthat, inthestory told, the price of thenew systemwasgivenas
the deciding factor in choosing the library’s current system. However in
analyzingthestory, other factorsseemto beof importanceal so. Thisgaverise
totheconsiderationsthat thedatacoll ectioninstrumentsshould bedesignedin
away that would allow examining and puzzling out possibleeffectsof such
complex issueswithout placing unduly demandsontheinformants. Similar
considerations would apply in deciphering the role and the extent of the
influenceof key people, previously formed personal preferences, social and
professional networksand other social interactionsandinfluences, whichall
need careful treatment.

Furthermore, whenaskedtolist thefactorsthat they had seenasinfluential in
thesel ection process, several informantsnamedissuesthat areof importance,
but not directly influential inthedecision process. Therefore, if such questions
areto berepeatedintheplanned wider research, further clarificationswould
havetobeprovided; alternatively suchinformationwill haveto beelicited
differently.
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Asforthecomplexity of theinteractionsthat can exist betweenvariousfactors
involved, athoughthefirst method used provided anextensivelist of these, the
first set of interviewsdidnot portray afull pictureof thesocial settingsor socia
interactionssurrounding the sel ection process; thereforethe second method
seemedtoprovidearicher level of informationindicating that thiswouldbea
moreappropriatemethodif astudy of suchinteractionsisof interest.

Asthebrief literaturereview above shows, many factors* havebeenindicated
aspossiblevariablesandinfluential factorsinthesel ection of anautomated
library system. Onecouldeasily find exampl esof many of theseintheinterviews
(e.g., optingfor theleast effort asmentioned by Morrisand Dyer, or resisting
the change when it is not initiated by staff as mentioned by Finer, or the
importanceof staff involvement asmentioned by Fine). However, therewere
issuesthat werebrought upintheinterviewsthat aremoredifficulttofindinthe
literature, for exampl ethecasewherethestaff had actually beenincludedinthe
processand had been assigned thetask of choosing asystem, only for their
findingsand recommendationto beignored. Another exampleisthepossibility
that the sel ection of asystemismadeat an early stage of the processand that
theprocesscouldonly beajustifying exercise. Theimportanceof theviewsof
thehead librariansand systemslibrarianswereal soemphasized by all of the
respondents, indicating that it happensthat theviewsof head librariansare
knownthroughout the processby thestaff, affecting their viewsand actions,
without it being discussed. Furthermore, oneof theinformantsnamed marking
thenew identity of thelibrary asareasonfor buying anew system, areasonthat
isnot arecommended basi sfor such ventures. Thesegiveriseto acoupleof
considerations; firstly that reportsof theworst case scenariosandirrational
systemselectionsaredifficult tofindintheliterature; henceaquestion arises
regardingtheextent of such happeningsincomparisonwiththe*normal” cases.
A second questionthat theliteraturereview and thefindingsof thisstudy bring
tomindiswithregardtothenumber and nature of factorsthat arefeasibleto
beincludedinawider study.

A previousreflectionthat wasfurther heightened asaresult of the preparation
forthisbrief literaturereview wastheenormity of theguidelinesthat arewritten
withregardstolibrary automation. Thisgaverisetoacoupleof questions; firstly
towhat level isthisliteratureknown and used by thelibrary workersintheir
pursuits to purchase a new automated library system, and secondly the
reliability of theseguidelines. Not only wouldit beinterestingto study library
workers' information behavior at the time of automation, it would also be
interestingtotest theavail ableguidelinesinorder to examinetheextent towhich
research can support their value.
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Finally, whenreviewingtheliteraturethat explainsthe processof automation,
amoresimplified view of thedecision stageisoftenfound. For example, as
shownintheaboveliteraturereview, it hasbeen said that after identifyingthe
system requirementsit should be possible to identify a system that would
best meet the requirements, or careful evaluation of all available systems
should bemadebeforeasystemischosen. However, theseinterviewsindicate
amore complex situation where it does not seem possibleto follow such
guidelinesinastraightforward manner, hencehei ghteningthebelief that further
researchinthisareawouldbebeneficial.

Theresultsof theseinterviews, ashoped, andinaccordancewiththeaimof this
work, haveledto several thought-provokingindicationsthat requirefurther
considerationindesigning thedatagatheringinstrumentsof thewider research.

Itishopedthat thispresentationwill beof helptoother fellow research students
intheir preparatory work. Not only hasthewriter found theresultsof thisstudy
of muchvalueinher ownwork, butitishopedthat alook at theconsiderations
highlighted heremight invokeval uabl ethoughtsin otherswho planto proceed
towardssimilar ventures.

Endnotes

1 Forsomehistorical accountsseeDuval andMain (1992) or Tedd (1993).

2 Thetermstechnology, automation, and automated library systemsare
widely used, sometimeswith divergent meaningsattached. Althougha
discussionof thesetermswill not beenteredintointhischapter, thereader
should noticethat themainfocusof thischapter isplaced ontheselection
of automated library systems, which are a more identifiable entity.
Although, confusion canevenariseindefiningthese. However, for the
purposesof thischapter it might sufficetorefer toDuval andMain (1992,
p. 1) whodefineautomated library systemsasfollows: “A library canbe
regarded as being made up of functions such as acquisitions, serials
control, cataloging, circulation, andtheonlinepublic (or patron) access
catalog (OPAC). When a computer system is used to operate these
functions, theterm Automated Library System (ALS) isused.”

I ssuescausing confusion and further clarificationsand relevant discus-
sionswill betakenup moreextensively inthedoctoral thesis; however for
now the reader should note that all of the referralsto technology and

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



218 Olson

automationinthischapter will bewithregardstoinformationtechnology
and automated systemsusedwithinlibraries.

3 Please see note 2.

4 Detailed descriptionor evenalisting of thefunctionsthat an Automated
Library System couldincludeisbeyondtheboundsof thisdocument and
thereader isreferredto other literature, e.g., Leeves, J. (Ed.). (1994).
Library systems in Europe a directory & guide. London: TFPL
Publishing.

®  Pleaseseestructurationtheory by Giddens(1984).

6 Thereisavast rangeof research ondiffusion of information systemsin
organi zations, somuch sothat classification systemshavebeendevised to
categorizethestudiesinthisfield (e.g., Brabston, 1993; Kwon & Zmud,
1987; Swanson, 1994 in Prescott & Conger, 1995).

" For some examples of these see Rogers (1995, pp. 88-95).
8 Includingtheorganizationsof libraries.

®  Theamount of theliteratureonthesetopicsisextensive, henceeliminating
the possibility of providing an overview of thesein the scope of this
chapter. Thereader isthereforereferred to someexamplesof these, e.g.,
Atkinson, 1984; Baker, 1989; Bichteler, 1986, 1987; Branin, 1996;
Bridges, 1991; Brook, 1978; Burkhardt & Brass, 1990; Clarke &
Morris, 1998; Drucker, 1995; Edwards& Walton, 2000; Elliott, 1990;
Farley, Broady-Preston et al., 1998; Goulding, 1996; Johnson, 1988,
1991; Kinnersley, 1996; Klobas, 1990; Penfold, 1999; Shapiro &
Kirkman, 1999; Shaughnessy, 1996; Steffen, 1987; Taylor, 1999;
Underwood, 1990.

1 E.g., Clayton & Batt, 1992; Cohn, Kelsey et al., 1998; Connor, 1992;
Corbin, 1985; Déckel, 1992; Duval & Main, 1992; Epple, Gardner etal .,
1992; James, 1987; LITC, 19923, 1992b, 1992c; L eeves, 1994; L ovecy,
1984; Morris& Dyer, 1998; Muirhead, 1997; Tedd, 1993.

1 E.g.,Clarke& Morris, 1998; Gratton, 1983; Farley, Broady-Preston et
al., 1998; Khurshid, 1996; Kinnersley, 1996; Matthews, 1995; Pachent,
1996; Reeves, 1984; Shaw, 1986.

12 Based on Swedish law, public funds must be spent according to some
certainrulesincaseswherethe priceof thesystemrisesaboveacertain
level. In such cases, if asystem specification document is answered
similarly by several vendors, the cheapest of these systems should be
chosen.
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13 E.g.,firsttimearound versussubsequent changeovers, level/extent of
automation, library type, size, number of users, reason for automation,
organizational structure and culture, managerial style, number of IT
expertsintheorganization, level of staff involvedininitiatingtheprocess
and decision-making, mission and strategy for thedecision, library’s
network of contacts, communication.
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Chapter Xl |

Stressing Office
Technology’s

Non-Technical Sde:

Applying Concepts from

Adaptive Structuration
Theory

Huub J. M. Ruél
Utrecht University, The Netherlands

Abstract

Office technology projectsare not a“ quick and easy fix” . They often fail
to meet their objectives. Thisisprobably dueto alack of attention for the
non-technical element in office technology projects. To develop this non-
technical side, in this chapter we introduce the concepts of spirit and
appropriation, adopted from Adaptive Structuration Theory (AST). Spirit
concerns the intention of a certain technology. Advanced information
technol ogy use must be consider ed asa matter of appropriation. Intheory,
office technology carries a certain spirit, which should guide users, but
thisspirit can only be materialized when userswork with, or appropriate,
thetechnology. A precondition isthat users haveto have a clear image of
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thisspirit. Inthischapter, wereport about the results of a study that show
that if users of office technology find the spirit of the technology clear,
they incorporate the technology better in their day-to-day tasks. Based
upon these results we come up with a number of recommendations for
office technol ogy implementation and use.

| ntroduction

Projectsaimingatimplementingnew I T systemsinofficeenvironments(inshort:
officetechnol ogy projects) areavery common phenomenoninorganizations,
but often fail or are abandoned (Doherty & King, 1998; Ewusi-Mensah &
Przasnyski, 1994). For example, Ewusi-Mensah and Przasnyski' (1994)
collecteddataon|T projectsfromIT senior executivesand system managers
inFortune500 companies. Their resultsshowed that approximately one-third
of therespondentsindicatedthat fiveor morel T projectshad been abandoned
intheir organizationswithin the period 1982-1986. Thisissupported by a
classic Dutch study on automation projects carried out by Riesewijk and
Warmerdam (1988). This showed that almost half of the projects (48.5%)
ended* problematically” or unsuccessfully?.

Thefiguresaspresented heresuggest that I T projectsingenera arenot aquick
and easy fix. Althoughthesefigurescomefrom somewhat old studies, thereis
no reason to believethat the situation hasimproved. One might argue that
project management toolshaveimproved andthereforel T projectsingeneral
aredoing better nowadays. Theother sideof thecoinisthat IT hasbecome
morecomplex thanitwasfiveor 10yearsago, andthat thereforeitislikely that
thereisnoimprovement over fiveor 10yearsago. I T projectsareshowntobe,
inalot of cases, hard to manage. Thispromptsusto consider thereasonsfor
theproblemsexperiencedin|T projects.

Onereasonfor officetechnology project failureor abandonmentisthatinsuch
aproject different partieshaveto collaborate. Thismulti-party element of office
technol ogy projectscomplicatestheproject process, whichiswidely recog-
nizedinpracticeaswell asintheliterature(seefor exampleHirschheim, 1985;
Lyytinen& Hirschheim, 1987). However, webelievethisisonly onepart of the
problem. Theunderlying problemisbroader.

Ewusi-Mensah and Przasnyski (1994) identified thefollowing project manage-
ment i ssuesthat contributeto project abandonment or failure: staffing, mana-
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gerial and communi cational aspectsof project management, andinteraction
between participantsandtheir perception of work-relatedissues. Inanearlier
study, Ewusi-Mensahand Pzrasnyski (1991) found that organi zational factors
areanimportant causeof | T project abandonment (e.g., corporate manage-
ment fail stodeal withbehavioral, political or organizational issues, or endusers
contributeto project abandonment). Vadapalli and M one (2000) statethat
humanand management issuesplay acritical roleintheability of anorganization
to lead atechnology project to success. Hornsby et al. (1992) providethe
followingreasonsfor I T underperformance:

* lackof guidingorganizational andbusinessstrategies,
* lack of end-user participation and end-user “ ownership” of systems,
» lack of attentiontoeducation, training and awareness,

» lack of organizational resources and support (in terms of the “soft”
infrastructure);

» lackof attentionto organizational issuessuch asorganization design,
organizational culture, and management style; and

* lackof attentionto psychol ogical issuessuch asthedesign of jobs, the
allocation of systemstasks, and the usability of thesystem.

Observingthis, it seemsclear that several authorsprovidereasonsfor project
failure or abandonment that have to do with the fact that, in I'T projects,
management, usersand I T professionalshaveto collaborate, and especially
becausethey havedifferent stakesintheprocess. Butitisalsoclear that IT
projectsdo not give adequate attention to organi zational and humanfactors,
which we consider to be a broader area than only the interaction between
different parties. Organizational and human factors have to do with the
organi zation of work and the probabl e changesthat will occur asaresult of the
implementationof new I T, inour caseparticul arly officetechnol ogy.

Cleggetal. (1997) foundthat:

Regarding the impact of new infor mation technol ogy on the way in which work
is organized and upon individual job design, the majority view (of the
interviewees) wasthat thisishugely important but largely ignored in practice.
Again thiswas seen as a topic that is significantly under-estimated. Where it
is addressed this is because the job design implications of technical change
are discovered, usually relatively late in the development process. These
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findings demonstrate that | T projects remain technology-led. IT isnot seenin
anintegrated way asraising sets of related business and organizational issues

(p.859).

Overall, these observationsestablish abelief that thelack of attentiontothe
non-technical sideisamajor causeof I T project failureor abandonment.

Our Starting Point

Officetechnology projectsarenot aquick and easy fix. They oftenfail to meet
their objectivesand, aswehavenoted, thisisprobably dueto alack of attention
for thenon-technical elementinofficetechnol ogy projects. Thequestionthat
emergesis: how canwecontributetoimprovingthis?Intheliteratureseveral
theories and approaches are availablethat claim to provide clear answers.
However, new insights are frequently required in order to improve our
understanding of the non-technical side of officetechnology projects. To
develop this non-technical side, we introduce the concepts of spirit and
appropriation. These concepts are adopted from Adaptive Structuration
Theory (AST) asdevel oped by DeSanctisand Poole(1994). AST startsfrom
theassumptionthat the effectsof advancedinformationtechnology arenota
function of thetechnol ogy itself, but of theway it isused. DeSanctisand Poole
(1994) statethat advanced informationtechnology canbedividedintoaspirit
and structural features. Spirit concernstheintention of acertaintechnology.
Thestructural featuresconcernthetechnical partsof anadvancedinformation
technology. Further, DeSanctisand Pool e state that advanced information
technology use must be considered as a matter of appropriation, in other
words that technology isnot an artifact from outside that determines user
behavior, but that technology isrealized by the actual behavior of users. In
theory, officetechnology carriesacertain spirit, whichshould guideusers, but
thisspirit canonly bematerialized when userswork with, or appropriate, the
technology. A preconditionisthat usershavetohaveacl earimageof thisspirit.
Through beinginvolvedinthedevel opment andimplementation process, itis
possiblefor userstoinfluencethisspiritandto becomeawareof it.

Theconceptsof spiritand appropriationareespecially adoptedinthisthesisto
study officetechnol ogy projects, astheconceptsof spiritand appropriationin
our view can provideabasi sto understand thenon-technical aspectsof office
technology. Theconceptspresented herewill beelaborated uponinthesecond
section.
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Our Central Question

Theconceptsintroduced, spirit of officetechnol ogy and appropriation, arethe
essence of thischapter. These are considered asrelevant in getting abetter
understanding of thenon-technical sideof officetechnology, andimproving
officetechnol ogy devel opment, implementation and use. Hence, our central
research question becomes: How can officetechnol ogy projectsbeimproved
by theuseof theconceptsof thespirit of officetechnol ogy and officetechnology
appropriation?

Followingthisfirst, introductory sectionthefoll owing sectionwill developthe
theoretical framework that will guideour study, resultinginaresearchmodel.
Thethirdsectionwill elaborateontheresearch method used, whichisbasically
of aquantitativenature. Thefourth sectionreportsabout theresults. Weapply
thetheoretical framework with the help of our research method in order to
answer thecentral research question. Conclusionsand recommendationswill
bepresentedinthefifth sectionandleadtotheoretical and practical recommen-
dations.

Adaptive Structuration Theory’s
Concepts:. Spirit of Technology and
Appropriation

At the start of the 1990s, Orlikowski (1991) and Orlikowski and Robey
(1991) reconceptualized therel ationshi p between informationtechnol ogy and
organizationsbased upon Giddens' structurationtheory (1984). Orlikowksi’s
approach pronounced that informati ontechnol ogy in organi zationsshoul d not
beconsidered asastabl eexternal agent that impactson organizational forms,
nor asasubject of interpretationonly. Informationtechnol ogy itself isanagent
of changedependingon how itisused. Theroleof informationtechnology is
framedintermsof amutual interaction between human agentsandinformation
technology. Informationtechnology, in Orlikowski and Robey’ sview, pro-
videscertain structuresthat are brought into action by human agents. These
structurescan bealtered by human agentsduring use.

Orlikowski’ sreconceptualization of therel ationship betweeninformation
technol ogy and organi zationsischaracteristic of animportant lineof thinking
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duringthe1990s. It attemptsto givenew input to thediscussion onthistopic,
by withdrawingfromthetraditional deterministicandvoluntaristic positionsof
thesocial sciencesthat had influenced thediscussionto date (Orlikowski &
Baroudi, 1991). Othersthat foll ow thisapproachinclude Pooleand DeSanctis
(1989, 1990), Walsham (1993) and DeSanctis and Poole (1994). The
similarity betweentheseauthors' model sisthat thefocusisoninformation
technol ogy use. Effectsof i nformation technol ogy cannot be predicted beyond
how itisusedinacertaincontext. Inother words, effectsemergeas| T isused.
It is especially the approach of DeSanctis and Poole (1994), adaptive
structurationtheory, whichwill bethemainbasisfor our study presentedinthis
chapter.

Adaptive Structuration Theory (AST)

Intheformer section we argued that the main reason for office technology
project failureisthelack of attention paidtothenon-technical sideof office
technol ogy devel opment, implementationand use. Thissuggested theneedfor
astudy on officetechnology that was centered onitsnon-technical aspects.
Adaptivestructurationtheory (or AST) seemsof usein carryingout sucha
study, asit startsfromthebasi c assumption that theeffectsof technology are
not afunction of thetechnology itself, but of theway itisused. Furthermore,
adaptivestructurationtheory providespromising concepts, which emphasize
the non-technical side of office technology in organizations (Ruél, 2001,
forthcoming). Hence, AST will beconsideredinmoredetail inthissection.

With AST, DeSanctisand Pooletry to devel op atheory that holdsthemiddle
ground; inspired by the work of Anthony Giddens, they want to position
themsal vesbetweentechnol ogical determinism (or objectivism) andvoluntarism
(or subjectivism). In addition to Giddens, DeSanctisand Poole (1990) cite
Heldegger and Ong assourcesof inspiration, sincethey arerepresentativesof
animportant school of thought that regardstechnol ogiesasinherently social in
nature. Social processes create the right conditions for the evolution of
technology. Society isconsidered asamatrix inwhichtechnologiesandtheir
applicationsareembedded. Technol ogiessustain and changesociety, whichis
seenasmutual determinism. Inthiscontext, DeSanctisand Poolerefer toHeim,
who notes, “ modern soci ety and technol ogiesare so boundtogether that itis
impossibleto sort out which causeswhich” (Poole& DeSanctis, 1990, p. 181).
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Spirit of Technology

AST isbased upontwomainideas: firstly, that advancedinformation technol o-
giesaresocial innature. Thisisexpressed by theconcept of spirit. Secondly,
that advanced informationtechnologiesarebeingrealized by itsuse. Thisis
expressed by the concept of appropriation.

DeSanctisand Poole(1994) definespirit asfollows:

“ Spiritisthegeneral intent with regard to valuesand goalsunderlying a given
set of structural features. The concept of spirit concernsthe* official line’ which
thetechnol ogy presentsto peopleregarding how to act when using the system,
how to interpret its features, and how to fill in gapsin procedure which are
not explicitly specified. The spirit of atechnology provideswhat Giddenscalls
‘legitimation’ to the technology by supplying a normative frame with regard
to behaviorsthat are appropriate in the context of the technology” (Desanctis

& Poole, 1994, p. 126).

Thespiritcana sogivesignificationtousers, asit hel psthemtounderstand and
interpret themeaningof thel T. Finally, thespirit can beameansof domination,
becauseit presentsthetypeof influential movestobeusedwiththel T. Some
usersmay beprivileged by thisand othersconstrained. Therefore, intermsof
structuration theory, the concept of spirit concernsthetotal set of possible
structurespromoted that may becalled upon by meansof thestructural features
(later oninthissectionwewill discusshow todefinethestructural features). The
concept of spiritsuitsvery well what Orlikowski (1991) callsthe“interpretive
flexibility” of informationtechnol ogy. Theimplication of thisassumptionisthat
therealization of any object may differ between situations, and that the obj ect
itself can change aspeopl echangetheir modeof usingit.

If we project thisonto the type of IT included in our study, that is, office
technology, thiscanbeclarifiedwiththefollowing example. A specificoffice
technology may containthespirit: open organizational communication. If we
analyzethisspirit, usingthethreetypesof structures(based upon Giddens,
1984), itisthen possibleto say that thespirit providesuserswith structuresof
significationthat appeal tointerpretive schemesabout organi zational commu-
nication, and allow themeaningto arisethat thetechnol ogy aimsto support
open organizational communication. Thespirit also providesstructuresof
dominationthat facilitate usersto send el ectronic messagesto peoplehigherin
theorganization’ shierarchy (which might not havebeenallowedbeforethenew
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office technology was implemented). Finally, the spirit of the new office
technology providesstructuresof |egitimationwiththenormthat peoplewho
useindecent wordsintheir el ectronic messagesare excluded fromthe use of
thenew officetechnol ogy.

Someinformationtechnol ogiespresent aclear consistent spirit, whereasothers
donot. If usersapply informationtechnol ogy in contradictory ways, thismight
suggest that thetechnol ogy doesnot present acoherent clear spirit. A clear
coherent spirit would beexpectedto direct appropriationinmoreor lesspre-
defined ways, but an unclear, incoherent spirit would havealessdirective
impact onuser behavior (DeSanctis& Poole, 1994). Thisiswheretheconcept
of spirit can hel pinunderstanding why officetechnol ogy implementationcan
endinunanticipated consequences, and evenincompletefailure; thelessclear
thespirit, thelessusersarelikely to usetheofficetechnol ogy inaccordancewith
itsspirit (Ruél, 2001). Thismay resultinunanticipated outcomes.

Inconclusion, wedefinetheconcept of thespirit of informationtechnol ogy as
thegeneral intent with regard to valuesand goal sunderlying agiven set of
technical features. Thisdiffersalittlefromthedefinition of DeSanctisand Poole
(1994), becausein our view their distinction between the non-technical part
andthetechnical part of technology isnot sufficiently clear. A technology’ s
spiritistheofficial lineregarding how to act whenusing atechnology. A spirit
providessignification, legitimation, and can beameansof domination. Office
technology (and thusitsspirit) can only berealized in actual use, whichis
referredtoasappropriation. If,inacertain context, usersdo not appropriate
anofficetechnology inaccordancewithitsspirit, thismay |ead to unanticipated
outcomes. Inthisway, it can betheoretically understood why similar office
technol ogies, eveninsimilar contexts, canleadtodifferent outcomes. Related
waysof referringtoatechnology’ sspiritinthisthesiswill bethroughtheuseof
termssuch asunderlying philosophy or intention of aninformationtechnol-

ogy.

Appropriation of Office Technology

AST considersinformationtechnol ogy useasamétter of appropriation. For the
rootsof theconcept of appropriation, Pooleand DeSanctis(1989) go back to
Hegel and Marx®. These 19" century philosopherswere interested in how
humanity progressively |earned to control and shapethenatural worldand how
this, inturn, influenced and changed human society. Thenature of subject-
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object rel ationshipswasof utmost rel evanceinunderstanding thisprogression.
Marx stressed the productiveand self-constructing natureof humanity. Inhis
view the concept of appropriation wasthe key that unlocked the nature of
subj ect-object relationships. By appropriating an object, Marx meant that it
was used constructively, incorporated into one’ s life, for better or worse
(Ollman, 1971). Menand womenin naturemaketheir worldsthrough appro-
priating objects, and advances in modes of appropriation are the basisfor
advancesof human society ingeneral.

Placing advanced (information) technology inMarx’ sperspective, every effect
of acertaintechnology isdependent ontheappropriation of thetechnology.
Appropriation of an object impliesthat auser realizesthat object (Ollman,
1971). What an objectisdependson how itisused, onhow it entersinto human
activity. Theimplication of thisview isthat therealization of any object may
differ withsituation, andthat theobject itself can changeaspeoplechangetheir
modeof usingit.

Pooleand DeSanctis(1989) notethat Marx’ sconception of appropriationas
aconstructive use that shapes both user and object needsto be elaborated
further tobeuseful inthestudy of GDSSand other new technologies. Things
are no longer as straightforward as Marx suggested; he used the contrast
betweentools, whicharecontrolled by the craftsperson, and machines, which
control and appropriatetheworker, to explain hisworldview. Onecould also
comment that M arx seemed to consider peopleasproductsof their historical
period, and tended to stereoty pe appropriation modesby class. Marx distin-
guished only two classes: workersand capitalists. By doing so, heignored
differencesinappropriation between individual s, groups, or organizations.
Despitethisweakness, Marx’ sbasic conception of appropriationisauseful
starting point for ananalysisof human useof informationtechnology.

Intherelatively short history of AST, itsdevel opershavegonethrough some
changesintheway they conceptualizeappropriation. Initially, AST distin-
guished three dimensions of appropriation: faithful ness of appropriation,
attitudes towards appropriation, and the level of consensus on the
appropriation. However, after rethinking thetheory of adaptivestructuration,
DeSanctisand Pool e (1994) distinguish four dimensionsof appropriation:
appropriation moves, faithfulness of appropriation, attitudes towards
appropriation, andinstrumental uses. So, they added appropriation moves
and instrumental uses, and removed consensus on appropriation. We
believe that a combination of DeSanctis and Poole (1994) and Poole and
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DeSanctis (1990) provides the most useful concept of appropriation. We
thereforeincludeall thedimensionsinour concept of appropriation.

AST can be considered asageneral framework from which more specific
hypothesescanbedrawn. Itisespecially theconceptsof spirit and appropria-
tionthat webelievearepromising (AST isarelatively youngtheory) and these
havenot been used beforein studieson officetechnol ogy projects. Neverthe-
less, good examplesof applying AST instudying el ectronic group systemuse
doexist andinclude Pooleand DeSanctis(1992), Wheeler et al. (1993), Chin
et al. (1997), Kahai et al. (1997), and Majchrzak et al. (2000). However,
applying AST toofficetechnology givesour study aninteresting challenge

Developing a Research Model

Earlier inthissection, westated that someinformation technol ogiesmight
present aclear consistent spirit, whereasotherswill not. A clear coherent spirit
isexpectedtodirect appropriationinmoreor lesspre-defined ways, whereas
anunclear incoherent spirit can beexpectedto havealessdirectiveimpact on
user behavior. Thisiswherewethink that theconceptsof spirit and appropria-
tion canbeusedtoimproveofficetechnol ogy devel opment, implementation
and use. We think the best point to start from in order to improve office
technology projectsistheclarity of thespirittousersandtheir level of office
technol ogy appropriation. To determinewhether theclarity of thespiritisa
useful point of departureinguiding officetechnol ogy projectsweformulate two
main hypotheses.

The first hypothesis to be tested is based upon DeSanctis and Poole’'s
expectationthat aclear spirit will direct userstowardsappropriationinamore
pre-defined way. Wetranslatethisintothefollowing hypothesis:

1. Theclarity of the spirit of office technology is positively related with
the level of office technology appropriation.

Thus, if usersof an officetechnol ogy experiencethespirittobeclear, it canbe
expectedthat they will appropriatetheofficetechnol ogy toalarger degreethan
if theusersdo not clearly experiencethespirit.

Thishypothesisformsthefirst part of our researchmodel (thecompletemodel
ispresentedinFigurel). Inthisfigure, thebox containingtheclarity of thespirit
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issurrounded by adotted linerepresenting thetechnical featuresof an office
technology. Earlier inthissectionweexplainedthat thetechnical featuresare
the technical means through which users are expected to realize an office
technology’ sspirit.

Our second hypothesis is concerned with the role of office technology
appropriation. It isassumed that office technology isnot implemented in
organi zationswithout reason. Wesupposg, if officetechnol ogy isappropriated
inaccordancewithitsspirit, that theexpected effectswill arise. Ingeneral, the
mainreasonfor theimplementation of officetechnol ogy istoincreasebusiness
performance (productivity, efficiency, quality of services). Therelationship
between new officetechnol ogy implementati on and busi nessperformancehas
beenwidely discussedintheliterature, andstill hasnot ledto aclear answer
(seefor example: Hitt & Brynjolfsson, 1996; Pinsonnealt & Rivard, 1998). We
summarizetheaspectsmentioned astheeffectivenessof thework processes.
Theproblemwith most of the studiesthat have been carried out onthetopic
of theinfluenceof I T oneffectivenessassume, implicitly or explicitly, thatitis
thel T itself that causesthe expected effects. Thisiswhy these studiesdid not
lead to clear and consistent answers. Weassumeitistheactual useof office
technology, referredto asappropriation, which causesspecific effects. There-
fore, itisour expectationthat ahighlevel of officetechnology appropriation
contributesto the effectiveness of work processes, as effectivenessin our
opinionis: theextent towhichwork processesdevelopinagoal direction. In
practice it is therefore the expectation that working with the new office
technology will leadtoanincreaseinwork processeffectiveness. Weformu-
latedthisinthefollowingway:

2. Thelevel of officetechnology appropriationispositivelyrelated with
the level of effectiveness of the work processes.

Sofar, inour elaboration, wehaveadopted from AST thetwo central concepts:
thespirit of officetechnol ogy and appropriation. Theseconceptsareour main
sourcesindevel oping aresearchmodel that suitsour study on officetechnol -
ogy. However, officetechnol ogy devel opment, implementation and usetake
placein acontext, and so, in devel oping aresearch model, attentionto this
contextisnecessary.

With an eye on aiming to support the context of office technology use, we
include the two sources of structure as proposed by AST: the internal
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organi zational environment and thecharacteristicsof theuser tasks. Thesetwo

might influencetherelationship between officetechnol ogy appropriationand
work processeffectiveness.

Changes in the Internal Organizational Environment

I mplementationsof officetechnol ogiescan accompany changesintheinternal
organizational environment, but thelevel of thischangecandiffer extensivelyin
eachsituation. Inthefirst section, wereferredtoHornsby et al. (1992), who
discernsix “problem-causing” issuesregarding officetechnol ogy projects.
Two of thesearerelated to thetopic of organizational change. Itisour basic
belief that achangeinanorganization’sIT systemimpliesachangeinthe
organi zation of work also. Withthispoint of view, alack of attentiontothe
internal organizationwhenintroducing I T projectswill at | east be problematic.

Users' Work Autonomy

Officetechnol ogy implementationscan matchdifferently tovarying degreesthe
situationsinhand. Animportant point totakeinto accountisthelevel of work
autonomy that usersexperience. Itisour expectationthat userswith different
level sof work autonomy will accept anewly implemented officetechnol ogy
differently. Userswithlittlework autonomy might feel that they havenoreal
alternativethantowork with agiven officetechnol ogy, whileuserswithmuch
morework autonomy might feel that they can choosefromabroader range of
activitiesthan only working with agiven officetechnology. In other words,
differencesinthelevel of work autonomy suggest differencesin officetechnol-
ogy use

Taking into account these two contextual factors leads to the following
variationsonthesecond hypothesis:

The relationship between the level of appropriation and work process
effectiveness is more positive among:

2a. users who have experienced a high level of change in the
internal organizational environment that accompanied new
office technology implementation;
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Figure 1. The Complete Research Model.

- Changesin the internal
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technology
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- Instrumental use
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2b. userswho experience a high level of work autonomy after new
office technology implementation.

Thewholeresearchmodel isassembledinFigurel1.

Having explainedthetheoretical framework, inthefollowing sectionwewill
continueby discussing theresearch method used.

Research M ethod

Theresearchmodel presentedintheformer sectionandthehypothesesdrawn
fromitareintendedtobetested by using resultsfromthequestionnaires. Chin
etal. (1997) proposed devel oping scalesfor thecentral constructsof AST in
order to measure them more easily. Wefollow thisapproachin our study.
Constraintswithavail abletime, labor and budget wereafactor inthisdecision.
In addition, we believe that using scales for measuring AST conceptsis
innovativeinthe sensethat for the concept of clarity of spirit, asfar aswe
know, never beforehasascal ebeendevel oped and used. Itisalsothefirsttime
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that thecompl ete concept of appropriation hasbeen measured withthehel p of
scales, and that AST hasbeen applied for studying other technol ogiesthan
group decisionsupport systems. Wewill now el aborateonthescaledevel op-
ment for each concept.

Clarity of the Spirit

For measuring theclarity of spirit, thefive aspectsof appropriation, experi-
enced changes in the work situation, experienced work autonomy, and
effectivenessof work processes, weto an extent devel oped scalesourselves
and partly used existing scal es. Thescal efor measuringtheclarity of spiritwas
developed onthebasisof our definition of spirit, asinspired by DeSanctisand
Poole(1994) and Pooleand DeSanctis(1990). Weformul ated fiveitems, and
tested themwith colleague-researchers. Theitemsfor thisscalewereformu-
|ated aspropositionsabout whether respondentsareclear onthegoal sof the
new system, whether the*thought behind” thenew systemisclear, and whether
respondentsknow what effective use of the new system should lead to. An
exampleof anitemfor thisscaleis: | knowwhat effective use of [ hame of the
system] should result in. Thereliability of the scale was very satisfactory
(Cronbach’ salphais0.87)

Appropriation

The concept of appropriation consists of five dimensions. appropriation
moves, faithfulness of appropriation, attitudes towards appropriation,
instrumental uses, consensus on appropriation.

DeSanctis and Poole (1994) define appropriation moves as the ways that
userschooseto appropriatetheavailabletechnol ogy structures. They propose
four typesof appropriationmoves. Inthecontext of our study weareespecially
interested in the level of appropriation moves, or in other words, how
intensively do usersappropriateofficetechnology?

Faithfulnessof appropriationisdefined astheextent towhichacertain office
technology isappropriated consistent withitsspirit.

By attitudestowardsappropriation we meantheusers’ assessmentsof the
extent to which the structureswithin the system are useful and easy to use.
Attitudes set the tone for system usage and can reinforce productive or
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counterproductivetrendsinagroup’ sexperiencewith the system (Poole &
DeSanctis, 1990).

Instrumental uses are another aspect of the concept of appropriation,
referringtothereasonswhy systemsare used. For example, usersmight only
useasystemfor task completion, but they could alsouseitinanexplorative
way, or for individual personal purposes. Inour study weintendtoapply AST
toofficetechnol ogy used by individual sinan organizational setting. Therefore
we believe that only task-oriented use and exploration-oriented use are
relevant. Inlinewiththetheoretical framework of AST, itisassumedthat the
clearer thespirit of acertain systemistousers, themoretask-oriented will be
its use. When the spirit is not clear, users will more likely have a more
explorativeorientation.

Finally, thefifth aspect wedi stinguish on appropriationisconsensustowards
appropriation. Thedefinitionweapply isasfollows: theextenttowhichusers
of officetechnol ogy agree upon how thetechnol ogy should beused. Inorder
to achieve effective processes and desired outcomes, it isimportant that a
specific office technology isused in asimilar way by all users. Poole and
DeSanctis (1989, 1990) assume that, especially with groups using group
decision support systems, consensus on how to appropriate the systemis
important. If thereisal ack of agreement, then appropriationsmay vary interms
of thenatureand degreeof conflict. Webelievethat ahighlevel of consensus
isnecessary, not only for theuseof GDSSs, but al sofor officetechnology use.
For example, if inaninsurancecompany, employeeswhowork withaspecific
office technology do not use it inasimilar way, thiswill probably lead to
ineffectivework processes. Therefore, whether usersof officetechnology are
linked with each other very closely or they work moreasindividuals, for the
effectiveness of thework processesasawhole, itisimportant that thereis
consensuson howto usethetechnol ogy.

Thescalesused for theaspectsof appropriationwerepartly devel oped by us,
and partly adopted from others. For measuring thefirst aspect of appropriation,
appropriation moves, weused asingleitem. Asweareinterestedinthelevel
of appropriation in the context of this study, we modified the aspect of
appropriation moves. Inthequestionnaire, wedid not focuson thetypes of
appropriationmoves, but onthelevel of moves(for respondents, “moves’ was
replaced by “use”). Thisseemsto bemoreinlinewith DeSanctisand Poole
(1994), who hypothesizedthat itisthelevel of appropriation movesthat isof
importance with regard to the outcomes of ICT appropriation. When the
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number of appropriation movesishigh, thedesired effectscan be expected,
naturally takingintoaccount thelevel sfor the other aspectsof appropriation.

Toinvestigatethis, thequestionnairecontai ned the question: Towhat extent
do you use [the name of the system] ?

Thescalefor faithfulnessof appropriationwasbased on Chinet al. (1997),
but we added three extraitems, in order to enhance the scale. Based onthe
resultsof areliability testall of theeightitemsseemedvalid. Anexampleof an
item for thisscaleis: | use [ name of the system] in a different way to the
original goals. Thereliability of thescalewassatisfactory (Cronbach’ salpha
is0.77).

Attitudestowar dsthetechnol ogy weremeasured by using two scal esbased
on Davis (1989) and Sambamurthy and Chin (1994): a 5-item scale for
measuring per cei ved useful ness, and a5-item scal efor measuring per ceived
easeof use. Wechanged someelementsof thescal es, such asformul ations of
items, aswebelieved that they couldbeimproved. Anexampleof anitemfrom
the*" percelved usefulness’ scaleis: The[ hame of the system] isuseful for my
work. Anexampleof the* perceived easeof use” scaleis: Thescreensof [the
name of the system| areeasy tounderstand. Thereliability of thescaleswas
very satisfactory (Cronbach’ salphafor the scale” perceived usefulness’ is
0.85; for thescale* perceived easeof use” itis0.82).

Wemeasured two typesof instrumental use: task-oriented useand explor-
ative use. Each was measured with aself-constructed four-item scale. An
example from the ‘task oriented use’ scale is: If | use [the name of the
system|, then I know in advance for what task | want to useit. An example
of the* explorativeuse’ scaleis: During myworkittakesmetimeto discover
[thenameof thesystem] . Thereliability of thescale“task oriented use” was
moderately satisfactory (Cronbach’ salpha0.64), andfor thescale” explor-
ativeuse” thereliability wassatisfactory (Cronbach’ salpha0.77).

Consensuson appropriation was measured with aself-constructed 6-item
scale. Anexamplefromthe* consensus’ scaleis: Thereareimplicitor explicit
rules about how to work with [ the name of the system]. Thereliability test
of thisscalegaveasatisfactory result (Cronbach’ salpha0.70).

Effectiveness of Work Processes

Effectivenessof thework processesisdefined asthe extent to which work
processesthat arecarried out with the officetechnol ogy areachievingtheir
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goals, are efficient, and occur with alow level of error. We measured
effectiveness of work processes with a self-constructed 4-item scale. An
example of an item on the scale used is: Within the group of users of [the
name of thesystem] thelevel of errorsislow. Theresult of thereliability test
issatisfactory (Cronbach’ salphais0.73).

All scaleswere measured with a5-point responseformat ranging from5 =
“strongly agree” to1="strongly disagree”. Thescalesused canbefoundin
Appendix 1. It wasour intention to usethefirst case study to test the scale
reliabilities, andthenimprovethescales. However, thisdid not seemnecessary,
asthescalereliabilitieswereadequate (thescales' internal consistencieswere
very satisfactory; Appendix 2 containstherel evant statistics).

Onecould counter that using scal essimply presentsaone-moment measure-
ment andthereforeisnot avery information-richlook intothesituation. Wedo
not agree on this since we do not believe that respondents respond to
statementsbased upononly their current situation, but, implicitly or explicitly,
that they takeinto considerationacertaintimespaninmakingtheir judgements.
Then onecould arguethat somerespondentsmay haveabad day and so still
give extremely low scores, which would give an incorrect picture of the
situation. Our counter isthat evenif thisdid occur thenitisequally possiblethat
another respondent hasan extremely good day and thereforerespondsover-
positively. Thesetwo scorescanthen cancel out so that the mean scoreof the
group of usersasawholewill giveafair picture.

Selection of Respondents

Theunit of analysisthat ischosenfor thisstudy isusersof officetechnology.
Throughtheopinionsof usersof officetechnology, itisthisstudy’ sgoal to say
something about officetechnol ogy devel opment, implementationanduse; orin
other words, officetechnol ogy devel opment, implementation and usemakeup
our empirical domain. Thereforeweconsider itimportant toincludeavariety
of officetechnol ogy devel opments, impl ementationsand usesinour study. We
aimedtoincludedifferent typesof officetechnol ogies, sothat arangeof office
technol ogiesisrepresentedinthisstudy. Inparticul ar weincluded exampl esof
what O’ Brien (1995) call sel ectronicimaging/document management systems,
and office management systems. These types of systems have the dearest
impactsonusers’ work situation and areused in procedural offices(Panko,
1984).
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Wesel ected usersof officetechnol ogy of four different organisationsinthe
Netherlands(threeprofit organizationsand onenon-profit organisation). In
total 250 questionnairesweredistributed, of which 112 werereturned (re-
sponserate44.8%). Toensuresomepossi bility of comparability inthecontext
of officetechnol ogy use, al of themworkedwithinservice-oriented organiza-
tions.

Results

A major part of thestudy concernsthetesting of therel ationshi psbetweenthe
variablesintheresearchmodel. Weformulated three mai n hypothesesand
testedtheminthefour service-oriented organizationsincludedinthisstudy. In
thissectionwepresent theresultsof testing thesehypotheses. Theresultswill
provideuswith anindication of whether they arecorrect or not.

Our first hypothesiswas:

The clarity of the spirit of office technology is positively related with the
level of office technology appropriation.

Tablelsummarizestheresults.

Table 1. Correlations Between the Clarity of the Spirit and the Level of
Appropriation.

Appropriation moves -11
Faithfulness of appropriation 26%*
Perceived usefulness 39x*
Perceived ease of use A2x*
Task-oriented use 26%*
Explorative use -.04
Consensus on appropriation .04

* = p< 0.05; ** = p< 0.01
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Fromtheresultsaspresentedin Table1wecan observethat thereisaweak
(athoughnon-significant!) negativerel ationshipbetweentheclarity of thespirit
andthelevel of appropriation moves. Inother words, theclarity of thespirit
doesnot seemto bedecisiveintheextent towhich usersreally work withthe
officetechnology. Themain explanationisthat other organizational factors,
such as the nature of work, are more decisive. All our four organizations
concerned officetechnology in procedural offices. Thetechnology ingeneral
wasanimportanttool for usersincarryingout their tasks, andthereforeinmany
casestherewereno alternatives.

Thereisamoderate, but significant positiverelationship betweentheclarity of
the spirit and the level of faithful appropriation. More explicitly: if users
experiencethetechnology’ sspirit asclear, thiscontributesto theextent to
whichthey work withthetechnology inlinewithitsspirit.

Theclarity of the spiritismoderately, significantly positive related to the
perceived useful nessof the officetechnology. Inother words, theextent to
which the spirit of an office technology is clear to users influences their
perception of atechnology’ susefulnessinapositiveway. Thisalsoappliesto
theperception of atechnol ogy’ sease of useandtothelevel of task-oriented
use.

Regardingthelevel of explorativeusewefound aweak negativecorrelation.
Thisisinlinewithour theoretical expectations. Theclearer thespirittousers,
thelessusersneedto explorethesystem. However, we expected asomewhat
stronger negativecorrelation.

Finally, thereishardly arelationship betweentheclarity of thespiritandthe
level of consensuson appropriation. Theresultssuggest that it cannot besaid
that theclearer usersfindthespirit of an officetechnology, themorethereis
unanimity among userson how towork withthetechnology.

Overall, however, wecan concludethat our first hypothesisisconfirmedfor the
majority of thedimensionsof theconcept of appropriation, namely for faithful
appropriation, perceived usefulness, perceived ease of useand task-oriented
use.

Thefinal hypothesisthat wastestedisasfollows:

The level of office technology appropriation is positively related to the
level of work process effectiveness.

Aswiththeprevioushypothesistheresultsaresummarized (Table2).
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Table 2. Correlations Between the Level of Appropriation and Work
Process Effectiveness.

Appropriation moves -.18
Faithfulness of appropriation A3

Perceived usefulness 36**
Perceived ease of use A0 *
Task-oriented use -.01
Explorative use -.04
Consensus on appropriation 32

* = p< 0.05; ** = p< 0.01

Theresultsshow that appropriationmoves (“just pushing buttons”) doesnot
makeasignificant differenceinwork processeffectiveness.

Theresultssuggest that using thetechnology inlinewithitsgoa sandintention
ispoorly related to ahigher level of work process effectiveness. Although
theoretically unexpected, plausi bleexplanationsareexpectedtocomefromthe
contextual factorsincludedintheresearchmodel, namely thelevel of internal
organizational change as part of the project, and the level of users’ work
autonomy. However, what can belearned fromthecurrent result isthat the
spirit of theofficetechnol ogiesinusedoesnot represent what isconsidered as
necessary by usersinorder toimprovethework processeffectiveness.

Further, theresultsshow, inour view, that thereareconvincingindi cationsthat
when usersperceivean officetechnol ogy to beuseful, thiscontributesto the
work processeffectiveness. Also, for the extent towhich usersperceivethe
new systemaseasy tousecountsthatitispositively relatedtothelevel of work
process effectiveness. That the relationship isin general somewhat weak
indicatesinour view that contextual factors(such asaspectsof theorganiza-
tional structure, and culture, or employeecharacteristics) areat | east of equal
importancein contributing towork processeffectiveness.

Task-oriented use of the new system is hardly related to work process
effectiveness. Theoretically thisisvery surprising. Inour view, thisresult again
emphasi zesthat contextual factorsarevery important regarding any improve-
ment of work processeffectiveness. Itisclearly not only thenew systemthat
makesadifferenceinimprovingwork processeffectiveness.
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Explorativeuseof anew system doesnot seemto berelated withwork process
effectiveness. Theoretically, weexpected that explorative use of an office
technology would be negatively related with the effectiveness of thework
processes. That thisisnot the case can beexplained by thefact that itissurely
not only the new systemthat hasaroleintermsof thelevel of work process
effectiveness. Other, contextual factorsinterveneintherelationship between
explorativeuseandwork processeffectiveness. Wewill carry thisforwardto
thefollowing part of thissection.

Consensusonappropriationissignificantly, positively related towork process
effectiveness. Inother words, themoreuserswork inasimilar way withanew
system, thehigher the effectivenessof thework processes.

Considering the overall results with regard to the second hypothesis we
concludethatitisconfirmedfor threeof thesevendimensionsof appropriation,
namely perceived useful ness, perceived ease of useand consensuson appro-
priation. Thefact that with somedimensionstherel ationshipissomewhat weak,
or evennot positive, mustinour view beexplained by thecontextinwhichthe
officetechnology isused (e.g., aspectsof theorganizational structure, culture,
and employeecharacteristics). Thesefactorsareexpectedto play aninterven-
ingrole. Itisclearly not only appropriating an officetechnol ogy that improves
work processeffectiveness.

We hypothesized on the role of two of these contextual factors on the
relationship betweenthelevel of appropriationandwork processeffective-
ness. These factors are the level of change in the internal organizational
environment, andthelevel of work autonomy. Thehypothesesarepresented
below:

The relationship between the level of appropriation and work process
effectiveness is more positive among:

2a. users who experience a high level of change in the internal
organizational environment that accompanied new office tech-
nology implementation;

2b. userswho experience a high level of work autonomy after new
office technology implementation.

We continue with testing the role of two of the contextual factors on the
relationship betweenthelevel of appropriationandwork processeffective-
ness. For testing these hypotheseswe split the respondentsinto two groups:
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Table 3. Correlation Between the Level of Appropriation and Work
Process Effectiveness in Groups that Experienced High and Low Levels
of Internal Organizational Change.

mov | faith | usef ease |task expl @ cons

“Low change” group | -.22 .02 | .39** | B3* | .05 | -.04 | .29*
of users (N=62) *

“High change” group | -.16 | .21 37 35 | -.17 | -.20 | .41*
of users

(N=30)

* = p< 0.05; ** = p> 0.01

mov = appropriation moves; faith = faithful appropriation; usef =
per ceived usefulness; ease = perceived ease of use; task = task-oriented
use; expl = explorative use; cons = consensus on appropriation

onegroup contai ning thosewith ahigh scoreon acontextual factor, andthe
other groupthosewith alow score. Respondentswhorated higher than3.00n
the5-point scalewithwhichwemeasured thefactor wereplacedinthe“high”
group, andrespondentswhorated 3.0 or lower wereplacedinthe®low” group.

First, hypothesis2a, of whichtheresultsareshownin Table 3.

Theresultsin Table3makeclear that our hypothesisisonly confirmedinterms
of thelevel of consensuson appropriation. Inother words, inthegroup of users
who experiencedahighlevel of changeintheinternal organization, thehigher
theconsensuson appropriation, thehigher thelevel of work processeffective-
ness. Otherwise, thelevel of organizational changeonly makesareal difference
in the relationship between the perceived ease of use and work process
effectiveness. Among userswho experienced alow level of organizational
change, the morethe officetechnology isperceived aseasy to use, and the
higher thelevel of work process effectiveness. Thisisnot inlinewith our
expectations. Therefore, how canthisbeexplained?Theorgani zational changes
in the organizations we covered were in general quite unanticipated. The
appropriation of the new office technology might not contribute to work
processeffectivenessbecauseof thishighlevel of unanticipated organi zational
change.

Theoverall conclusionisthat thelevel of internal organizational changedoesnot
makeareal differenceintherel ationship betweenthelevel of appropriationand
work processeffectiveness.

Table4 showstheresultsof testing hypothesis2b.
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Table 4. Correlation Between the Level of Appropriation and Work
Process Effectiveness in Groups that Experienced High and Low Levels
of Work Autonomy.

mov | faith |usef ease |task |expl | Cons |
“Low work -12 A3 31F | 42 A2 A3 | .36*
autonomy”
group of users
(N=47)
“High work -.18 A2 33+ | .36%* -.09 -.13 24
autonomy”
group of users
(N=60)

* = p< 0.05 ** = p> 0.01

mov = appropriation moves; faith = faithful appropriation; usef =
perceived usefulness; ease = perceived ease of use; task = task-
oriented use; expl = explorativeuse; cons= consensuson appropriation

Overall, therelationship betweenthelevel of appropriationandthelevel of
work processeffectivenessismost positiveamong userswithalow level of
work autonomy, although thedifferencebetween thetwo groupsisnot that
large. Theoretically, we expected the opposite. Our explanation for this
oppositeresultisthat userswho havelow work autonomy areingeneral more
“stuck” totheofficetechnology for their daily work. The content of their job
islimited and probably morefocussed onworkingwith the officetechnol ogy
than userswithahighlevel of work autonomy. Userswho haveahighlevel of
work autonomy will probably havethepossibility to choosewhether towork
withthetechnology or to carry out other tasks. Intheir work they areunlikely
tobeasdependent upontheofficetechnol ogy asuserswithalow level of work
autonomy. Thus, appropriating theofficetechnol ogy hasastronger impact on
work processeffectivenessamong userswithalow level of work autonomy.

It is noticeable that the relationship between the level of consensus on
appropriationandwork processeffectivenessismorepositiveamong users
withalow level of work autonomy thanamong userswithahighlevel of work
autonomy. Understanding thesituationinwhich our respondents operated
provided an explanation. Userswith alow level of work autonomy arein
general more* mutually dependent” for their daily work. Each user carriesout
small, limitedtasks. Being moredependent ontheofficetechnology meansthat
thelevel of consensuson how towork withtheofficetechnology among users
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withalow level of work autonomy impactsmorestrongly onthelevel of work
process effectiveness. Overall, we concludethat hypothesis2bisnot con-
firmed.

Havingtestedall hypotheses, asummary of thefindingswill begiveninthefinal
section.

Conclusions and Recommendations

Overal, theclarity of thespiritispositively related tothelevel of appropriation.
Theclearer thespiritistousers, themorefaithful they appropriatetheoffice
technology, themorethey perceivethetechnol ogy asuseful and easy to use,
andthemorethey usethetechnology in atask-oriented way.

Overall, only thelevel of perceived usefulness, perceived ease of use, and
consensusonappropriationaresignificantly positively related towork process
effectiveness. Withthe other aspectsof appropriation thiswasnot the case.
Notably, contextual factorssuchasthelevel of organizational changeandthe
level of work autonomy explaintoalimited extent thislimited rel ationship, but
intheoppositeway tothat expected. Officetechnol ogy appropriation contrib-
utestowork processeffectiveness, especially among userswho experiencea
low level of organizational changeand alow level of work autonomy. This
outcome can most reasonably be explained by the fact that most of the
organi zational changesintheorgani zationsinvolved wereunanticipated, and
thusmight havemeant an extrastressfactor for users. Furthermore, userswith
ahighlevel of work autonomy probably had alternativestoworkingwiththe
officetechnology, whileuserswithlow work autonomy probably had nochoice
but to usethe officetechnology inorder to carry out their tasks. Therefore,
appropriation of an officetechnology hasmoreinfluenceonthelevel of work
processeffectivenessamongthislatter groupof users. Itislikely that contextual
factorssuchasusers' satisfactionwith organizational support during appro-
priationandusers’ satisfactionwiththeimplementation processalsoinfluence
therelationship between of ficetechnol ogy appropriation and work process
effectiveness. These were not identified as such in the research model as
presented inthe second section.

Our initial research model, presented inthe second section, wasbased upon
adaptivestructurationtheory (AST). Inspired by AST, weproposed that the
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effectsof officetechnology arearesult of officetechnology userather thana
result of itstechnical characteristics. Officetechnology isrealized during use.
Expected effectsariseonly if officetechnol ogiesareusedinaccordancewith
theintentsand goal sunderlying thetechnical features. Theseintentsand goals,
or inother wordsthenon-technical sideof officetechnology, arereferredtoas
its spirit. The process of realization is referred to as office technology
appropriation. Inorder torealizean officetechnology inlinewithitsspirit,
usersmust experiencethisspiritasclear. That wasoneof our basic hypotheses.
That theright way to makethisspirit clear to usersistoinvolvetheminthe
processof devel opment and i mplementation wasanother of our hypotheses.
Our second hypothesiswasthat thebetter usersrealizean officetechnol ogy,
themorethiswill contributetowork processeffectiveness. Weconcludethat
itisconfirmed for three of the seven dimensions of appropriation, namely
perceived usefulness, percel ved ease of useand consensuson appropriation.

Reflecting onour theoretical point of departure, inthelight of theresultsof our
study, leadsusto concludethat the basic approach of theresearchmodel is
valid. Thefirst hypothesiswasconfirmed, thesecond partly, but it hasbecome
clear that certain contextual factorsplay amoredominant rolethan others, and
someplay aroleinthe oppositeway to that expected.

Inthisstudy weconcentrated onthenon-technical sideof officetechnologies,
namely theintentionunderlying thetechnical features, whichwelabeled asthe
spiritof theofficetechnologies. Only if officetechnol ogiesareusedinlinewith
theunderlyingintention cantheexpected effectsarise. Therefore, technically
sound officetechnol ogiesontheir ownarenot sufficient tosolvetheidentified
problems; theunderlyingintention must alsobesound. Hence, amajor issuewe
want to addressinthischapter isthat officetechnol ogy projectsshould shift
from being technology-driven events towards technology use-centered
events. Inuse, officetechnol ogy isrealized depending upon howitisused. If
thespiritisclear to users, they can enablethe expected effectstoarise.

Shiftingthefocusfromtheofficetechnol ogy itsel f towardsitsusecancontribute
totheextensivediscussionintheliteratureontherel ationship between I T and
business performance. The results of research on this topic are far from
consistent (Hitt & Brynjolfsson, 1996; Pinsonneault & Rivard, 1998). A main
causeof thisinconsi stency might bethat much of theresearch assumesadirect
causal relationship between I'T and business performance. It ignores the
processof IT use.
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Managing the Clarity of Spirit

Theresultsfromtesting our hypothesesindicatethat theclarity of anoffice
technol ogy really doesmakeapositivedifferenceintermsof officetechnology
appropriation. Inother words, the non-technical side of officetechnologyis
anessential factor and hasto bereckoned with. Since officetechnology is
realizedwhenitisused, itiscritical that usersexperiencetheintentsandgoals
of an officetechnology asclear. Even morestrongly put, theseintentsand
goalsshould betheir own. Thereforedevel oping theintentsand goal sshould
at least be ajoint activity between users, I T experts and management. In
practice, usersareusually only involved after decisionsabout theinitial intents
andgoal sof new officetechnol ogy havebeenmade. Itisnot surprisingthenthat
usersfinddifferentintentsand goal swhileappropriating anew officetechnol -
ogy. Theinitia intentsand goalsmay well not bethesameastheirs. Inour view,
office technology projects would be improved if it istaken into consider -
ation that developing and implementing new office technology means
devel oping and implementing a joint belief in the intents and goal s of the
technical features, and in the way to achieve these intents and goals.

Theresultsof our study showed that appropriation of theofficetechnol ogy to
a high extent alone is not sufficient to give a high level of work process
effectiveness. Thisisaninteresting result. Inother words, if incorporating the
new officetechnology intousers' day-to-day activitiesdidnot makethat much
differenceinwork processeffectiveness, what el sewould?Inour view, the
resultsmakeonethingclear. Theinternal organizational environmentinwhich
officetechnol ogy isusedisof major importanceintermsof improvingwork
processeffectivenessusingthenewly implemented of ficetechnol ogies. There-
fore, wewoul d decreasethehigh expectationsof officetechnology if improving
the effectivenessof thework processesisall that isat stake. Improvingthe
effectiveness of the work processes is in the first place a matter of
influencing human behavior and human interaction, reflected in the
organizational structure, culture, and human resources. Office technol-
ogy canonlyplay afacilitating role. Intermsof managing officetechnol ogy
projectswebelievethat ignoringtheinternal organizational environmentislike
leaving theengineout of anautomobile!

Last, but not | east, new research should be carried out based uponthetheory
usedindevel oping our researchmodel, namely adaptivestructurationtheory.
Inthisstudy weused conceptsfromthistheory totest therel ationshipsbetween
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certain concepts. Westudied whether the concept of spirit makesadifference
in office technology appropriation, and to what extent. One of the conse-
guencesof our findingsfrom our theoretical framework i sthat the concept of
spirit may needrefining. We proposethat the spirit of an officetechnol ogy
should be considered asflexibly inter pretive, to use Orlikowski’ s (1991)
words. Usersinterpret thetechnical featuresin such away that thefeatures
makeat | east somesensetotheminany givensituation, provided that they want
to. Therefore, thespirit can changeasthe officetechnol ogy isappropriated.
Thisdynamic characteristic of theconcept of spirit canexplainwhy usersin
general at |east attempt to usethetechnology, althoughin general they are
poorly involved, thetechnical featurescan behighly restrictiveand neither
sophisticated nor comprehensive, and usersingeneral arenot fully satisfied
withtheimplementation processitself.

New research should beof amoreinterpretivenatureand start fromtheview
that the concept of spiritisdynamic, or inother words, flexibly interpretable.
Weexpect that conceivingthespiritinthisway will provideafruitful basisfor
adeeper understanding of theinteraction between officetechnology andits
users. Adaptivestructurationtheory offered aval uabl ebasi sfor deepening our
understanding, but humanswill continueto devel op new technologies. There-
fore, new conceptswill beneededto understandthereality weperceive.

Endnotes

1 Ewusi-Mensahand Przasnyski sent out morethan 1,400 questionnaires
and received 82 compl eted usabl eresponses(5.6%). Ewusi-Mensahand
Pzrasnyski suggest that onereasonfor thisvery low responserate might
bethat discussing I T project abandonment hasnegativeconnotations, and
thereforeisnot afavouredtopic (besidesthis, it wasal so suggested that
the length of the questionnaire (11 pages) played arole). The useful
responses were analysed and showed that approximately one-third
indicated that five or more I T projects had been abandoned in their
organizationswithintheperiod 1982-1986.

2 Theseareprojectsthat weresupported by external automation experts.
Thestudy of Riesewijk and Warmerdam (1988) concerned 274 compa-
nies. 233 of them had carried out an automation project inthelast three
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years. Thefigureson projects’ successor failurewere collected by a
written questionnaireamong automation expertsand managers. These
might have had a certain level of responsibility in the projects, and
thereforebe morepositivethan other peopleinvolved.

3 Pooleand DeSanctisarenot theonly researcherswho haveadopted the
concept of appropriation. Ciborra(1996) a so does, but usesHeidegger’' s
“Being and time” (New Y ork: Harper and Row, 1962) and Dreyfus’
“Being-in-the-world” (Cambridge, MA: MIT press, 1994). Ciborra
considersappropriationasaform of taking careof aninnovation“fallen”
initscontext of use(p. 11). Thisconcept of appropriationisbasically the
sameasPooleand DeSanctis'; informationtechnology isa“trigger” for
humanbehavior, but usersof informationtechnology are* activeagents,”
and effectscomefromtheir interactionwith thetechnology. Inour study
weusetheconcept of appropriation asPooleand DeSanctis(1989) and
DeSanctisand Poole(1994) defineit, asthisfitsinto the broader context
of AST.
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Appendix 1

Questionnaire

Thequestionnaireconsisted mostly of propositions. Respondentswereasked
toexpresstowhat extent they agreed with aproposition. Thiscould bedone
by rating aproposition using a5-point responseformat:
Thequestionnaireistranslated from Dutch; between thebracketsthename of
thesystemwasplaced:

1 Strongly disagree

2 Disagree

3 Partly agree, partly disagree
4 Agree

5 Strongly agree

9 Not relevant

If arespondent considered that none of the alternatives matched hisor her
opinion, therespondent wasasked to choosetheclosest alternative. Only if
propositions were really not relevant to a respondent’ s situation was the
respondent then asked to choosethealternativeresponse“9,” which meant: not
relevanttomy situation.

1. Personal data

The following questions concern a number of general topics such as age,
education etc. Please, placea circlearound the most appropriate answer,
place a crossin a box, or insert an answer on the dotted line.

A. Areyou maleor female? (please, place acrossin one of the boxes)

D male D female

B.  WhatiSyourage?......cooovivrieiiie i cieeeene
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How long haveyou beenworkingforthiscompany?...........ccoc o i,
How long haveyoubeenworkinginthisdepartment?.............c.coo o,
What type of education did you follow and graduate from?

1 Lager Onderwijs/Lager Beroeps Onderwijs

2 MAVO,MULO,ULO

3 HAVO,HBS

4 VWO, Atheneum, Gymnasium (zoalsLEAO, VBO)

5 Middelbaar Beroepsonderwijs (MTS/MEAO)

6 Hoger Beroepsonderwijs(HTS/HEAO)

7 Universiteit, TH

Mmoo
s
0
a
wn
<
o
<
Q
g
2
=
O
D

2. Use of “[name of office technology (OT)]"

1 | usethe[OT]. (place a circle around the relevant answer)
yes no
2. Towhat extent do you use [OT]?
(hardly) 1 2 3 4 5 (very much)

b.  Howlonghaveyoubeenworkingwith[OT]?.........ccccvvviii i,

Strongly disagree

Disagree

Partly agree, partly disagree
Agree

Strongly agree

arwdPE

©

Not relevant

Items 3 to 7 concern the scale “ clarity of the spirit”

3 Thegoalsof [OT] areclear.

1 2 3 4 5 9
4.  The“thought behind” [OT] is quite clear to me.
1 2 3 4 5 9
5 | know where effective use of [OT] should lead.
1 2 3 4 5 9
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6. | understand what designers of [OT] aimed for.

1 2 3 4 5 9
7. 1 know inwhat way according to [OT] experts, for example system managers, the
[OT] isused optimally.
1 2 3 4 5 9

Items 8 to 12 concern the scale “ perceived usefulness’ . Items 13 to 17
concern the scale “ perceived ease of use” .

Using[OT]:
8 ... | think isagood idea.

1 2 3 4 5 9
9 ... contributes to my effectiveness.

1 2 3 4 5 9
10. ... is not my preference, because there are better ways than using [OT].

1 2 3 4 5 9
1. ... makesmy work easier.

1 2 3 4 5 9
2. ... isuseful for my work.

1 2 3 4 5 9
13. Itiseasy tolearntowork with [OT].

1 2 3 4 5 9
14. Most functionalities of [OT] are easy.

1 2 3 4 5 9
15. The screens of [OT] are easy to understand.

1 2 3 4 5 9
16. 1find[OT] flexibleinuse.

1 2 3 4 5 9
17. 1 think [OT] is easy to use.

1 2 3 4 5 9

Inthefollowing propositions sometimestheterm® [ OT] experts” isused.
This refers to people who are very acquainted with the [OT], such as
system managers within your organization. Sometimes propositions are
about how [OT] should be used. In these cases, start from what you
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believe about how [ OT] should be used, for instance as a result of what
you heard ininformation meetings, training sessions, or what youreadin
manuals.

Strongly disagree

Disagree

Partly agree, partly disagree
Agree

Strongly agree

arwbhpE

©

Not relevant

Items 18 to 25 concern the scale “ faithfulness of appropriation”

18. | use [OT] in accordance with what manuals and/or documentation state it is

intended.
1 2 3 4 5 9
19. “[OT] experts” will not agree with my way of using [OT].
1 2 3 4 5 9

20. | probably use[OT] inwayswhich arenew, in comparison with theinitial goal s of

[OT].

1 2 3 4 5 9

21. With certain functionalities of [OT] I probably work in an unusual way.
1 2 3 4 5 9

22. 1 use[OT] differently from theinitial purposes.
1 2 3 4 5 9

23.  “[OT] experts’ will not consider theway inwhich | use[OT] asthemost appropriate
in order to use the system to its maximum.

1 2 3 4 5 9

24. | do not succeed in using [OT] asit is should be used.
1 2 3 4 5 9

25. 1 donot use [OT] in the optimum way.
1 2 3 4 5 9
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The following propositions are about the way [ OT] is used.

Items 26, 27, 28, 30, 31 concern the scale “ task-oriented use’ , items
29, 32, 33, 34 concern the scale “ explorative use” .

26. Inmy work | usethe possibilities of [OT] which arerelevant to my work.

1 2 3 4 5 9
27. Tasksthat can carry out with [OT], | really use [OT] for.
1 2 3 4 5 9

1. Strongly disagree
2. Disagree
3. Partly agree, partly disagree
4. Agree
5. Strongly agree
9. Notrelevant
28. 1 use[OT] muchinmy daily work.
1 2 3 4 5 9
29. | discuss with my colleagues about how [OT] works.
1 2 3 4 5 9
30. Whenl| start touse[OT] | know in advance for which task | will useit.
1 2 3 4 5 9
31. 1 use[OT] to make progressin my work.
1 2 3 4 5 9
32. | usethemanual of [OT] regularly.
1 2 3 4 5 9
33. Duringmy work it takestimeto ‘discover’ [OT].
1 2 3 4 5 9
34. By “trial and error” | still find out new aspects of [OT].
1 2 3 4 5 9
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Below you ar e asked to make statements about the extent to which, in your
view, users of [OT] in your organization agree upon how to use [OT].

Strongly disagree

Disagree

Partly agree, partly disagree
Agree

Strongly agree

agrwdPE

©

Not relevant

Items 35 to 40 concern the scale “ consensus on appropriation”

35.

36.

37.

39.

Within the group of users of [OT] there is consensus on how to use [OT].

1 2 3 4 5 9
| use[OT] inafairly identical way to my colleague-users.
1 2 3 4 5 9

Within the group of users there are still considerable misunderstandings about
[OT].
1 2 3 4 5 9

Thereisno differencein opinionwithinthe group of usersof [OT] about what you
can do withit.

1 2 3 4 5 9

Within the group of usersthereisdisagreement about how certain functionalities
work.

1 2 3 4 5 9
There are (written or tacit) rules about about how to work with [OT].
1 2 3 4 5 9

Strongly disagree

Disagree

Partly agree, partly disagree
Agree

Strongly agree

arwbhpE

©

Not relevant
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3. Your work situation

Thefollowing propositions are about aspects of your own work situation.

Items 51 to 54 concern the scale “ internal organizational change along
with the office technology implementation” .

Withtheimplementationof [OT]:
41.... changes have occurred in my tasks.

1 2 3 4 5 9
42.....changes occurred in my physical work environment.
1 2 3 4 5 9
43.....changes occurred in the composition of the employees in my department/unit.
1 2 3 4 5 9
44.....the performance criteriaregarding my job changed.
1 2 3 4 5 9

Thefollowing propositions concer n the way wor k processes which can be
supported by the group of users of [OT] are going. It is, however, not
necessary that you really use [ OT] for these, but that you can use other
means.

Items 55 to 58 concern the scale “ work process effectiveness’ .

Withinthegroup of usersof [OT]:
45.....work processes are progressing in an effective way.

1 2 3 4 5 9
46.....work processes are progressing rapidly.

1 2 3 4 5 9
47.....thelevel of mistakesislow.

1 2 3 4 5 9
48.....the amount of work that is being carried out is high.

1 2 3 4 5 9
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Items 59 to 61 concern the scale “ work autonomy” .

Finally, a few propositions about your work.

49. | can determine the sequence of tasks myself.

1 2 3 4 5 9
50. | candetermine how fast | carry out my work.
1 2 3 4 5 9

THANK YOUFORYOUR COOPERATION!
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Chapter XI11

Expandingthe
| nfor mation Carrying
Capacity of theNew
Mediain the Context of
Virtual Teams

John D’Ambra
The University of New South Wales, Australia

Zixiu Guo
The University of New South Wales, Australia

Abstract

This chapter considers the pivotal role of computer-mediated
communication in supporting the work of virtual teams. The limited
information carrying capacity of computer-mediated communication
channels has been well documented and the subject of much research.
Media richness theory is the context for a proposed technique aiming to
increase the information carrying capacity of CMC in virtual teams. The
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technique, based upon devel oping a shared social construction, ispresented
and suggestions on how it may be evaluated are proposed.

| ntroduction

With the growth of global organisations, virtual teams, and advances in
networksand telecommuni cations, face-to-facemeetingsarenolonger thesole
communication medium used by organi sationstofacilitatecoll aborativework.
Computer-mediated communication (CMC) systemsthat haveemergedin
recent yearshaverevol utioni sed communication and made possi ble new and
expanded formsof groupwork. These CM C systemshavebecomeanintegral
component of organisational communicationasthey aremoreconvenient and
less expensive than travelling to face-to-face meetings as well as being
integratedinto multi-mediaenvironmentsand digital networks(Baltesetal .,
2002). CMC mediaincludee-mail, voice-mail and video conferencing over
digital networks. These mediahave cometo beknown asthe new media as
opposedtothetraditional mediaof face-to-facemeetings, telephoneand text
based documents. Therehasbeen much research exploring theuse of thenew
media attempting to devel op theoretical approachesfor explaining media
choiceand usagein organi sational contextswhereavailablemediafor commu-
nication hasnow been complemented by thenew media. However, therehas
been little work done to investigate how CMC systems can be used as
effectively asconventional face-to-face meetingsto enhancegroup perfor-
mance. Thisissue must be addressed as CM C isemerging asthe preferred
mediumtofacilitatevirtual workgroups.

Theaim of thischapter isto addressthisgap by giving asynopsisof previous
work and presenting aframework based uponashared social constructionin
an attempt to advanceour understanding regarding theeffectiveuseof CMC
within organisations. The structure of the chapter isasfollows: firstly an
overview of the theoretical perspectivesthat have been developedispre-
sented, emphasising thekey issuesof the effectiveuseof CMC; secondly a
dialoguetechniqueframework proposed by Huang et al. (1998b) ispresented,
describing how dial oguetechnol ogy may be adopted to hel p organisational
members work effectively in mediated environments; thirdly, amodel is
presented that integratesthedial oguetechniqueinto aprocessof developinga
shared social constructionin collaborativework environments, which may
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increaseeffectiveness. Thechapter closeswithadiscussion of theimplications
of themodel, and somefinal conclusionsaredrawn.

Backgr ound

CMC systemsuse computersto structure, manage and processinformation,
images and el ectronic resources across tel ecommunications networks to
facilitatetheir exchange. Characteristicsof thesesystemsthat haveimplications
for organisational communicationincludethefollowing (adopted fromRice&
Shook, 1988):

1

2)

3

4)

5)

6)

Asynchronicity —usersdo not haveto beonthe system simultaneously
in order to send or receive messages. Thisremoves the constraint of
temporality inherentinface-to-faceor tel gphonecommunication.

Synchronicity —videoconferencingallowsfor thedigital transmissionof
images, voi ceand the sharing of el ectroni cresourcesmanaging dataand
documentsinanintegrated environment. Thisenvironment allowsfor the
simulation of face-to-facemeetings, removingtheconstrai nt of geographi-
cal proximity.

Feedback —usersmay interact asquickly asthey wishto clarify points
or requestsfor further information. Thisremovesthetimelagsinherentin
memosand | etters.

Electronic transmission and storage of infor mation — messages
documents, imagesand other resourcescan beaccessed wherever auser
has access to aterminal. This removes the constraint of geographic
proximity inherent inface-to-facecommunication, and theconstraint of
point-to-point communicationinherent inl ettersand memos.

Structuring of communication —usersmay usethe capabilitiesof a
computer to structure their communication. For example, using pre-
established distribution listsremovesthe constraint of having to send
separate letters or make separate phone calls to transmit the same
messageto many people. Usersalso havegreater abilitiestoindex and
retrieve messages, documents, imagesand other resources.

Connectivity —userstypically can contact other users on the system
without having to know them in advance, or, by using keywords for
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interest areasor distributionlists, without knowingthepersonexists. This
alsoincreasesthepotential valueof theinteraction because usersbecome
sourcesof informationval uethemsel ves, and theval ueof thecommunica-
tion component risesexponentially withthenumber of users.

7) Integration—usershaveaccessto multipleapplicationsandtechnologies
without learning multipleinterfaces, and cantransforminformationfrom
one medium to another. This removes the constraint that multiple
organi sational mediaimposeonthesequential transmissionor formatting
of communication.

ThroughthesecharacteristicsCM C systemshavebeen showntoreducedelays
ininformation exchange, improve maintenanceof recordsandinformation
received, increase coordination of geographic dispersed groups, andimprove
users capabilitiesto processlargeamountsof information (Baltesetal ., 2002;
Kettinger & Grover,1997; King& Xia, 1997). Asthesenew mediagenerally
areasynchronousandinvolvetext and audiomodes, they tendto becharacterised
by arelatively lower information carrying capacity rel ativetoface-to-face.

Theeffectivenessor suitability of thesenew media, ascomparedtotraditional

media, for variouscommunication activities, isstill debatableandyet to be
resolved by research. Itisstill not well understood how these new mediaare
integratedintousers communication behaviour or whichtraditional mediaare
displaced by the new mediawithintheusers’ task environments. To answer
thesequestionstherehasbeenresearchinthemany dimensionsof CM C usage
that emergefromtheabovecharacteristics. Thesedimensionsinclude: changing
perceptionsof communication media(Schement & Stout, 1989); thetechnical

andsocial characteristicsof thenew media(Huang & Wei, 2000); thehuman
conceptualisation of theunderlying properties, rolesand functionsof thenew
media(Katz& Rice, 2002); theperceived characteristicsof thenew media
(Culnan& Markus, 1987; Shortetal., 1976; Trevinoetal., 1990)); theeffect
of context and social influence onthe adoption and usage of the new media
(Carlson& Zmud, 1999; Riceetal., 1998); and structuration examining the
adoptionand devel opment of new organi sational structuresandtechnologiesin
the domain of communication technologies (Rice & Gattiker, 2001). An
emerging dimension of researchin CM Cistheeffectivenessof teamsusing
CM Ctechnologiesasthemediumfor all communi cation and collaboration of
virtual teams. A virtual teamisa*“ group of peoplewho collaborateclosely even
thoughthey areseparated by space, time, and organisational barriers’ (Lipnacek
& Stamps, 1997). Group memberswork onaspecific high-level task or goal;
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they may work at the sametimebut at different |ocations; or they may even
work over different timezonesand different | ocationsdueto geographicand
timezonedifferences. CM C systemsareusedwidely tofacilitatevirtual teams
to communi cateand exchangeknowledgeandinformationto achievetheteam
goal. Theeffectivenessof CM Cinsupportingthecollaborationand successful
outcomesof virtual teamsisthefocusof thischapter.

Inaddressing theseminal issueof theinformation carrying capacity of thenew
media, Daft and Lengel (1984) proposed MediaRichness Theory (MRT),
which hypothesisesontheinformation carrying capacity of thenew media.
Richnessisdefined asthepotential information carrying capacity of data. Daft
and Lengel proposed that communication media vary in the richness of
information processed. Thisisillustrated through acontinuum of mediaand
their level of richnessillustrated bel ow:

Information Medium Information Richness
face-to-face highest
telephone high
written, personal (letters, memos) moderate
written, formal (bulletins, documents) low
numeric formal (computer format) lowest

Theexplanation of thishierarchy of mediarichnessliesinthemannerinwhich
mediadiffersinitscapability to:

*  ProvideFeedback: thecapability of participantsto ask questions, make
corrections

e SupportMultipleCues: thecapability for participantsto add meaning
towhat issaid by using multiplecues, that is, body language, voice, tones

 LanguageVariety: flexibility offered by amediuminusingwordsto
increaseunderstanding

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



268 D’Ambra & Guo

*  Personal Focus: theextenttowhich participantscan show their feelings.

Face-to-faceistherichest formof information processing becauseit provides
immediate feedback. With feedback, understanding can be checked and
interpretations corrected aswell as allowing simultaneous observation of
multiplecues, including body language, facial expressionandtoneof voice,
which convey information beyondthespoken message. Thetel ephonemedium
issomewhat | essrichthanface-to-face. Feedback capability isfast, but visual
cuesarenot available. Participantsmust rely onlanguage content and audio
cuesto reach understanding. Written communicationislessrich. Feedback is
low. Only theinformationthat iswrittendownisconveyed sovisual cuesare
limitedtothosethat are on paper. Formal numeric documentsarelowestin
informationrichness. Anexamplewould bequantitativereports. Numbersdo
not havetheinformation carrying capacity of natural language. Quantitative
reports provide no opportunity for visual observation, feedback or
personalisation.

Theliteratureon mediarichnesstheory demonstratesthat support for media
richnesspropositionsisoften mixed at best, especially when new mediasuch
asvoiceand electronic mail areconcerned. Part of theseinconsi stent results
may beduetoinherent problemswithjudges’ ratingsof task equivocality or
user ratingsof media’ srichness. Other reasonsmay bedueto poor understand-
ingof individual, positional and organi sational differencesinmediachoice.

Theseinconsistenciesof researchfindingsintheliterature, however, have
encouraged areconsideration of the descriptive and predictive validity of
MRT, especially for CM C systems. Someresearchers(e.g., Fulk etal., 1990;
Huang et al., 1996) contend that mediarichnessisnot afixed feature of a
medium, but could be changed by shared social constructions, whichrefersto
an object that is, at least in part, socially constructed and subjectively
generated, asdefined by Huang et al. (1996). Tochooseand use CM C systems
effectively for improving group performance, the key issueisthushow to
devel op ashared basisfor communicatorsbeforethey work together asateam
toengageintask based activitiesand frequent communication. Thisproposi-
tionissupported by thefindingsof recent research into the use of CMC by
computer-mediated groups. Theeffectivenessof computer-mediated teams
hasbeenfoundtoimprovewhere: theteamshad ashared history (Algeetal .,
2003); whentrai ningin devel oping mediause and communication-rel ated
issuestook place(Lurey & Raisinghani, 2001); teamshadtheability tobuild
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personal rel ationshi psinthemediated environment (Pauleen& Y oong, 2001);
andthemediaall owed theteamto adapt their behaviour to matchthenature of
thetask and other constraints(Majchrzak et al ., 2000; Manevski & Chudoba,
2000). Thenext section of thechapter proposesatechniquefor expandingthe
information carrying capacity for CM C mediaused by virtual teams.

Dialogue Technique

Based on the mental model discipline (Senge, 1992) and dial ogue theory
(Bohm, 1990), Huang et al (1998b) proposed a dialogue theory-based
technique to help organisational groups build a shared basisfor effective
communication. Themain premiseof thistechniqueisthat throughdial ogue,
group memberscould buildacommon mental model that facilitatesshared
understanding (Huang et al., 1998b). Thismodel servesasagroup normto
guidefutureinteractionand activitiesof thegroup.

Effectivenessof group work dependson valid communication acrossgroup
members(Schein, 1995). M ental model sencompasstheingrai ned framesof
reference, generalisations, andimagesthat refl ect human understanding of the
world(Tanetal., 2000). Differencesin mental model samong group members
cancausevastly different tacit decisionrules, such asdifferent perceptionsof
communicationmedia, inability of group membersto understand each other,
disagreementsduring groupwork, and poor groupwork outcomes. If agroup
mental model can beestablished, shared understanding of group membersis
possible. Themoreagroup hasachievedthis, theeasieritisfor thegroupto
reachacollectivedecision, andthemorelikely thedecisionwill beimplemented
intheway thegroup wants(Isaacs, 1993). Dia oguetheory offerssuggestions
on how group mental model scan bedevel oped. Dialogueisabasic processfor
buildingcommonunderstandinganditisat theroot of all effectivegroupactions
(Schein, 1995). Throughdial ogue, group memberswill beableto determine
whether or not thecommunicationisvalidandwill beableto build sufficient
commongroundand mutual trust for futureeffectiveinteraction.

Thisproposeddialoguetechnique, illustratedin Figure 1, comprisesfivestages:
small talk, corner__stone, infinitecontainer, laser generation, and satisfying.
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 Small Talk: Atthesmall talk stage, group membersintroduceeach other
and conduct aninformal conversationwiththe purposeof providing an
open conversation environment for further communication.

*  Corner_Stone: Membershaveadia oguedefining and generating shared
goalsfor communication.

* InfiniteContainer: Memberssharetheir ideasabout “ effectivecommu-
nication practices’ based on their past experience with their group
members. They areallowedtoclarify any questionsraised. But criticisms
and defensivebehavioursarenot permitted. Every member will contribute
tothiscontainer regarding effectivecommunication practices. Aspart of
theinfinitecontainer processadial oguefacilitator may intervene, when
necessary, toclarify or elucidate communication i ssuesusing concepts
and exampl esillustrating communi cationissues.

* Laser Generation: Atthisstage, group membersdevel optheir group
communication mental model by ranking thecharacteristicsof effective
communication practices, discussed earlier intheinfinitecontai ner stage,
that aremost important to the attainment of shared goals.

»  Satisfying: Thevalidity of the extent to which the model reflectsthe
valuesand perceptionsof all theteam memberswill be assessed by an
eva uationinstrument measuringthemembers' satisfactionwiththeshared
mental model. If membersarenot sati sfied thedial ogueprocesswill be
repeated until all membersaresatisfied.

Thisprocessshouldresultinashared mental model for theteam’ scommuni-
cationbehaviour, whichwill guidetheteam’ scommunicationinthefuture.

Figure 1. Dialogue Framework.

Small Corner Infinite Laser Shared
Tak Stone Container Generator Basis
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We proposethat the dial oguetechnique can be used to support teamsusing
CMCtodevel op shared mental model swhichwould map agreed, effective
communication behaviour for the team in the mediated environment. The
dialogue would also contribute to the team devel oping effective personal
relationships, apast and future perspective.

Clearly theprocessoutlined aboverequiresmuchinvestigationto determineif
theproposed benefitsfromthedial ogueprocessareinfact delivered. Thenext
section outlineshow such an eval uation may beconducted.

Evaluation of the Dialogue Approach

To examine the above approach, an input-process-output model of group
interactionmay beadopted. Figure2illustratestherelationshipsbetweenthe
media, thedialogue processand the group outcomes.

* MediaType: Theinputvariable. Mediatypemaybean asynchronous
mediumsuchase-mail or asynchronousmediumsuchasvideoconferencing.

* Interaction Process. Members of the team present to the dialogue
processwith past communication experience. Thisexperiencemay be
withinthe context of themediumtobeused or it may not. Memberswill
sharetheir past experienceand learnfromthe past experienceof others.
Throughthisprocessof sharing andlearning the shared mental model of
effectivecommunicationwill bedevel oped and accepted.

Figure 2. Group Interaction.

INPUT PROCESS OUTPUT

Group Outcomes:

Group effectiveness
Decision process satisfaction
Media Type: / Decision satisfaction
Face-to-face meeting Interaction Process
Synchronous CMC
Asynchronous CMC Dialogue Technique Per ceptions:
\ Mediarichness
Communication satisfaction
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*  Output: Theeffectivenessof theshared mental model canbeassessed by
measuring group members' perception of attributesof themediaused and
outcomes of the group’ stasks. This caninclude group effectiveness,
satisfaction with decision processes that may have been adopted and
overall satisfaction with the decision. These dependent variablesare
believed to be critical for understanding and predicting the use and
usefulnessof CM Cinorganisational settings(Baltesetal., 2002).

Prior research hasdemonstrated that when communicators possess shared
experiencesor social constructions, alean medium, suchassynchronousCMC
or asynchronousCM C, can beused aseffectively asface-to-facemeetingsfor
richinformation, which could enhancework performancefor solvingacompli-
cated equivocal problem (Dennis& Kinney, 1998; Huang et al., 1998a).
Huanget al. (1998b) proposeexplicitly thedimensi onsof teamsand teamwork
that can be enhanced by a shared basis. These dimensions include trust,
cohesion, conflict, and decision processsati sfaction, decision satisfactionand
decisionquality inavirtua environment. Thesedimens onscanbeusedtodirect
thedialogueprocess(andtrai ning process), thereby facilitating communication
behaviour that directly addresses the critical success factors of effective
teamwork invirtual environments.

Future Trends

The adoption of CMC in the developed world has reached saturation.
However, organisations adopting new CM C technol ogies have not given
careful considerationtotheeffectiveuseof thesecommunicationtechnol ogies
(Baltes et al., 2002). Users will have increasing access to CMC, both
asynchronous and synchronous. With thisincreasein accesstheremust be
support fromwithin organisationsfor training usersontheeffectsof thenew
mediaand how thenew mediacanbeused effectively. Trainingwill havetobe
providedto devel op anunderstanding of communi cation behaviour, communi-
cationtasksand thematch between the medium and the communi cationtask.
Organi sationsmust devel op an understanding of theattributesof thenew media
and how theseattributesmay or may not “ match” organisational needsand
tasks. Thedialogue process proposed hereisonetechniquethat may be used
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for organisations to learn and understand communication behaviour and
thereby useCM C moreeffectively.

| mplications and Conclusion

Inthischapter, we haverecognised theneedtofill thegap that existsinthe
theoretical approachesexplaining mediachoice. Wehave proposed that as
longasashared social construction can bedevel oped among group members,
CMC systems may be used as effectively as the traditional face-to-face
mediumfor virtual teams' interactions. Wehaveappliedthedia oguetechnique
to devel op our model, which canalso beusedto evaluatetheuseof CMCin
organisational contexts. Thedial oguetechniquecanbeadoptedtoassist group
membersto devel opashared group normfor further effectivecommunication,
whichisthekey for virtual teamsto achievetheir goals.

Thischapter hasdescribed amechani smthroughwhich CM C systemsmay be
appliedeffectively withinvirtual teamsthat aretask based anduse CM C asthe
primary communicationmedium. Oneof thereasonswhy virtual teamshavenot
been asproductiveasexpectedisthat teamsdo not devel op ashared basisfor
collaborative processesbeforethey work together to perform varioustasks.
Themodel presentedinthischapter providessomeguidancefor organisations
regarding CM C adoption and diffusion, aswell asgroup decision-making
performanceviaCM C systems. Itiswidely recognised that CM C systems
significantly alter communi cation processesand outcomesinorganisations. The
framework presented by thisresearch can provideabetter understanding of
CM C systems on organi sational communication processes and group out-
comesinorder toincreasethebenefitsderived fromtheir use.
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Chapter X1V

Changeand Challenge:
Managing the E-Business
Or ganization

John Mendonca
Purdue University, USA

Abstract

In addition to changing the ways or ganizations do business, the adoption
of e-businessfor cessignificant changesto the or gani zationsthemsel ves—
in culture, structure, and in what needs to be managed and how it is
managed. Thischapter describescharacteristicsof e-businessthat impact
organizational management, focuses on four major ways in which
organizational management isimpacted, and offerssomemajor guidelines
for successin managing inan e-businessenvironment. Under standing the
challenges and adopting new management styles and techniques are
critical success factors for the netcentric organization.
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| ntroduction

E-businessisamajor disruptiveforcefor organizations. Inadditionto changing
thecompetitivelandscapeandintroducing new waysof doi ng busi ness, new
products, and new waysto deliver them, theextensiveand rapid depl oyment
of e-business has caused significant changesto organizations. Net-centric
organi zations—thosewhich conduct significant businessoninternal and exter-
nal digital networks—arefinding that business-to-consumer, business-to-
business, and other applicationsand businessmodel sareconvergingtoform
thee-enterprise, inwhichtheentireva uechain, fromprocurement to customer
service,isfully digitally integrated. Adoption of e-businessthusforcesmany
organizational changesthat providenew and complex challengesfor leaders
and managersengaged in el ectronic business.

Technol ogical, economic, and societal factorshave contributedto createthe
modern netcentric organization. Thistypeof organizationisonethat not only
uses, but also clearly exploits, digitized dataand theautomated processesthat
usethemeffectively and efficiently. Thenetcentric organi zation usesnetworks
to sharecontent (data) and processwithin the organization and without—to
customers, suppliers, and sometimeseven competitors(suchaswithelectronic
markets).

Thetechnical capabilitiesof thelnternet, combinedwithintranetsand extranets,
enablenew waysto communicateand exchangeinformationat any time, inany
place, inavariety of ways. Therapidand continuing declineintechnol ogy costs
relativeto productivity encouragestheadoption of thesetechnol ogies. Eco-
nomic pressuresthat support the creation of network-based organizations
includethedevel opment of theglobal economy, acompetitiveenvironment that
demandsbetter-faster-cheaper productsand processes, busi ness-to-business
aliances, the fast pace of market change, and the increased power of
consumers. Soci etal pressuresincludechangesintheexpectationsof consum-
ers and workers—for example, in the amount and types of information
expected about commercial goodsand commercial and government services.
More and more, consumers expect 24-7 service levels accessible viathe
Internet. Asthetechnol ogy matures, mobilecommercewill surely becomean
expectationaswell.

Theextent towhich organi zationsareimpacted by e-businessis, of course, a
function of how thoroughly and how rapidly they adopt netcentric business
practices. A company that usesthel nternet merely for postinganonlinecatalog

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Change and Challenge 279

(anearly, first-stage implementation of e-commerce) isnot asextensively
impacted astheorgani zation that participatesin enterprise-wideinter-organi-
zational e-business. Companiesthat areculturally opentochangeandthat have
leaderswho understand the capabilitiesand benefitsof digital, information-
based processeswill be affected most.

This chapter describesthe general characteristics of e-businessthat force
fundamental changeto organi zational management. It focusesonfour signifi-
cant dimensionsof theimpact of e-businesson managing organi zations. how
organi zations manage and control processes and projects; organizational
design; technol ogy transfer management; and changesto thenatureof work—
what workers do and how, where and when they work. It also offers some
guidelinesfor successfully managingthee-businessorgani zation asaresponse
totheseforces.

Backgr ound

A definition of e-business, asused here, isnecessary, particularly inregardsto
differentiationfrome-commerce. Thereiscertainly debateamonginformation
technol ogistsand academi csabout themeaning and coverageof thetermse-
business and e-commerce. Rayport and Jaworski (2000) argue that e-
commerceencompassestheentireset of electronically based organizational
activities, including theinformation systemsinfrastructure. Kalakotaand
Robinson (2001), ontheother hand, usee-businessasthemoreinclusiveterm,
and posit e-commerceasaprecursor, developmentally, inanorganization’s
progression to e-business. Laudon and Traver (2001) suggest that e-com-
merce primarily involvestransactionsthat crossfirm boundaries, whilee-
businessconcernsuseof digital technol ogiesfor processeswithinthefirm—
thusviewing the conceptsasmostly exclusivewith someoverl ap.

For thisdiscussion abroad view of e-businessisadopted, onethat encom-
passese-commerceandincludesall digitally based transactions, processes,
and communication, bothinternally and externally directed, that support the
organization. Organizationsthat fully embracee-businessarenetcentric. That
is, they conduct significant businessonintranets, extranets, thelnternet, and
other networksof variousprotocol sand technol ogies. Under thisdefinition,in
additiontoInternet protocol technol ogiesand onlinecommerce, e-business
technol ogiesincludecollaborativesoftware, el ectronicdatainterchange(EDI),
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enterprise-widedatabases, real timeinformationexchange, enterpriseapplica-
tions(such assupply chain management and customer rel ationship manage-
ment), mobilecommerceand more.

Historically, technol ogy hasbeen anenabler of businesstransformation, and e-
businesstechnol ogiesarecertainly no exception. Theconcept of information
technol ogy asadisruptiveforcewithinorganizationsisonethat wasdevel oped
at |east adecade ago and incorporated i nto basi c conceptsof re-engineering
(Champy, 2001).

Asaset of technol ogies, e-businessisarguably the most disruptiveforcein
organizationsinmany decades. At thecoreof theimpact of e-businessisits
capability to“collapse” timeand space, allowing organi zationsto dissolve
boundaries to better-faster-cheaper commerce (Ashkenas, Ulrich, Jick &
Kerr, 1995). Thelnternet, for example, reducesor eliminatestimeboundaries
by enablingfast (instantaneousor s multaneous) communi cation and sharing of
information. E-busi nesstechnol ogi eslessen geographi c boundariesthat physi-
cally separateempl oyeesand organi zationsfrom oneanother and fromtheir
customers. Network based collaborative software, for example, allowsfor
synchronousor asynchronous communication and effectiveteam building
acrossboundaries. For exampl e, workerscan usesearch enginesandintel ligent
agents (“bots”) to scour global resourcesfor thelatest news, research, and
other informationto support organi zational objectives. Another exampleisthe
useof streamingvideo, which hasthecapability of delivering complex, content-
richinformationinreal timemodewhenever theviewer isready.

Operatingwithinan e-businessparadigmisalsodisruptiveinregardstothe
bal anceof power between companiesandtheir customers. Fingar, Kumar and
Sharma (2000, p. 24) suggest that because of theaccesstoinformation, the
Internet “turnsthe producer-consumer rel ationship upside down, with the
balanceof power goingtothecustomer”. Thisisvery differentfromearlier
busi nessparadigmsinwhichinformationistightly controlled by companies.

Some primary characteristics of e-business that contribute to its being a
disruptiveforceinthemanagement of organizationsinclude:

e Ubiquity. Traditional, non-electronicbusinessislimited by place. Thee-
marketspaceisavailableto consumersnearly everywhereat timesandin
locationsconvenient tothem. Organizationsmust changestructureand
management approachto support this.
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* Reach.Mosttraditional commerceislocal or regional, concentratedin
geographically accessiblemerchants. E-businessencompassespoten-
tially global reach andintroducesmanagement and control challengesthat
spangeographicbarriers.

*  Richness. Thisreferstocomplexity and content of amessageor product.
Intraditional commercethereisatradeoff betweenrichnessand reach—
inorder toproviderich content aseller neededto beface-to-facewitha
customer. Through onlinebusinessand mass customization of digital
content, e-businesscan dispel that tradeoff.

* Interactivity. E-businesstechnol ogiessupport easy, two-way synchro-
nous or asynchronous communication among workers, between the
organizationanditscustomersand suppliers, and between organi zations,

* Informationtransparency. Thisreferstotheease, efficiency and effective-
nessof information collection, distribution, and exchangethat surround
thenetcentricorganization.

Thesedisruptiveforcesfundamentally alter thecompetitiveenvironmentin
which organizationsoperateand forcesthemto changein order tocompete
successfully and, inthelongrun, tosurvive.

Challenges in Managing for E-Business

Management: Structure, Control, and Planning

One magjor impact on the organization is on how they manage and control
processes, rel ationshipsand projects. Thefundamental challengeto manage-
ment istheneed toimplement the processesand infrastructurethat support
infor mation management, in additiontothetraditional product management
paradigm. Theintroduction of disruptivee-busi nesstechnol ogiescannot help
but significantly (and appropriately) impact the organi zation’ smanagement
structureand management procedures, style, and techniques.

Through thedeployment of networks, information quality and richnesshas

improved, anditsfacileand rapid movement throughout the organi zation has
been greatly enhanced. Information transparency canprovidelower-level
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workerstheinformationthey need to makedecisionswithlessdirectionand
screening from upper management. Thusmanagersand workerswho previ-
ously merely served asconduitsof information canbebypassed, and eventual ly
eliminated. Thisfacility of knowledgetransfer tendstoward lessstructural
formality, decentralization of decisionauthority andagreater relianceonskills
(Wang, 1997). It therefore promotesaflatter managerial hierarchy because
employeeshavegreater independence and managerscan effectively havea
wider span of control.

Although managershaveawaysworked on good rel ationshi p management,
automated enterprise systems such as customer rel ationship management
(CRM) and supply chain management (SCM) significantly changetheway in
whichrelationshipswith customersand suppliersmust be managed. Because
these systemscan deliver significant valuetotheorganization, they demand
significant attention and management resources. | nter-organi zational rel ation-
shipsareasignificant aspect of e-business, but managinginterfacesinthese
systemsand networksisparticularly challenging. Businessesareextendingtheir
internal processesand strategi esintointer-organi zational spaceinordertogan
benefits, such as cost reduction, and there is a growing reliance on inter-
organizational learningtoimprove performance (Scott, 2000). Theseexten-
sionsintroduceanadditional level of complexity. SCM systems, for example,
contributeval uethrough the sharing of dataand processes, but requireahigh
level of trust among participants(Hoffman, Novak & Peralta, 1999).

Project managementisal somorecomplexinahighly competitivenetcentrice-
commerce environment that demands better-faster-cheaper products and
processesdevel oped andimplemented vialightning-quick schedul es. Y ourdon
(2000) suggeststhat newer flexibl e, rapid devel opment approachesto project
management arenecessary for e-businessprojects. Inthiskind of emergent,
unformed, somewhat chaotic environment, atraditional approachtousingan
optimal methodology, one that is predictable, tested, and proven, has no
application, and managersneed to adapt accordingly.

Inplanningfor e-business, organizationsneedto carefully evaluatetheir own
current capabilitiesandidentify new capabilitiesneeded. Intherapidly chang-
ingdigital environment, traditional top-down planningisoftenviewed astoo
cumbersomeandinflexible(Kalakota, 2001). Becauseof this, theinsightsof
front-lineempl oyeeshaveincreasedinsignificanceandtendto supportamore
bottom-up strategy (Wang, 1997). Unfortunately, the“justdoit” approach,
whichde-emphasi zesplanning and deliversproductsmorequickly, a'sohasa
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highlevel of risk. Arguably, dissatisfactionwith early implementationsof e-

commerceapplicationswasaresult, toasignificant extent, of poor planningand
design.

Managing the Transition: Technology Transfer

A second magjor impact for organi zational management caused by theadoption
of e-businessisintechnology transfer management. Although organizations
haveal waysbeen concerned about changemanagement, theintroduction of e-
businesssignificantly affectsthebreadth, depth, and paceof change. Inorder
tobesuccessful, organizationsthat chooseto participatefully ine-business
must undertakemaj or changesthat i ncludeadopting new technol ogies, chang-
ing existing busi ness processes, and transitioning workersto new rolesand
skills. A major concernof corporateleadersand managersishow toeffectively,
efficiently, and quickly transformanorgani zationfroman ol der businessdesign
andmodel toonethat iscompetitiveandfully operational inthedigital business
world. Theseleadersand managersmust functionasfully informed change
agents, anticipating the need for transformation and carefully guiding the
organization through planning andimplementation of all thefacetsof new
businessparadigms. Thetransformationmay begradual or quick, narrowly or
widely focused, involveonly internal componentsor extensively involvecus-
tomers, suppliersand other external entities. Major characteristicsand pro-
cessesfor successfully managing thetransitionincludevision, processre-
engineering, andarchitectureredesignknowledgeand skills.

Technol ogical innovationsby themsel vesintroducenew learning challengesfor
managers. Organizational |eadersneed to understand new waysto compete
effectively (Porter,2001). E-businessinfrastructureiscomplex, requireshigh
levelsof consistency andreliability, and oftenisglobally implemented. For
exampl e, technical managersmust acquirenew skill setsfor rapid devel opment
andimplementation. They needto understand thecapabilitiesandlimitationsof
new technol ogiesand devel op strategi esfor integrationinto existing processes
and systems. M anagersin netcentric organizationsareoften faced with new
transnational legal, cultural, and socia issuesduetotheimplementation of new
technol ogiesand processesglobally.
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Organizational ReDesign

A third major way that management i simpacted i sin organizational design.
Informationtechnology (1T),ingeneral, haslong beenasourceof consideration
regardingitsimpact on organizational design (see, for example, Malone&
Rockart, 1993). Lau et al. (2001) arguethat design and culture arethetwo
most significant waysinwhich | T impactstheorganization. Lucasand Baroudi
(1994) provideastrong view of e-businesstechnol ogiesasagentsfor organi-
zational change, particularly for new organizational formssuch asvirtual
organizations, negotiated organi zations, and vertically integrated conglomer-
ates.

Organizational designisdirectly impacted by theubiquity and transparency of
informationinthenetcentric organization. Asnoted previously, theseforces
tendtoward supporting aflatter organization. Another forcefor organizations
redesigning themselvesisalliancebuilding for e-commerce, something even
small companiescanuseeffectively. Becauseof thefacility of communication
andthelowering of coordination costs, companiescan moreeasily exchange
information asaresourceand asacommaodity. Theresultisincreased value-
added partnering, suchasfor SCM systems(Hitt & Brynjolfsson, 1997). The
fully developed e-enterpriseincludes organizationsin the same and other
industriesthat work together through complex processesthat bring together
customers, suppliers, distributors, and others. Thisleadsto an interesting
phenomenon and management challenge—thecooperation of competitors, for
exampleinestablishingindustry exchangesthat facilitate purchasing.

Still another significant way organizationschangetheir structurefor e-business
isviaglobalization, whichisenabl ed by telecommuni cationsnetworksandisa
featureof advanced e-businessadaptation. Atthesimplest |evel of implemen-
tation, companiescan adopt e-businesswithlittle changeto structure. How-
ever, asorganizationsbegintofully exploit the e-business capabilitiesthat
reduceor eliminate spaceand timebarriersto commerce, they need to adopt
structuresthat support aglobal I T infrastructure. Consultant Robert Heller
(2001) arguesthat no matter how well aClOwiresaglobal enterprise, atop-
downinflexiblemanagement structurewill keepit slow andinefficient.

Theeaseand|ow cost of communicationviathelnternet hasalsofacilitated
further growthinoutsourcing (Wang, 1997). Thevirtual organizationextends
the outsourcing facility to its maximum capability (Donlon, 1997). Asan
exampl e, applicationserviceproviderssell accessto I nternet based software
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applications. Organizationsthat contract for these servicescanreducecosts
andeliminatethedifficultiesof devel oping and maintai ning complex systems,
particularly thosesystemsthat arefundamental ly operational anddonot deliver
competitiveadvantage. Organizationsthat adopt significantlevel sof outsourcing
require different organizational structure than those that do not (Lucas &
Baroudi, 1994).

Organizational Impact: Work and Workers

A fourthsignificant way inwhichthemanagement of organi zationsisimpacted
by e-businessadoptionisinthechangeintheway peoplework. Efficient and
effectivecommunications, accessto aweal th of varioustypesof information,
and the automation of processes inevitably lead to work redesign and an
increasein“virtual” (i.e., netcentric, paperless) work. Infact, tofully exploitthe
capabilitiesof thesetechnol ogiesand processes, an organizationmust redesign
what tasksworkersperform, whereand whenthey performthem, who doesthe
work, and what kindsof skillsare needed.

Sometasksarebest doneby peopl e, but many otherswithinthee-commerce
realm can beeffectively doneby computers. Asmoreand moreorganizations
adopt e-commerceanditsfunctional ity expands, moreand moreprocesseswill
beautomated. Disintermediation effortsthat eliminatethe® middleman” and
allow customersdirect accesstoinformation (for example, thereplacement of
telephoneorder clerkswith Web-based ordering) replaceworkerswho once
performed basi c salesand customer servicetaskswith higher-level knowledge
workers who need to be capable of collecting, analyzing, and integrating
information (Kalakota& Robsinson, 2001). They handlethemorecomplex
transactionsand queriesthat requireintegrated skillsand that cannot beeasily
automated.

Where and when people work is also changing. Network based work is
informationandknowledgeintensiveandislesstiedtorestrictivetimeand place
parameters(Hitt & Brynolfsson, 1997). Althoughthewirelessdatacommuni-
cationindustry hashad arocky start (Dunne, 2001), mobilee-businessretains
thepotential todeliver real timeinformationtoremotelocationsandtoenable
many types of commercial transactions that can be executed outside the
traditional work environment and work hours, thussupportingamoremobile
work force. Web-enabled personal deviceswill greatly extend functionality
and mobility andvirtua privatenetworkswill providetheflexibility and security
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workers need. Organizations will more frequently face the challenges of
managing, eval uating, and rewarding virtual workerswho areglobally dis-
persed.

Asnoted earlier, the changing communication patternsof workersleadtoa
flatter organizational structure. They canal soleadto morecollaborativework
(Rudnick, 1996). Cross-functional integration, inter-organizational andintra-
organizational structuresare common componentsof e-commercethat are
facilitated by collaborativetechnologies. Task oriented work teamsare not
limited by geographicproximity. Virtua communities, unitingmanagers, work-
ersand professional swithinand acrossorgani zations, and even acrossindus-
tries, canbemoreeasily devel oped and maintai ned for supporting knowledge
sharingandlearning (Lau, 2001).

From the worker’s point of view, there are several major negatives for
workers. Oneistheworker stressthat isaninevitableresult of extendingthe
work intole suretimeandinto homesand carsand other traditionally non-work
spaces. The fast pace of change, the need to adopt new skillsquickly, and
independenceinknowledgework areal so stressfactors. Another concernto
workers is the ease with which processes can be outsourced. Once an
infrastructurefor virtual workisestablished, work canbeaccomplished abroad
aseasily asit can be done domestically. While easier accessto |less costly
human resourcesisafinancial benefittocompanies, “ electronicimmigration”
canresultinjoblosses.

Changesinwhat peopledo, thekindsof skillsneeded, whereand whenthey
work, outsourcing, andtheincreased stressof omni-present work all present
special challengesto managers.

Managing E-Business. A “ Systems”
Approach

Becauseof itspotential extensiveimpact onthecore parametersfor managing
an organization, leaders and managers should approach e-businessfrom a
“systems” perspective. E-businessisnot just about changing businesspro-
cesses and the way products are devel oped, marketed and distributed. A
systemsperspectivewill approach theadoption of e-businessasasystemic
change, affecting multipleaspectsof an organization’ scomponentsand con-
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stituents. Itistoo easy amistakefor managersto seee-businessasan “external”
objectiveentity that isabout what to manage, instead of onethat directly affects
howto manage. M anagerswho recognizethesignificant expected impact will
bebetter preparedfor changing theway that peoplearemanaged, changingthe
structuresthat support management, supporting employeesasthey change
how, when, and wherethey work, and enabling an organi zational culturethat
will support effectiveand successful e-business.

Tomanagethee-businessorgani zation successfully, managersneedtodothe
following:

*  Understandtheimpact of adopting netcentric processeson all aspectsof
theorganization, including structure, culture, workers, rel ationships,
processes, technol ogy, andinformation coll ection and di ssemination.

*  Redesigntheorganizationto successfully exploit e-businesscapabilities
andinformationvalue. Allow for moreindependent workers, collabora-
tivework, andwork acrosstraditional timeand spacebarriers.

*  Adopt flexible planning and project management techniquesthat are
responsivetotheneedsandfast paceof changeinthecompetitivedigital
economy.

*  Adopt change management procedures that keep all constituentsin-
formed asnew processesaredevel oped and implemented.

* Learntomanagegeographically distributed customers, suppliers, and
knowledgeworkers.

Conclusion

Inasurvey of 33,000 organizations, IBM found that 80% were at somestage
of e-businessadoption (Perna, 2003). Of these, 28% wereat asecond stage—
conducting businesstransactionsfor employees, customersand suppliers. As
more and more organizations face the challenges of doing e-business at a
transactional level, managerswill needto understand theextensiveimpact on
many of thesystems, componentsand constituentsthat comprisethemodern
enterpriseand change how they manage organi zations. Understanding the
challengesand adopting new management stylesand techniquesarecritical
successfactorsfor thenetcentric organizationin thecoming decade.
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Chapter XV

DataQuality and Wor k

Alignment:

Do IT Professionals
Think Differently?

Latif Al-Hakim
University of Southern Queensland, Australia

Hongjiang Xu
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Abstract

Organisational decision-makers have experienced the adver se effects of
decisionsbased oninformation of inferior quality. Millionsof dollarshave
been spent on information systemsto improve data quality (DQ)* as well
asthe skillsand capacity of I T professionals. It isan important issue that
the IT professionals align their work within the expectation of the
organisation’ svision. Thischapter providessometheoretical background
to DQ and establishes a link between DQ, performance-importance
analysis and work alignment. Four case studies are presented to support
the theory developed in this chapter and to answer the question as to
whether the IT professionals consider DQ issues differently from other
information users.
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| ntroduction

Thereisonethingwecanall agreeonwhenit comesto discussing therecent
advancesininformationtechnology (IT). I T hasdramatically changedtheway
inwhichbusinessoperates. Thelnternet, for instance, bringswithit ubiquitous
connectivity, real-timeaccesstoinformation and allowsthe organisation to
communicateinstantly with customers, suppliersand partners(El Sawy, 2001).
Moreand moreelectronically captured information needsto be processed,
stored, and distributed through | T-based business systems. Informationis
shared amongst variousdecision makerswithin organisationsand between
supply chain partnersnot only to benchmark, amend or formul atecompetitive
strategiesbut al soto control day-to-day operationsand to solve problemson
areal-timebasis(Al-Hakim, 2003a).

Ontheother hand, I T advancescan createproblemsrather than benefitingthe
organisation, if dataquality (DQ) issueshave not been properly addressed.
Although software bugs and facility catastrophe are likely to be widely
reported, by far the most common source of businessfailureisdataquality
(Laudon & Laudon, 2002). Firmsbecomeso critically dependent oninforma-
tionthat DQ problemsmust beidentified and treated asurgently aspossible.

Thereisstrong evidenceto suggest that DQ hasbecomeacritical concern of
organisations(Leeetal ., 2002; Redman, 1998; Wand & Wang, 1996). The
growth of datawarehouses, communi cationandinformationtechnol ogieshave
increasedtheneedfor, and awarenessof, highDQinorganisations(Leeetal .,
2002). DQ hasbeenrated asatop concernto dataconsumers(Wang, 1996)
and reported asone of six categoriescommonly employed in management
information systemsresearch (Delone& McLean, 1992).

Zerodefectsininformation systemsof any complexity cannot beachievedand
therearetechnol ogical barriersto perfect information systems. Accordingto
Huangetal. (1999) most chief executiveofficers(CEOs) haveexperiencedthe
adverseeffectsof decisionsbased oninformationof inferior quality. Atthe
sametime, most chief information officershaveexperienced thedi scomfort of
explaining why, in light of the costly investment made by the company in
informationtechnology, thesedataareof inferior quality.

Many firmsstriveto satisfy theorganisational needfor DQ. “All too often,
however, DQisnot delivered or isnot accessibleto the user. Thisdoesnot
haveto be so” (Huang et al., 1999, p. 9).
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Strongetal. (1997) identify threerolesfor peopleworkingwithininformation
systems:

1. Information producersarethosewho create or collect data;

2. Information custodiansarethosewho design, devel op and maintainthe
dataandinformationsystems; and

3. Information consumersarethosewho usetheinformation.

Wang (1998) findsan anal ogy between quality i ssuesin product manufacturing
andthoseininformation manufacturing and assertsthat information manufac-
turing can be viewed as a processing system acting on raw datato produce
information products. Based onthework of Wang (1998), Huangeta . (1999)
add another rolefor the peopleworking withininformation systems, that s,
information product managers. | nformation product managersarethosewho
areresponsiblefor managing theentireinformation product processes. Infor-
mation custodiansand information product managerscould beseenas“|T
professonals’.

I'T professionals, information producersandinformationconsumersareall data
usersbut with different degreesof complexity and scope. Thepeopleworking
withintheinformation systeminan organisation can be seen asacustomer-
supplierinformation network inwhich every employeehasinternal customers
whoreceiveinformationfromsupplierswithintheorganisation. Thel T profes-
sional smay beconsidered asinformation supplierstotheinformation consum-
ers, who arethe ultimate users of information. The question raised by this
researchiswhether thel T professional sthink differently fromothers, thatis,
from the information consumers. A gap in the thinking could disclose an
important dimensionaffectingDQinorganisations.

Thischapter isorganisedintotwo parts. Thefirst part providessometheoreti-
cal background to DQ and its relation to work alignment. This first part
comprisesfour sections. Thefirst section emphasi sesthecorrel ation between
DQ and quality management for products and considersinformation asan
intangibleproduct. The second section exploresthedimensionsof DQ and
factorsaffecting DQ. Thethird sectioninvestigatestherel ationship betweenthe
informationuser’ sexpectationfromeachfactor andtheuser’ sperceptionof the
factor’ sperformance. Thefourth section establishesalink between perfor-
mance-importanceanalysisandwork alignment, and constructsseveral formu-
lasfor determining DQ alignment.
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Figure 1. Outline Structure of the Chapter.
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Thesecond part of thischapter presentsfour casestudies. Thetheory of DQ
alignment devel opedinthefirst partisusedto show whether I T professionals
think differently from other information users. Thelast section of thischapter
discussesthelimitationsand benefitsof thisstudy and drawsconclusionsfrom
thecasestudies. Figurelillustratesthestructureof thechapter.

Part 1. Theoretical Background

DQ: Information Product

Forza(1995a) suggeststhat new production model s(world-classmanufactur-
ing and lean manufacturing, etc.) havenot clarified theroleof information
systemsinquality management. Forza(1995b) concludesthat linksbetween
suppliersand customersinterm of quality practicesandinformationflows
strongly influenceachievement of quality performance. Wang (1998) takesa
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step beyond thework of Forzaand findsan anal ogy between quality issuesin
product manufacturing and thoseininformation manufacturing and assertsthat
information manufacturing can beviewed asaprocessing systemactingonraw
datato produce information products. He urges organisations to manage
information asthey manage productsif they want to increase productivity.
Meade and Sarkis (1999) emphasise that, in an agile environment, skills,
knowledgeandinformation arenolonger enoughfor achieving or enhancing
competitivenesswithout theability to converttheknowledge, skill andinforma
tionintoproducts. “ Ability toconvert” iswhat companiesarereally relyingon
toachievecustomer satisfaction (Al-Hakim, 2003a). Clearly, therearea so
somedifferencesbetween product manufacturing andinformation manufactur-
ing. Forinstance, theraw material susedininformation manufacturing aredata,
which canbeconsumed by morethan oneconsumer without depl etion, notlike
raw material sin product manufacturingthat canonly beusedfor singlephysical
products. However, suchdifferencewill not affect theanal ogy proposed by
Wang (1998).

Theanal ogy between productsandinformation (Wang, 1998, 1999) andthe
strong relation betweeninformationflows, quality practicesand quality perfor-
mance (Forza, 1995a, 1995b) establish astrong correlation between DQ and
quality management for physical product and service. Aninformation product
hasquality dimensionsthat can bemeasured, analysed andimproved. How-
ever, DQisdifferent fromthequality management of amanufacturing system
sincetheusersof theend product areundefinedintheformer, whereasthey are
clearly definedinthelatter (Sen, 2001).

Information quality or DQ can be viewed by information consumersfrom
variousperspectives; as“fitnessforintended use,” “ conformanceto specifica-
tions” or as “meeting or exceeding customer expectations’. Sen (2001)
emphasi sestheimportanceof applyingtotal quality management (TQM) tothe
production of information. Sen argues that the zero defects goal of TQM
becomesparticularly relevant to dataand information producing entitiesto
avoidundesired consequences. Based ontheprinciplesof TQM, Wang (1998)
and Huang et al. (1999) addresstotal data management quality (TDQM).
Further, Wang et al. (2003) emphasise the criticality of having tools and
techniquesto managethelifecycleof theinformation product and stressthe
importance of devel opingamechanismfor producing thelnfor mation Prod-
uct Map (IPMap), just likeablueprint for an assembly linethat producesa
physical product. Further, Leeet al. (2002) devel op amethodology for DQ
assessment and benchmarking considering DQ dimensi onsthat coversaspects
of DQthat areimportant toinformation consumers.
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Theexplosion of thelnternet offersnew challengesfor marketing. Sincethe
birth of World WideWeb (WWW) in 1993, companiesarerushingtotheWeb
to enhancetheir competitiveness. Web-based customer serviceprovidesa
closeconnection between customersand compani es, between companies, and
amongthecustomersthemselves(Kiani, 1998; Li etal., 2003). Thetraditional
emphasisonthephysical facilities, equipment, personnel appearance, and
other tangiblesdoesnot seem important dueto the absence of physical and
face-to-face interaction (Rohan, 1998). DQ, on the other hand, plays an
important roleintheeval uation of Web-based servicequality (Li etal., 2003).

Onecan conjuncturefromtheabovediscussionthat factorsinfluencingDQare
thesameasthoseaffecting quality management of physical products. However,
thestrength or influence of each factor may not besameanditisimmatureto
concludeexisting similarity indegreeof criticality of thesefactorsonDQand
guality management of physical products.

DQ: Dimensions and Factors

Just likequality management of physical products, DQhasmultipledimensions.
Peopleview quality inrelationtodiffering criteriabased ontheir individual roles
in the production-marketing chain (Evans & Lindsay, 2002). Thus, it is
important tounderstand thevari ousperspectivesfromwhichquality isviewed.
DQdimensionsrefer toissuesthat areimportant to i nformation consumers.
Strong et al. (1997) group the DQ dimensionsinto four categories. These
categoriesarecontextual DQ, intrinsic DQ, accessibility DQ and representa-
tionDQ(Tablel). Thesecategoriesarewidely acceptableintheliterature(Lee
etal., 2002). However, thereareno uniformlistsfor the DQ dimensionsas
illustratedin Table 1. Thechoiceof thesedimensionsisprimarily based on
intuitiveunderstanding, industrial experience, or literaturereview (Huangetal .,
1999) and dependsontheactual useof information. Thus, goodinformationfor
aspecificuser inonecasemay not besufficientinanother case.

Thedimensionsof DQ areuseful inensuring coverageof theconcept of DQ but
arenot asuseful for decidingwhat todotoimproveDQ (Leeetal., 2002).In
other words, improvingthequality of information comprisesfactorsother than
DQ dimensions. DQ has, accordingly, two setsof elements. Theseare DQ
dimensionsand DQ factors. To determinefactorsaffecting DQweneedto
understand the concept of critical successfactors(CSF).
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Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



298 Al-Hakim & Xu

The concept of critical successfactors (CSF) wasfirst defined by Rochart
(1997) asthelimited number of identified operational goalsshaped by the

industry, thefirm, themanager, and thebroader environment that arebelieved
if they aresatisfactory, will ensure successful competitiveadvantage perfor-

Table 2. Factors Affecting Data Quality.
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mancefor theorganisation (Laudon & Laudon, 2002). The CSF approachhas
becomean accepted top-down methodol ogy for corporate strategic planning
(Chen, 1999). It can highlight thekey requirementsof top management (Byers
& Blume, 1994). Onecan concludefromtheliteraturethatidentifying CSF
formsthefirst stepfor devel oping aroadmap for improving performanceand
hencecompetitiveadvantage (Laudon & Laudon, 2002).

Therehavebeen many studiesof critical successfactorsinquality management
of manufacturing systemssuchastotal quality management (TQM) andjust-in-
time(JIT). Someof thedataquality literaturehasaddressed thecritical points
andfactorsfor dataquality. Table 2indicatesthesummary of theliterature
review identifyingfactorsinfluencingdataquality.

DQ: Perception and Expectation

Therehavebeendifferent conceptual approachestoquality. Wedo not attempt
todebatetherel ativemeritsof each approach. Rather, the“ customer-driven
quality” approach (Evans& Lindsay, 2002) ischosenand usedtodevelopa
framework that allowsusto analyse DQ fromtheviewpoint of thecustomer,
making quality a subjective assessment dependent on the satisfaction of
informationusers.

As early as 1973, Power and Dickson (1973) concluded that customer
satisfactionisthemost critical criterioninmeasuring computer system success
or failure. Bailey and Pearson (1983) argued that user satisfactioniscorrel ated
toinformation system utilisation and system successand pointed out theneed
for an accepted measure of satisfaction. Bailey and Pearson define user
satisfaction asthe sum of the user’ sweighted reaction to aset of factorsas
showninFigure?2.

Figure 2. Customer Satisfaction (Bailey & Pearson, 1983).
S=x Rij Wij

Where:
Si is the satisfaction of individual i,

Rij is the reaction to factor j of individual i; and

Wij is the weight of factor j by individual i.
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Theformulaof Bailey and Pearson suggeststhat satisfactionisthesumof one’s
positiveand negativereactiontoaset of weighted factors. Bailey and Pearson
suggested acomplicated rating methodinthat theindividual’ sfeeling must be
placed somewherebetween a“ most negative’ reactionand* most positive”
reaction.

Maister (1985) identifiestwo important elementsthat constitute customer
satisfaction. Thesearecustomer expectationand customer perception (Barlow,
2002; Maister, 1985). Maister emphasisesthat if acustomer receivesabetter
servicethan hisor her expectation, heor shewill |eave happy and satisfied.
Maister translated thisassertioninto asimpleformulaasshowninFigure 3.
Other researchersal so support thenotion of satisfactioninrelationtoservice
guality of information systemsasthediscrepancy between customers' percep-
tionsand expectations (Parasuramanet al., 1985; Pitt et al., 1995; Watson &
Pitt, 1998).

Figure 3. Relationship Between Customer’s Satisfaction and His/Her
Perception and Expectation (Barlow, 2000; Maister, 1985).

Customer’s Satisfaction = Customer’s Perception —
Customer’s Expectation (1)

From the viewpoint of Evansand Lindsay (2002) areference to customer
needs and expectationsisareflection of the customer’ s expected quality.
Customer-drivenquality isabout trand ating expected quality into output during
thedesign, productionand delivery processes. Perceived quality, ontheother
hand, isthe customer’ sperception of theoverall quality or superiority of a
product or serviceand, accordingly, drives consumer behaviour (Evans &
Lindsay, 2002). Evansand Lindsay emphasi sethat perceived quality isthearea
whereproducersshouldreally centretheir concerns. They derivedformula2
of Figure4fortheactual product quality.
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Figure 4. Relationships Between Various Aspects of Quality ( Formula 2
was adapted from Evans & Lindsay, 2002).

Product Quality = Perceived Quality — Expected Quality  (2)

Data Quality (DQ) = Perceived DQ — Expected DQ 3

Any differencesbetweentheperceived quality and expected quality can cause
either satisfaction (perceived quality ishigher than or equal toexpected quality)
or dissatisfaction (perceived quality islessthan theexpected quality).

Consideringtheanal ogy between DQ and product quality, formula2inFigure
4isapplicablea sotoinformation, whether fromthesatisfaction viewpoint or
fromDQ perception (formula3- Figure4).

Performance standardsfor information are difficult to measure, primarily
becauseinformation manufacturing systemsdeliver intangibleproducts. I ntan-
gibleproductsmust beperformed at the convenienceof theusersand managing
intangiblequality characteristicsdependsonusers' performanceand behaviour
andismoredifficult (Evans& Lindsay, 2002).

Eachinformation user may havedifferent perceptionsabout anorganisation’s
visionandthen about variousfactorsaffecting DQ. Theexpectationfromeach
factor affecting DQ may depend ontheuser’ sperformanceand behaviour. In
other words, theorgani sation’ svisionmay beinterpreted by variousinforma-
tionusersdifferently. Variousinterpretation of anorganisation’ svisionrepre-
sents a potential problem in information flow and then aproblem in DQ.
Organisationsshouldfind aplatformthat hel psvariousinformation usersto
aligntheir interpretation of theorganisation’ svisionwiththeactual interpreta-
tionasperceived by the organisation’ sexecutiveor CEO. Thenext section
attemptstolink DQ andwork alignment.

DQ: Work Alignment

It should be noted that the CSF method isclearly biased toward top manage-
ment becausethey aretheones(generally theonly ones) interviewedinrelation
toidentification of CSFs(Laudon & Laudon, 2002). The question may be
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asked astowhether thetraditional methodol ogy of barely determining CSFwill
benefittheorganisation.

Kraines(2001) arguesthat engagement and competence of employeesinan
organisation may not benefit the organisation without their work alignment.
Kraines(2001) states:

“ People can beengaged intheir work with everyfibre of their being, but unless
they are aligned, their work will not do the organisation much good. Employ-
ees are aligned when they under stand the relationship between their activities
and goals and those of their organisation, managers, and co-workers —and

then act on that.”

M anagement | eadership shoul d devel op aclear understanding of the passion
and competenciesof every individual intheirwork groupandthenstrivetoalign
that passion and those competencies with the work group contributions
(Roepkeet al., 2000).

How canwork alignment bemeasured?Indeed, it isdifficult tomeasurethe
actual performanceof theorgani sation’ sstakehol ders. Theresearch considers
theexecutives' interpretation or perception asascal eto measurethework
alignment. Our methodology issupported by the new research authored by
Kathleenetal. (2003) and published inHarvard Business Review. K athleen
et al. ask which of thecompeting views—information accuracy or information
interpretation—istheright one. They statethat “inthecomplex worldinwhich
most business|eadersoperate, information about the[work] environment,
though abundant, isseldom obviousinitsimplications. Executivestherefore
have no choicebut to interpret and intuit the datathey receive’ (Kathleen,
Sutcliffe & Weber, 2003). They conclude that the way senior executives
interpret their businessenvironment ismoreimportant for performancethan
how accurately they know their environment.

Thereareseveral factorsaffecting DQasdemonstratedin Table2. Executives
asstrategic plannersand decision makershave certain expectationsof each
factor that should beachieved and can assesstherel ativeimportanceof factors
inrespecttotheorganisation’ svision. They canalso perceiveor interpret the
performanceof thefactor intheir organisation. Theexpectationfromafactor
isreferredtoas” expectedimportance” and theinterpretati on of performance
formsthe* perceived performance’ of afactor. A gridsimilar totheoneshown
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Figure5. Importance-Performance Comparison (source: Evansé& Lindsay,
2002).

PERFORMANCE

LOW HIGH
IMPORTANCE |LOW Who Cares? | Overkill
HIGH Vulnerable Strength

inFigure5 canbeusedto evaluate and anal ysetheimportance-performance
data(Evansé& Lindsay, 2002; Keytetal., 1994). Anorganisation should make
agreat effort toachi evehigh performanceonfactorsof highimportanceand not
towasteeffort onfactorsof low importance.

Importance-performanceanaysiswasfirstintroduced by Martillaand James
(1977). A gap between the perceived performance and the expected impor-
tanceof afactor may provide someindication astowhether executiveswere
successful in translating their vision to their employees, and hence such
perception may giveanindication regarding thedegreeof employees’ align-
ment withtheorganisation’ svision. Importance-performanceanalysiscanbe
incorporatedwithformulasland2inFigures3and4, respectively, tomeasure
theaignment of afactor or characteristicfromtheviewpoint of theorganisation’s
executiveasillustrated by formula4inFigure6. If afactor affectinginformation
quality iscritical and has anegative value of factor alignment (perceived

Figure 6. Factor Alignment (Adapted from Al-Hakim, 2003b).

Factor’s Alignment = Perceived Performance —
Expected Importance (4)

Factor’'s Alignment = Employee’s Expected
Importance — Executive’s
Expected Importance (5)
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performanceislessthan theexpectation), thenthe organisation may havea
potential problemwith DQ. Informationonfactor alignment allowsexecutives
to develop astrategy processto balancethe challengesassociated with the
gapsbetweenimportanceand performancefor CSF affecting DQ.

Informationusersfromvariousmanagerial |evel sof anorganisationmay have
certain expectations asto what each factor should achieve. They can also
predict therelativeimportance of factorsbased ontheir interpretation of the
organisation’ svisionand perception of their dutiesandresponsibilities. The
determination of an organisation’ sexecutive or CEO of theexpectedimpor-
tanceof afactor isareflection of theexecutive svision, or moreprecisely, the
organisation’ svisionand strategic plan. Theperception of other employeeson
theexpectedimportanceof thefactor isthereflection of how theorganisation’s
missionwasinterpreted by them. Thegap between theexpected performance
of factorsasinterpreted or percei ved by executivesand theother empl oyees—
formula5 of Figure6—formsanother practical measureof factor alignment
(Al-Hakim, 2003b).

If afactor affectinginformationquality iscritical and hasanegativevalueof
factor alignment (employee’ sexpectationislessthantheexecutiveexpecta-
tion), then we have a potential problem in information flow, information
interpretation andthenwith DQ. A positivevalue (employee’ sexpectationis
higher that executive' sexpectation) indicatesan overestimation, which may
resultinwasting effort toincreaseperformanceinlesscritical factors.

Ittner and L arcker (2003) find that, infar too many cases, management simply
relied onitsperception about performance of their employeesand what was
important to them, rather than verifying whether those assumptionshad any
basisinfact. Formulas4 and 5 provideagoodindicator for top management
toexaminetheir expectationrelativeto employees' interpretation of factors

importance— the DQ alignment. It also allows executivestoimplement a
correctiveaction, say training, toorient their employees. Basedonformulas4
and 5, one can configure four ways of determining the DQ alignment, as
illustratedinFigure?.

Takinganadvantagefrom Bailey and Person’ s(1983) customer’ ssatisfaction
definition, DQalignment can bedetermined asthesumof individuals' reaction
totheset of factorsaffecting DQ. Therelationsof DQalignment illustratedin
Figure7 canbeexpressedinfour formulasasshowninFigure8. Formula6is
ageneral expression of DQ alignment in which it definesthe gap between
perceptionand expectationfor all individual sintheorganisations. Formula7
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Figure 7. Ways of Determining DQ Alignment.

R
Two stakeholder

\HHHHH‘HHHH\H HHHHH\HHH

Stakeholder

Organisation’s H“‘

Perception

considers the gap between DQ expectation and DQ perception from the
viewpoint of the organisation’s executive. Formula 8 determines the gap
between the executive expectation and the expectation of other employees.
Formula 9 considers the gap between DQ expectations of two different
stakeholder groups. DQ alignment showninformulas6 and 8 canbeusedto
determine the DQ alignment for a certain group of stakeholders with the
interpretation of organi sation executive, whileformula9reflectstheinterpre-
tationof factors' importanceperceived by two different stakehol der groups.
For this study we concentrate on formula 9 to demonstrate whether 1T
professionalsthink differently fromothers.
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Figure 8. DQ Alignment (Adapted from Al-Hakim, 2003Db).

DQ, = (X P, - XX E)/(n*f) (6)
DQ,=(XP -XE)/f (7
DQ,=(XE,/n-XE)/f (8)
DQ,= (X E/n - XX E, /n)/f (9)

Where:

DQ, =DQ alignment.
Pi = Perceived performance of factor i by the organization executive.

Pij = Perceived performance for factor i by individual j.

Eij = Expected importance of factor i by individual j other than the CEO or the
organization CEO or executive.

Ei = Expected importance of factor i by the organization’s CEO or executive.

Eij, Eih = These mathematical expressions represent the expected impor-

tance for factor i perceived by individuals from two different
stakeholder groups. Individual j is from a stakeholder group J and
Individual h is from a stakeholder group H.

N = Number of individuals.
I’]J = Number of individuals in group J.

f = Number of factors.
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Part 2: Case Study

Case Organisations

Weconsideredfour Australian caseorganisations. The casesareacommon-
wealthagency, afederal government department, agovernment-fundedinsti-
tutionthat hasmany divisionsacrossAustralia, andapublicutility. Table3
providesanoverview of thefour caseorganisations. It includesthe number of
employees, the annual revenue, and the total assets. The cases have been
adapted from Xu (2003) and Xuand Al-Hakim (2003).

The Interviews

Representativesfromvariousstakehol der groupswerea sointerviewed. They
aredividedfor thepurposeof thisresearchintotwo categories: I T profession-
alsand management professionals. Table4 summarisesthecasestudy respon-
dentswhowerethedifferent stakehol der groupsinterviewedinthefour cases.
Thetablegivesdetail sof participantsandtheir positions/work rolesintheir
organisations. It showsal sothenumber of officersinterviewed. Interviewees
from caseorganisations1and4 wererequestedtoratefactors importanceand
factors’ perceived performanceusing ascaleof 10, 10 beingthehighest. For

Table 3. Overview of Case Organisations.

Number of | Annual Total
Description employees | revenue | assets
($'000) ($'000)
A | Public utility 400 57,000 23,000
B | Federa 2,500 16,000 300,000
Government
department
C | Government 6,400 800,000 1,300,000
funded institution
D | Commonweath 1,200 98,000 139,000
agency
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Table 4. Summary of Case Organisations Interviews.

Profession Case Organisations
A B C D
IT Manager IT Manager, IT Manager | IT Manager and
IT Data Manager and Database
Professionals and Data Database Administrator
Administrator | Administrator
Chief Finance Senior Senior Senior
M anagement Officer Manager, Manager, Manager,
Professionals (CFO), Financia Accountant Director of
Regional Manager, and and Internal Finance, and
Administrator | Internal Auditor Auditor Internal Auditor

thepurposeof thisresearch, weadopt formula9 of Figure8. TheDQalignment
equates the ratings of IT professionals minus the ratings of management
professionals. DQfor specificfactorsisaligned between| T professionalsand
management professional's, where the value of DQ alignment equal zero.
Otherwise, thereisaprobleminDQ alignment for that factor.

Case A

Caseorganisation A operates SAP R/3 onaminicomputer, usingan Oracle
databasefor financia and human resourcemanagement. Accesstothelnternet
and e-mail are provided through stand-alonecomputers. Table5 showsthe
ratingsof eachfactor’ simportancegivenby theinterviewees.

Both1 T and management professional sconsideredtheinput control asthemost
critical DQ factor, (overall mean or ZEij/n = 9). The organisation CFO
provided anexampleinrelationtotheintroduction of “ Good and Service Tax
(GST)” system. The CFO noted:

When we introduced GST, we trained everyone. We told everyone that thisis
a field they have to fill in called ‘the tax code’. And we made that field
mandatory, and then by having drop down fields. But the problem is they' ve

still got to choose the right one.

Thel T and management professional sagreed that the nature of thel Ssystem
andtraining factorsareal sovery important factorsfor DQ, (ZE”/ n>=28.60).
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Table 5. Stakeholders' Rating of the Importance of DQ Factors (Case A)
(Adapted from Xu, 2003).

M anagement Professionals IT Overal | pQ A*
Factors Professional Mean

Chief Fin. | Regional | Mean | IT Manager

Officer M anager
Nature of thelS 10 8 8 8.67 -1
DQ policies & |7 8 8 7.67 0.5
standards
DQ controls & |7 8 5 6.67 -25
appr oaches
DQ vision 5 8 5 6 -1.5
Internal control 9 10 7 8.67 -2.5
Input control 9 8 10 9 0.5
Under standing of the | 10 9 7 8.67 -2.5
systems and DQ
Continuous 85 8 7 7.83 -1.25
improvement
Top management’'s | 7 7 6 6.67 -1
commitment
Middle management (10)**
commitment
DQ manager 10 9.5 4 7.83 -4.75
User focus 8 8 4 6.67 -4
Employeerelations 6 9 7 7.33 -0.5
Information supplier | 2 8 3 4.33 -2
quality management
Audit and reviews 8 8 8 8 0
Per sonnel *%
competency
Training 9 9 8 8.67 -1
Org structure 6 8 3 5.67 -4
Orgculture 7 9 7 7.67 -1
Performance 6 5 6 5.67 0.5
evaluation & rewards
Manage change 8 9 7 8 -1.5
Evaluate cost/benefit | 3 9 2 4.67 -4
tradeoffs
Teamwork 8 10 7 8.33 -2
(communication)
Physical environment (10)***
Risk management (8.5)***
External factors 4 8 5 5.67 -1
Overall Rating 7.16 8.34 6.09 7.20 - 1.66

* DQ, is the expectation of the factor | by the IT professional minus the average
expectations of the management professionals. DQ, = (ZZEH/nJ- YYE, /n)/f

**  The shaded cellsin the table represent factors identified by the interviewees.

***  Numbers between brackets are not considered for calculating the overall rating.
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However, the commitment of top management had not been seen by the
professionalsto performacritical roleinensuring dataquality. Instead, the
organisation’sIT manager (IT professional) highlightedthekey roleof the
middlemanagement inensuringthe DQ and stated:

Obviously, [top management] need to promote, and expect high data accu-
racy. But that’sabout all....You can get to the senior managers, who' ve just
seenin front of theminformation. They assumethat what they haveisaccurate.
So, itisimportant to get thatinformationright, andit’ sthe personinthemiddle

who does that.

Theinternal control and understanding of thesystemfactorswereconsidered
extremely important factorsby themanagement professionals, (3. Eij/ n=9.5).
Theorganisation CFO, (information custodian) emphasi sed that:

WEell, intheory, it should be written down, but in practice, it’ sthe combination
of your system knowledge and your organisation knowledge.

The CFOlinked humanaspect and internal control and stated:

I’ ve beenthe auditor. | used to audit against all these controls, and after many
many years, | realised that the most important [internal] control istrust..., the
control systems, although fantastic, if you don’t have good people who you

trust ....

Incontrast, thel T professional |ooked at both factors “internal control” and
“understanding thesystem” asmuchlessimportant, DQ, =-2.5.

ThelargestgapinDQalignmentisintheexpectationfromtheDQ manager role.
While the management professional considered the role of DQ manager
extremely important, thel T professional considered such roleasunimportant,
DQ, =-4.75. Thisisthe case for the “user focus” factor, DQ, = -4. The
analysisshowsthat I T professional swerea solessinterestedin eval uating cost/
benefit tradeoffs, DQ, =-4.

Theroleof DQ control wasrated lessimportant incomparisonwiththerating
of management professionals, DQ, =-2.5. Theinterviews' resultsshow also
that IT professionals rated the role “teamwork” in DQ as “ordinary” in
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comparison to management professional's, who highlighted therol eof team-
work asvery important, DQ, =-2.5.

Theoverall DQalignment for thiscaseisequal to-1.66, which representsan
overall tendency of I T professionalstorate DQ factorswithlessimportance
thantheratingsof management professionals.

Case B

BothIT and businessprof essional sconsi der the commitment of top manage-
ment extremely important, whilethe nature of the systemisconsidered an
unimportant factor for the data quality. However, it was found that IT
professional sweremore concerned about systemsandtechnical issues. They
seemed to haveconfidenceabout thenewer technol ogy, and havegreater trust
inthesystems' abilitiesto producehigh-quality information. Evenwhenthey
wereconsidering organisational issues, they still related thoseissuestothe
systems. I T professional sseemed to bemore systems-orientated.

Ontheother hand, management prof essional sweremoreconcerned about the
humanrelatedfactors impact oninformationquality, suchascommunications
and staff turnover. Evenwhen they weretal king about systemsissues, their
focuswas still from the human perspective, rather than the technol ogical
perspective. They believed that people’ sunderstanding of systemswould
impact onthequality of theinformationthat systemsproduced.

IT professional sbelievethat the usageand the useful nessof theinformation
haveanimpact ontheinformationquality. Thel T manager noted:

One of the problemsisit isn’t fully used, and hopefully it should improve the
quality of your data after you re-useits code. But on the other hand, you have
asystemthat isbeing used by alot of people, and therefore, all the bugs should
have been found in it.

The IT manager emphasised that human errors had much moreimpact on
accountinginformationquality than systemfailure:

From one area, a lot of data quality is affected by how accurately the
information is entered into the system by business users of system. Well, the
systemsget mor e complex. However, awell designed system, old or new, should
be able to accommodate.
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Communi cationwithintheorgani sation wasperceived by businessprofession-
alstobeanissuethat might causedataquality problems. The Senior Manager
of theorgani sation stated:

| think when you find things aren’t going well in an organisation; it always
comes back to the same problem. It is communication. Everybody complains

of not knowing what is going on, not being told the right things.

However, it appearsthat thismay bedueto the nature of some people, asthey
were reluctant to disclose information that they had. As the information
producer stated:

Well, that is the case. If you know something that someone else doesn't, then
you are in a stronger position.

Case C

I'T peoplethought systemscontrol sweremoreimportant than did themanage-
ment professional s. Management professional stended to believethat human
processcontrol sweremoreimportant than system controls. They believed that
human rel ated factorshad much moreinfluence on accounting information
quality. They arguedthat although I T peopl e could build many controlsinto
systems, at theend of theday it still relied on peopleto enforcethoserulesand
controls. Furthermore, thereweresomehumanrelated factorsthat the com-
puter could not control.

From theviewpoint of business professionals, Case C had issues of under-
reasoning for education andtrai ning because, asstated by the System Accoun-
tant Manager, “itisnot just how to usethe system, but you need toincorporate
policiesand proceduresand best practices”.

However, thel T manager believed that organi sationshavetoimplement new
systems because technology had changed and so had business needs. He
stated:

At the moment we are actually doing a review, talking to all of our finance
peopleinour divisions. Itisabusinessneedsreviewto seeif the systemwe have
now ismeeting our requirements. So wewill either decide whether to stay with

it or to change to something else.
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Theanswer of CaseC Internal Editor wasthat:

If thereis change, | guess everyone has to be on board with the change, or at
|east know what their responsibilities are and what they need to do. So things
need to be well-planned and well-documented, so that if we just suddenly
change everything and there hasn’'t been enough thought about what proce-

dures need to change, it will cause serious problems.

Case D

The analysis of Case D reveals that there is consistency in the overall
expectationsof both| T professional sand management professionalswithDQ
=-0.04 only (Table6). Trainingwasregarded asoneof themost important
critical factorsfor DQby both I T and businessprofessional's, withmeanequals
9.3 and DQ, equals only -0.33. IT managers tended to have the same
viewpointsof thebusi nessprofessionalsinregardtothe*internal control” and
“DQpoliciesand standard” factors, withratingequal 9. Thiswasnot thecase
with the DBA. DBA rated the “internal control” and “DQ policies and
standard” factorswith 3and 2, respectively. Input control, continuousim-
provement, change management and teamwork factorswereconsidered very
important by both I T and management professionals, withDQ, equals0.33,
0.67,0.33,and 0.67, respectively, asshownin Table6.

Discussion and Conclusion

Benefits and Limitations

Meeting and exceeding DQ expectations requires looking at the factors
affecting DQthroughtheinformationuser’ seyes, not only theexecutive's. As
far asthisresearch is concerned, the methodology used was to interview
variousstakehol dersinorgani sationswiththeaimto determinetheir assessment
oncritical factorsaffecting DQ and al soto answer the question asto whether
variousgroupsof I T professional sperceivetheimportanceand performance
of variousfactorsaffectingdataquality differently fromother systemusers.
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Table 6. Stakeholders’ Rating of the Importance of the Factors (Case D)

(Adapted from Xu, 2003).

M anagement Professionals IT Professionals | Overall

Factors Director | Senior Auditor | IT DBA | Mean |DQ,

Finance M anager M anager
Nature of the|7 5 5 9 7 6.6 233
AlS
DQ policies & |9 9.5 8 9 2 75 -3.33
standards
DQ controls & |7 8 8 9 9 8.2 1.33
approaches
DQ vison 10 5 6 8 6 7 0
Internal control | 9 10 9 10 3 8.2 -2.83
I nput control 9 9 8 9 9 8.8 0.33
Under standing 8 9 8 9 9 8.6 0.67
of the systems
and DQ
Continuous 6 9 7 9 7 7.6 0.67
improvement
Top 8 9 9 9 8 8.6 -0.17
management’s
commitment
DQ manager 3 ? ? ? 7
User focus 7 8 1 85 8 6.5 2.93
Employee 7 9 7 10 8 8.2 1.33
relations
Information 10 9.5 5 7 8 79 -0.67
supplier quality
management
Audit and | 6 9 6 9.5 3 6.7 -0.85
reviews
Training 9 9.5 9 10 9 9.3 -0.33
Org structure 5 8 6 7 4 6 -0.83
Orgculture 8 8
Performance 10 8 5 7 5 7 -1.67
evaluation &
rewards
Manage change | 10 9 7 10 8 8.8 0.33
Evaluate 10 9 6 6 7 7.6 -1.83
cost/benefit
tradeoffs
Teamwor k 10 9 6 10 8 8.6 0.67
(communication)
External factors | 8 5 5 5 3 5.2
Overall Rating 8 8.33 6.55 8.55 6.63 -0.04

* DQ, is the expectation of the factor | by the IT professional minus the average

expectations of the management professionals.

? The interviewee was not sure/clear about the factor.
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Thestudy hastwo mainlimitations. First, theactual performanceof factorsis
not measured andthelink betweentheexpectationand actual performancewas
not examined.

Empirical research consideringindividua eva uationshasbeenstrongly criticised
aslacking strongtheoretical support (Melone, 1990). Therearecompelling
argumentsthat individua smay comment retrospectively about their ownusage
behaviour and eval uatethe performanceof afactor accordingtotheir subjec-
tive understanding. However, objective measures for information system
successaredifficulttoachieveand many researchershavereliedonindividual s
evaluations(Goodhue, 1995). Possi blereasonsmay includerestrictionsim-
posed by the study site, the lack of system monitoring, and the potential
influenceof direct measurement of usage behaviour, and soforth (Melone,
1990). Goodhue noticed also that there are so many different underlying
constructsandarguedthat “itisprobably difficult todevel opasingletheoretical
basisfor user evaluation. Rather, what isneeded istheidentification of some
theoretical perspectivethat canusefully link underlying systemstotheir rel evant
impacts.”

The study focuses on the interpretation of the organisation’svision. Itis
emphasised by Kathleen et al. (2003) that theway senior executivesinterpret
their business environment is more important for performance than how
accurately they know their environment. The executive’ sinterpretation or
perception cannot be separated fromtheorganisation’ svision. Theemployee's
perception, ontheother hand, providesanindication of theinterpretation of,
andthealignment with, theorganisation’ svision. Such subjectivemeasuresare
highly needed for orientating individuals to correct their perception and
improvether performancebased ontheactual interpretationof theorganisation’s
vision asperceived by thetop management (Al-Hakim, 2003D).

Another supportiveargument wasprovided by Roepkeet al. (2000). Roepke
etal. arguethat “thegreatestimpedi mentsto successareoftenrel ated to people
rather thantoinformation, technology, and systems. What isnot quiteclear to
I'T leaders, however,isexactly how todevel op andleveragethishuman capital
insupport of businessneeds.” Indeed, individua perceptionplaysamajor role
indetermining amethodol ogy to devel op andleverage human capital .

Accordingto self-perceptiontheory (Bem, 1976) peopleformtheir attitudes
by watching and learning from their own and other people’s behaviour
(Melone, 1990). Withinthe context of thistheory, employeesformtheir own
“vision” inrelationtotheworkplace. They canformtheir own opinionsabout
therelativeimportanceof DQfactorsand they form certain perceptionsabout
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DQfactors performance. M odern organi sationsaresearching andinvestigat-
ingthe®innervoice” inbus nessand arehel pingempl oyeestoexaminetheir own
personal visionsand align them with the organisation’ svision (Cacloppe,
2000). TheformulasstatedinFigure6 arevery helpful inthisregard.

Conclusion

The results of the case studies reveal some conclusions regarding the IT
professional perceptions, including:

1. IT professionals were more concerned about systems and technical
issues. They seemedto haveconfidenceabout thenewer technology, and
havegreater trustinthesystems’ abilitiesto producehigh-quality informa-
tion. Evenwhenthey wereconsidering organisational issues, they stil|
related thoseissuestothesystems. I T professional sseemed to bemore
systems-orientated.

2. Thereisagreat emphasisonthe®input control” andthe® natureof thel S’
by thel T professional. I T professionals' perceptionabout theimportance
of “internal control” isrelatively low. Other professionalstended to
believethat humanre atedfactorshavemuchmoreinfluenceonthequality
of IS.

3. Similartoother professionals, I T professionalsconsider training and
continuousimprovement ascritical factorsfor DQ.

4. Inthreeout of four casestudies, thecommitment of top management had
been seen as a very important factor for DQ. In one case, the IT
professional highlightsthecritical roleof middlemanagement.
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Endnote

1 Theterm data and information are often used synonymously — for
instance, seeHuangetal. (1999). Someliteraturesdifferentiateinforma-
tionfromdata. They consider dataasacollection of facts, measurements
and statistics, i.e., raw data. Information is defined as organised or
processed datathat aretimely (Turbanand Aronson, 2001). Thischapter
uses“information” interchangeably with “data”’. Dataquality, inthis
chapter, isareferencetoinformationquality.
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Chapter XVI

Human |l ssuesand

Computer | nter action:

A Study of a U.K.
Police Call Centre

Steve Clarke
The University of Hull, UK

Brian Lehaney
University of Coventry, UK

Huw Evans
University of Luton Business School, UK

Abstract

The Barfordshire Police Call Centre project began as an attempt to find
amor e efficient way of dealing with the public. Arguably, what this study
has demonstrated is that often, in the quest for technical efficiency,
effectiveness, whichrequiresattentionto both technical and humanissues,
is compromised. By taking a more human centred approach, focusing on
thewhol einformation systemrather than just theinformation technol ogy,
those factors left unsolved by the new technology have been addressed,
and away has been found to i mprove both the efficiency and effectiveness
of this project.
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| ntroduction

The subject of this study is the implementation of a new call centre in
Barfordshire (apseudonym). Our involvement began after this centre had
already beeninoperationfor ayear, and wasexperiencing seriousproblems
indicated by negativeclient reaction. Theapproachtakentodealingwiththe
outstandingissues, and theresultsof theintervention, arereported below. First,
we have outlined the issues and problems that preceded the call centre
implementation. Followingthis, thebackgroundtotheinterventionisoutlined,
andtheconsultancy itself detailed intheform of an action research project.
Finally, thelearningfromthework undertakenisreportedintheformof findings
andconclusions.

Barfordshire Police: |ssues and
Problems

There are 43 police forcesin England and Wales, all of which operate as
independent organi sationsunder National Government control and report to
theHomeOffice. Withineachforce, smaller groupsknownasdivisionsmay
containupto 250 officers. Each division managesafew policestations, each
of which hasup to 50 officersworkinginit. Althoughall policeforcesare
governed by thesamestatutory regul ations, each hasagreat deal of autonomy
asto policing operationsand internal management. Onesuch policeforce,
Barfordshire (a pseudonym), is medium-sized, with around 1,200 police
officers.

A key issuefor policeforcesisthemanagement of information asitisreceived
fromthepublicand acted upon. IntheUnited Kingdom, suchinformationis
dividedinto emergency (999, or 911inUSterms) and non-emergency.

Prior to April 2000, BarfordshirePolice operated aForcel nformation Room
(FIR), whichreceivedandallocated all emergency (999) calls, managedthe
radio channelsfor all divisionsin Barfordshire, and dispatched resourcesto
incidents. TheFIR did not deal withnon-emergency calls. InApril 2000, anew
state-of-the-art Informationand Call Centrewasopened at the Headquarters
building. The key change as aresult of thiswas the routing of almost all
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emergency and non-emergency telephonecallstotheCall Centre, rather than
toindividual divisional policestations.

Seen as an information system, the original combination of a centralised
(emergency) systemand adistributed (non-emergency) onewasreplaced with
asingle centralised system. In order for thisto operate effectively it was
essential that theacquisition, storage and transmission of informationwas
restructuredinlinewiththenew organisation.

TheCall Centreappearedtooperateefficiently, with adviceof call handling
ergonomistsand theoutcomesof asimul ation exercisebe ng takeninto account
inenhancing operational proceduresduringthefirst year of operation. How-
ever, therewerestill concernsregardingitsoverall effectiveness, based, for
exampl e, onfeedback fromthepublic subsequent tothechangeover. A keyam
of this consultancy was to address this overall effectiveness, and make
recommendations asto how to proceed. The objective of the study wasto
review thel Sissuesof thecall centre, with particul ar referenceto cultural,
systems, and management i ssues, and prepareareport suggesting actionsfor
improvement and proposing aschedulefor progressing theissues.

Thekey issuetosurfacevery early inthediscussionswasthat thecall centre
had beenimplemented asatechnol ogical solution. Butitwasnot theinformation
technol ogy that wasgiving riseto current problems, but rather thefunctioning
of thewholesystem of technol ogy, peopl eand organi sation, asaninformation
system (seeClarke, Coakesetdl., 2002; Hirschheim & Klein, 1989; Hirschheim,
Kleinet al., 1991; Lehaney, Clarke et al., 2002 for further examples and
backgroundtothis).

Background to the Study:
Prior Documentation

Thestudy beganwithadocumentationreview: therewasasignificant history
inrelationtothecall centredevel opment, and thishad to beunderstoodinorder
toproceedwiththecurrent activity. Thekey documentationreviewedwasa
call handling strategy document, acall handling centreimplementation project
document, and asel ection of other documentation. Thisappearsinitially tohave
been driven by technol ogical considerationsinmany cases, though, fromthe
call handling strategy document, it appears that at a strategic level the
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objectivesdisplay awider | Sremitthan at theoperational orimplementation
level. For example:

Reduction of |ost call sto ameasurable minimum.
Increaseinpublicsatisfactionwiththeresolution of calls.
Increasethenumber of callsresolved at first and second point of contact.
Faster call answeringtimes.

Improved effectivenessand efficiency in handling messagesfor staff.

Reduced direct revenue budget year on year costs of call handling
process.

o gk~ wbdE

Theseobjectivesdemonstrate, implicitly if not explicitly, acommitment to
issuesthat includesubstantial non-technol ogical factors(for exampleitems?2
and5above). Itisprecisely inrespect of these non-technol ogical factorsthat
concernsarosethat gaverisetothisconsultancy. Importantly, whilefaster call
answeringtimesmight betechnol ogically achievabl eat present, thequality of
call answeringisseen asapotential areafor improvement. Put another way:
whilethetechnol ogy wasfunctioning to specification; thesystemwasfailing
(for further examples, see Clarke & Lehaney, 1999; Mallalieu & Clarke,
2000).

Activitieslistedinthecall handling centreimplementation project document
included:

1. Conductresearchintocall handlingactivity withinBarfordshirePolice,
using simulationtechniquesto enabletheimplementationto bebased on
astaffingmodel inlinewiththestructural model.

2. Verifythatjobanalysisandtraining needsanalysisareundertaken and
assessment criteriaaredevel opedto ensurecorrect staffing capability is
provided.

3. Ensurethat thepeopleelementsof theproject are managed with sensitiv-
ity, professionalismandwithinlegal constraints.

4. Evauateall activitiesand processesto beconducted withinthecall centre
andformulateactivity flows, policiesand user systemdesignrequire-
ments.
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5.  Examineand monitor all elementsof thematerial meansprovision, to
ensurethat thecorrect facilitiesareavailabletothecall handling process
prior toimplementationdate.

6. Ensurethat thenecessary capability existsto continuethoseactivitiesthat
will not beconducted withinthenew call centre.

Of theseactivities, thosethat did not rely whol ly on effectiveimplementation of
technology seemedtobegivingrisetothegreatest problems. Generally, the
other documentationrelating totheproject wasvery inwardly focused, and
concentrated on call handling functionality, rather thantheneedsthat thecall
centrehasto address, thelatter being taken aseffectively agreed. However,
thisconflictedwiththeevidence® ontheground,” which had theprimary task
of satisfying public demand for services. The problemthat gaverisetothe
project— theperceived poor quality of public serviceand theopportunity to
improvethisby amore centralised system — seemed to havebeenlostina
drivefor atechnological solution. Theoverall impressionwasof documentation
that focusespredominantly ontechnol ogy, and thisset thescenefor theaction
research stageof theconsultancy.

The Study: Action Research

Following the review of documentation, action research was conducted
(Clarke& Lehaney, 1997), consisting of : shadowing call centreand divisional
operations; participativesessionswith call centrestaff; and avisittoanother
policeforce. Onceapictureof theimplementation had beengainedfromthe
documentation, thenext stagewasto carry out primary researchintocall centre
activity throughthoseparticipatinginthat activity. Initialy, togainanimproved
understanding of the call centre, adecision was madeto shadow all of the
operationswithinit. Shadowingencompassed management and operationsfor:
switchboard, call handling, dispatch, and radio support. Generally, theimpres-
sionwasof aprofessional, well managed operation, but therewereneverthe-
less management and operational issuesthat, if addressed, would improve
overall effectiveness.

Once again, and following on from the documentation review, the action
research took a total system focus, seeing the IS as a combination of
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organisational processes, people, andtechnology, rather thansimply focusing
ontechnology ashad previously beenthecase.

Atthetimeof our visit, theswitchboard wasvery busy, and wasabottleneck,
causing delaysinrouting callsto call handlers. Givenitscritical naturein
addressing client perceptions, it wasnecessary to ensure:

*  Theswitchboardwasbeing adequately manned at all times. Therewere
times, for instance, whentheswitchboard wasnot manned, al callsgoing
to call handling direct, and if the lines were busy, the caller heard a
recorded“inqueue’” message.

e  Other staff inthecentrewereavailablefor switchboard duty whenthe
latter wasoverloaded.

Part of thecall handling function, usually consisting of two call handlers, was
dedicatedtoansweringemergency (999) calls, givingrisetosome“idletime’.
However, dispatchersand supervisorswereabl eto pick up 999 call sthrough
thetelephonesystem, and ontheshiftsthat weobserved, doing so enabled the
number of call handlersdedicatedto 999 callsto bereducedtoone. Inpractice,
theextent towhichthiswasdoneseemedtovary fromshifttoshift. Atthetime
of our visit, most 999 calls that were not picked up by the dedicated call
handling agentsseemedto betaken by theduty inspector. Theimplicationhere
wasthat, with closer attentionto call volumesversusstaffing, efficiency could
beimproved.

Radio dispatch received callsthrough the I T system, with each dispatcher
managing anongoinglist of openincidents. Wheretherewereissuesthat were
seentogobeyond“normal” radiodispatchactivities, callswerepassedtoradio
support. Thisactivity, beingtheprimary point of communication betweenthe
call centreandthedivisional resource, seemedto bewherethegreatest benefit
wasto bederivedintermsof improved call centreeffectiveness. For example:

»  Thecaler may havebeen promised somethingwhich cannot bedelivered.
*  Allocationof resourceisconstrained by availability.
Theradiosystemisnotalwaysreliable.

*  Whilejobsareallocated fromthecall centre, sometasksthat usedtobe
based at the division have not been taken over by the centre (e.g.,
keyholder andalarmfiles); sothey arefallingintoa®black hole”.
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*  Openincidentlogsseemtostay openfortoolong, leavingimportantissues
not fully resolved and adding to ongoi ng workloadsand | ack of public
satisfaction.

Demandwasvery unpredictable, but work rotasseemedtolack theflexibility
toaddressthisadequately. Partly, thismight beseenasamulti-skillingissue,
but al sothepossibility of not all staff having fixed hours, with somedegreeof
on-call work, might be considered. Interestingly, there seemed to be no
insurmountabl eissuesrel ated to unionsor the customsand practi cesadopted
that woul d prevent moreflexibleworking arrangements.

Thecall handling designdocument madereferenceto multi-skillingonly of call
handling agents, so that in practice most taskswere performed by specialists
concentrating onagivenfunction, andthisexacerbated thebottleneckscaused
by fluctuating demand. Thereasonfor functionsother than call handling agents
being excluded frommulti-skillingwasnot clear; for example, theswitchboard
wasarguably theoneareathat would most benefit from such anarrangement.
Prior totheintroduction of thecall centre, thesystemwasthat:

»  Theforceinformationroom (FIR) at Barford (thecounty town, and one
of thelargest policedivisionsinBarfordshire) controlled all radio chan-
nels.

 FIRatBarfordcontrolledall 999 calls.
 FIRatBarforddispatchedresources.
*  Non-emergency callswenttodivisions.

Under the call centre arrangements, non-emergency calls were received
centrally, andresourcesdispatched accordingly. Notwithstanding thischange,
thedivisionremainedasthe*publicface’ of thepoliceinagivenarea, but much
of the ability to deal with public demand rested with thecall centreand its
associated organisational procedures. Thisgaverisetoanumber of perceived
issuesto beaddressed, examplesof whichare:

1. Publicfrustration: thecaller wantsatimely response, both onthetele-
phoneandintermsof policeaction.

2. Divisionshavelost staff and resourcetothecentre, but arestill left with
part of the problem.
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3. Whilethereisnoargumentin principlewithacentralised call handling
system, thelossof information at divisionsisproblematic.

4. Divisionsstill “own” thejob, but havenodivisional locationfor takingand
managingcalls.

5. Some calls taken at the call centre, either due to error or incorrect
information, areincorrectly allocated.

Whilethe previouswereexamplesof perceived problems, thekey issuehere
wasnot what these perceived problemswere, but that therewereissuesstill
unresolved. It wasanimportant outcomeof thisreport that investigation of
theseissueswasclearly necessary. Thiswork built ontheunderstanding gained
inthedocumentationreview, and cemented theview that muchwastobegained
by adeeper investigation of call handlingthroughthosemost closely involved
withit. In1T/I Sterms, thesol ution seemedtolieinunderstanding thewhol eof
thel Sthroughtheeyesof itsparticipants. Asaresult, anumber of participative
sessionswereundertaken, of whichthebrainstorming event detailedbelowis
anexample.

Call Handling Centre (CHC) Participative Session

Thistook theformof abrainstorming sessionwithcall centrestaff. Therewere
11 attendees. A chair and note taker were elected from the attendees. The
problemto beaddressed, asdetermined and agreed by participants, wasstated
as

The issues to be considered for effective co-ordination of control activities

Thecentral issueto beaddressed, asdetermined and agreed by participants
was.

How can management of responses be better facilitated by the command and
control system?

Oneof theaimsof the session (deBono, 1977) wasto producethreelistsof
potential actions:
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*  ldeasof immediateusefulness.
»  Areasforfurther exploration.
*  Any new approachestotheproblem.

Theselistswouldbeevaluated later by thegroup, and other groupswithinthe
force. For spacereasons, only asummary of theimmediately useful listis
reproducedinthefollowing:

»  Participation: Continuousimprovement throughinvolvement — user
groupsset up to discussand resol veissuesof concern. Allow for more
participationinchangedecisions.

. Communications; Addressthe*black hole” that existsincommunication
betweenthecall centreanddivisions.

Theinformation passed between all groupsneedsto beinvestigated and
improved.

. HRM: Address“themandus’ issuesbhetweendivisionsand call centre.

. Resour ces; Officer numbersondivisionsand at call centre, avail ablefor
tasks, anda sotheir timely updating of avail ability.

 Trainingof CHC staff: Traininggenerally considered aspoor.

« Management andleader shipissuesin CHC: Allow for morepartici-
pationinchangedecisions.

Evaluation of the processesby whichincidentsare managed.
Finally, to further verify the outcomes of the study, it was decided to visit

another forcefacingsimilarissues.

Comparative Study: Visit to West
Midlands Police

Thepurposeof thisvisit wasto beginthe processof understanding how other
policeforceshave addressed the problem of call handling. West Midlands
Policewereseento havesomesimilaritieswith Barfordshire, sincethey arein
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theprocessof reorganising both emergency and non-emergency call handling.

TheWest Midlands999 Centrehandlesan average of 1,600 emergency calls
per day, and has the task of answering the calls, and passing the tasks to
Operational Control Units(OCUSs). Thereare21 OCUs, each of which has
four to six sector stationswithinitscontrol, and which in total have 7,500
officers. All resourcing and management of incidentsiscarried out by OCUSs.

Prior to the November 2000 changes, all non-emergency calls went to
divisions, fromwherethey wereallocated to OCUs, which were then sub-
divisional level. Emergency calls(999) weredealt with by acentral control
room (the* Force Control Room”). These callswerelogged and passed to
division, who controlledtheincident fromthat point on. Under thenew system,
central call handlingwasintroduced whereby 999 callsarelogged and passed
to operational control units (OCUs) viathe IT system, from where the
resourcesareallocated: Inother words, similar toBarfordshire, divisionswere
being marginalised in the new process. There was, under this system, the
growing convictionthat incidentswerenot managed effectively, withOCUs
seento betaking callsand“ dumping” themonofficers.

Thisnew systemisgiving risetoanumber of issuescurrently under review,
including:

»  Poorlocal knowledgeof thecall takers.

*  Inadequatecall distribution: call takersseemto prioritisegettingrid of the
cals.

e  Cadlerscomplainingthat they cannot get through onthephone.

*  Theresourceproblem appearstobestill evident.

o Aquality“firstline” response, bothfromthecall centreand ontheground

isneeded, together withtheflexibility todeal with ongoing unpredictability
of demand: Thecall centreapproachisfailingtodeliverthis.

TheoutcomesfromtheWest Midlandsinvestigationwerethen combined with
outcomesfrom the Barfordshire study to produce an overall picture of the
issuestobeaddressedinBarfordshire.
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Barfordshire Findings and
Recommendations

Intheoriginal call handling strategy document itispossibletofindthetracesof
thenew call centrebeing considered asacombined organisational, technical
and human system. But thiswaslargely lostintheimplementation of thecall
handling project, which placed increasing emphasis on technical factors,
privileginganinformationtechnol ogy ahead of aninformation systemsperspec-
tive. Theevidenceof thisstudy strongly suggested that thewider | Sissues
shouldberevisited. Specificareasidentified asneeding attention aredetailed
inthefollowing:

*  There were bottlenecks in the call centre (the switchboard seemed
frequently tofall intothiscategory). Largely thisseemsattributableto
unpredictable demand, which called for aflexibility inwork patterns
beyond that which was practised. Some degree of multi-skilling was
indicatedinearly specification documents, but itsimplementationwasnot
widely apparent.

*  Therewasaview that thetechnology and structureof thecall centrecould
beimproved.

*  Trainingwasseentobeanareaof weakness. A review of training needs
and assessment of training programmeswasindicated.

*  Thelinkfromdispatch/radio supporttodivisionswasnot awaysreliable
— examplesof problemissuesaregivenbelow.

*  Communicationsand operationsbetween call centreanddivisions
needed to bereappraised. Therewasaperception of ablack hole
into which were falling the tasks that used to be carried out by
division, but that were seento becall handling operations. All of
thesehad not been picked up by thecall centre, and perhapsdid not
evenbelongthere.

*  Therewasanoveralimpressionof a“themandus’ culture, withcall
centreand division passing blamewhil st taskswereleft undone.

*  Alackof ownershipof incidents. Divisionsseemedthel ogical place
for this, and they appeared willing to take on the task, but saw
themselvesaslacking thenecessary informationto do so.
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*  Publicfrustrationwasevident inthecomplaintsreceived, andin
feedback fromthevisitsmade. A similar problem existed at West
Midlands, andwasprovingequally difficulttoresolve.

*  Divisionshadnolocationfromwhichto manageincidents.

e Participation:
Operational staff felt that they hadinformationtooffer that wouldimprove
the situation, but that thiswas not taken into account. Their desireto

enhancetheperformanceof call handlingwasclearly evident,and more
use should havebeen madeof this.

. Resources:

Allocationtoincidentswasresourceconstrained, both at thecall centre
and“ontheground” . Themonitoring of effectivenessversusresourcesat
thecall centreand divisional level swasan ongoing requirement.

*  Management:

* Itseemed nolonger clear what the management processwasor,
perhapsevenworse, should be.

*  Withinthisprocess, whilst thecurrent technical operation of call
handling wasaccepted as“ hereto stay,” therewasaclear need to
givemorecontrol todivisions.

*  Publicperceptions:
*  Call handling needed to addresspublicexpectations.

* Local knowledge had been lost in the move to centralised call
handling.

Thesefindingswereusedto providean action planfor thecall centre, whichis
currently beingimplemented.

Conclusion

At the time of our engagement, the Barfordshire Call Centre had beenin
operationfor ayear, and had been extensively reviewed from atechnol ogical
andergonomic perspective. Nevertheless, it wasstill givingrisetoconcernsas
toitsefficiency and effectiveness, asindicated by client responses.
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A review of thebackgroundtoitsimplementation pointed to aneedfor aless
technological (1T) and more human-centred (1S) approach, with the use of
participativerather thantechnol ogical approachestothestudy. By involvinga
widerangeof thoseaffected by thesystem of concernintheexercise, through
theuseof participativemethods such asbrainstorming, metaphor andinterac-
tiveplanning, aricher view of the problem domainasan | Swasformed.

Theoutcomewasaseriesof actionstobeundertakenwithinthecall centre, the
valueof whichwereclearly demonstrated by the study.
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Chapter XVII

TheRoleof Group
L earningin
| mplementation of a
Per sonnel M anagement
System in aHospital

Tatyana Bondarouk
University of Twente, The Netherlands
Klaas Sikkel
University of Twente, The Netherlands

Abstract

A new HR systemwas introduced in a Dutch hospital. The systemimplied
collaborative work among its users. The project planning seemed to be
reasonably straightforward: the system’s introduction was intended to
take place gradually, including pilots in different departments and
appropriate feedback. After some time, the system was successfully
adopted by one group of users, but failed with another. We conceptualize
the implementation process of groupwar e as group learning to frame the
adoption of the system, and analyze the qualitative data collected during
the longitudinal case study. We found that in the user group with strong
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group learning, adoption of the system occurred effectively and on time.
In another user group with rather weak group learning, the use of the
system was blocked after a short time. The results provided a first
confirmation of our assumption about the importance of group learning
processes in the implementation of groupware.

| ntroduction

Itisbroadly recognizedthat the I T use often developsdifferently fromthe
expected plans, and that thedegreetowhichuseof technol ogy correspondsto
theanticipated rulesand normscanvary alot, depending onan organi zational
context, type of IT, end-users awareness of the system, and so forth
(Bardram, 1998; DeSanctis& Poole, 1994, Orlikowski, 1996).

Different research perspectiveshavedevel opedtheir viewsonthisissuein
paralel. Orlikowski (2000) givesthefollowingexamples. Social constructivists
refer to the IT “inscription,” analysing further the role of debates, social
interests, and conflictsinachievingaconsensusin I T functioning (Akrich,
1992). Structurational traditionsexaminehow technol ogiesdevel op through
theinterplay between“embodied” and* embedded” structures(Orlikowski,
1992). Similarly, adaptive structuration theory focuses on the differences
between*“faithful” appropriation (useinlinewith| T intention) and*“ unfaithful”
appropriation (actual use) (DeSanctis & Poole, 1994). Developing the
structurational concepts, Orlikowski (1996) talksabout “institutional” (pre-
scribed) and“on-going,” “enacted,” or “situated” useof technology. All these
viewsstart with characteristicsof technol ogy, and analyzehow thoseareused,
appropriated, accepted, or adapted by thetargeted empl oyees.

Rather then starting with technol ogy and examining how peopleappropriate,
adapt, or accept it, we shall start with the employeesand explore how they
developtheir work with the system. Whether through mistakes, or purpose-
fully, usersoftenignore, ater or play aroundthe” anticipated,” “inscribed,” and
“Institutionalised” technol ogical characteristics. Evenif technology isgivenand
itsuseismandatory, employeeswill influencetheir recurrent work with it
through devel oping certaininterpretiveschemeslikemaking preferences, new
rulesof thework being automated, new tasksfacilities, norms(e.g., traffic
regulation), interpersonal interactionvial T, modification of technol ogical
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properties, choosing or ignoring optional properties, inventing new ones, and
soforth (Orlikowski, 2000).

Variousstudieshaveappliedthistointroduction of collaborativetechnologies,
alsoknownasgroupware, which areintended to support i nterdependent tasks
(e.g., Bikson & Eveland, 1996; Orlikowski, 1996). Engagement of different
employeesinacommontask throughthesysteminfact decreasestechnological
malleability. Anticipating any technol ogical changesinvolvesnegotiationsof al
usersif their interdependenceisbased on the functionality of IT. In other
words, employeesprobably will ook for acommunity consensusinorder to
developinterpretiveschemestowork withthetechnol ogy together, within
givenor createdinterdependent tasks. Asaresult, implementation of groupware
may have*“drifted” (Ciborra, 1996) fromitsintended use because of those
negotiation processesthat resultinnew collaborativeinterpretive schemes.

Thequestion arisesasto how groupinteractional processesarerelatedtothe
adoption of groupware. Someinteractional processesthat influencel T adop-
tionareemphasizedintheliterature: reflectivegroup processes (Hettinga,
2002; Tucker et al., 2001); sharing understanding (Mulder et al ., 2002); and
collaborativeknowledgebuilding (Stahl, 2000).

We proposeto look closer at groupware implementation from alearning-
oriented approach, whichfocusesonthegroupinteractional processasthe
corefactor inadopting anew system.

Why would wewant to consider acollaborativetechnol ogy implementation
processasalearning-oriented process?

*  User groupsadapt anovel way of working when anew technology is
introduced. Not all groupsdo thisinthesamemanner, and thisadoption
process, called appropriation (DeSanctis& Poole, 1994; Ruel, 2001),
dependsonthegroup processes. Thetermsinwhich onedescribesthe
appropriation process— sharing understanding, mutual adjustment —
areclosely relatedtolearningtheory.

*  Changesintechnology donot only allow moreeffectivewaysof doingthe
same work, but in addition, lead to changes in various aspects of
professional competency such asknowledge, skills, and attitudes. That,
inturn, couldinfluenceongoing useof technology. Hence, intheory, there
iSan ongoing evolutionary process of professional and technological
devel opment.
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*  Whileusing collaborativetechnology inpractical situations, user groups
gradually discover theaffordancesprovided by the system and comeup
with new, unforeseen ways of working. Webelievethat |ots could be
gainedfromcollaborativetechnology if usersexploittheir grouplearning
potential toalargeextent.

* Inseveral accountsof casestudies, theimplementation processdid not
takeplaceinan optimal way, and the cause of thishasbeen attributed to
alack of reflectiverestructuringamong theusers(Hettinga& Schippers,
2001; Tucker etal., 2001).

Inthenext sectionwepresent atheoretical framework for groupwareimple-
mentation based on collaborativelearning. Thenweapply theframework toa
longitudinal casestudy, involvingimplementation of thesamesystemwithtwo
different user groups. Thedifferencesinsuccessof theimplementation pro-
cessescan, at least in part, be attributed to the different |earning processes
involved. Finally we conclude that the case gives afirst validation of the
proposed framework.

Group Learning as a Focus for
Groupware | mplementation

Thelearning-based framework for groupwareimplementationisbuilt upon
different areasof knowledge. Wewill briefly summarizerelevant characteristics
fromthedifferent areasof research. | mplementation of technology isconsid-
ered from an organizational and management scienceperspective. Computer
supported cooperativework isadistinctinterdisciplinary research areathat
providesunderstanding of thedesign and use of collaborativetechnol ogies.
Grouplearning, finally, drawsupon educational sciences.

Groupware Technologies

Our study focusesonaspecifictypeof I T that aimsat supporting col laborative
work. Thesesystemsarecommonly called groupware, or collaborativetech-
nologies. Keepinginmindthat groupwarehasexistedintheresearch agenda
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since the 1960s, we take the risk to broaden our understanding of it and
introduceinthiswork our definition of groupware.

Holtman (1994) hasrecognized four generationsof groupware: basisgroupware
(1960s), educational (1970s), commercial (1980s), anddiverse (1990s). And
probably, thebeginning of the2000shasbrought thenext, multiple, groupware
bracket.

1960s

The basic functionalities of shared multimedia started in 1960s from the
groupwork experiment with very basi c equi pment initi ated and sponsored by
U.S. Military andinvented by Douglas Engel bart of the Stanford Research
I nstitute. Engel bart had main problemswiththedisplay quality— VDUswere
at the beginning of their development and the output wasviathe TV-style
display. But that was the first mix of text and video on screen. The term
groupwarewasnot in use by that time, but it was a shared technol ogy two
decadesbefore people had even heard of theterm.

1970s

The era of educational applications of groupware began. First, it was for
university distance education purposes. Secondly, groupware productssup-
ported groups of teachers who wanted to communicate at different times.
Holtman (1994) distinguishesthree notable educational groupware areas.
First, the EIES— Electronic Information Exchange System from the New
Jersey Institute of Technology — providedinformationand conferencingto
distance studentsbased on conventional telephonelinesviamodem access.
Then, thePLATO— Programmed L ogicfor Automated Teaching Operations,
based at theUniversity of |1linois— supported campusstudentswithinter-site
connectivity viaprivateleasedlines. Andfinally, therewastherapid growth of
theUnix operating system. Unix appeared at the AT& T Bell |aboratories, and
later onitwastaken up by universitiesand research establishmentsinNorth
America. That systemindicated asignificant changeingroupwareorientation.
Without any commercial purposes, it wasused by scientistsand researchers,
bothindividually andingroups, todevel op small team applications, but besides
all, toconnect to each other.
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1980s

By theend of 1970sgroupwarewasfocused mainly on special functionsinthe
science and research domain. The introduction of IBM PC in 1981/82
determined anew erainbusinesscomputing, whichisstill continuing. It wasnot
initially arevolutionin groupwareapplications, but thediffusion of the PC
actually influenced groupwork. Several reasonsmotivated connecting PCs
together. Firstly, it wasthe need to sharedatabases; secondly, it waspartly a
top-down pressure from some I T departments to avoid the problems of
individual PCsworkinginisolation. Thirdly, it waspressurefromtraditional
hardware vendors seeking also to retain connectivity to their proprietary
products. Fourth, there was bottom-up pressure from the new local area
network vendors (LAN), each unfortunately with their own standard for
communications. Themid- tolate 1980swasthe period of significant growth
of group-oriented software, which mostly included group decision support
systems. I ntroduction of themost innovativegroupware productsisusually
creditedto L otusNotes. Notesimproved thebusinessperformance of people
working together by compressing the time and improving the quality of
everyday businessprocesses, such ascustomer service, account management
and product devel opment (Papows & Fielding, 1994).

1990s

Duringthe 1990sgroupwareproductsclusteredinto several broad groupsand
attracted themost scientific and commercial attention. Coleman (1995) has
noted that groupware never took off inthe 70sand 80sbecausetherewasno
sufficient network infrastructure. Inthe90sinfrastructurewasputinplace, and
businesswasusing groupwaretorestructureitself for global competition.

Numerousdefinitionsof groupwarewere presented at variousconferences
(CSCW, ECSCW, GROUP). We have chosen two of them, the most
illustrativeinour view. Baecker (1993, p. 1) defined groupwareas* any multi-
user softwaresupporting computer-assisted coordinating activities’. Ellisetal.
(1991) considered groupware as “computer-based systems that support
groupsof peopleengaged inacommontask andthat provideaninterfacetoa
shared environment” (p. 40).

The 1990s were an intensive period of exponential growth of avariety of
groupware systems. Organizations were offered video- and audio confer-
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ences, group decision support systems, el ectronic meeting rooms, electronic
mailing, shared document applications, shared whiteboard applications, project
management tool s, group cal endaring systems, collaborativeauthoring sys-
tems, and so forth. Theresearch community offered avariety of groupware
typol ogiesbased onlocusof control (Coleman, 1995), level of support, group
processes(McGrath & Hollingshead, 1994), time/spacetaxonomy (Ellisetal.,
1991), applicationlevel (e.g., Put, 1996), tonameafew.

Atthesametimeit becameobviousthat groupwarelay at theconvergence of
anumber of technical, economical, social, and organi zational trendsthat had
combinedto propel groupwareintothemindsof managersinboththebusiness
andtechnical communities.

Meanwhile, theriseof theWorld WideWebledtoarevol utionary changein
thepossibilities, diffusionand perception of Internet andintranet technol ogy.

2000s

Whiletraditional understanding of groupwaredevel opedinthe1990sfocuses
very much on the support of group work in dedicated teams, nowadaysin
organizationstheavailable I T infrastructure supports|ots of fragments of
cooperativework embedded intraditional tasksand group structures. Such
cooperativefragmentscan berecognized oftenindifferent work situations
ranging from document sharing, cross-functional and cross-departmental
projects, toevenincidental correspondence between employeeslinked by a
giventask. Stand-alonecomputersnowadaysarelimited totestsand experi-
mentsinorganizations, whilethenormisthat workstationsarelinkedinan
organi zational network. Common understanding of theway collaborativetasks
areperformed al so getsabroader perspective: employeescanwork together
virtually, intra- andinter-organizationally, globally, and so forth. Modern
collaborativetechnologieshavearoleinamost all kindsof businessandthe
publicsector. Suchamultiplicity of groupwareintermsof itstargeted sector,
employeestasksand structureof collaboration, callsfor abroader definition.

Wedefinegroupwareas.

any software systems that facilitate and/or induce collaboration between end
users. These can be either dedicated systems (traditional groupware), or
embedded fragments that are part of more general applications such as ERP,

CRM, or PDM.
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Group L earning

Theconcept of group, or collaborativelearning strengthensour view onthe
social issuesintheadoption of groupware. Thisisthecoreof thetheoretical
foundationfor groupwareimplementation, inour view. Wedefinelearningas
changing knowledgeand behaviour, andfocusnot onlearningingeneral, but
learning “in the work place” (Watkins & Marsick, 1996), or on-the-job
learning (Onstenk, 1995).

Thefindingsfrom anumber of studies(Crossan et al., 1999; Dixon, 1994;
Onstenk, 1995) havevalidatedthat thefundamental characteristicof learning
inthework placeiswork socialization. Socialization callsfor collaboration,
whichincludesmutual interdependenceof individual andagroup. Collabora-
tivelearning doesnot consist of thearithmetical sumof individual learning
contributions, but appearsto beamorecomplex andintegrated phenomenon.
If employeeswork collaboratively and engageinacommontask withtheuse
of technology, on-the-joblearning getsthefeaturesof grouplearning. Weview
group learning as behaviour that consists of actions carried out by team
members through which ateam obtains and processes data that improves
cooperation. Inother words, group learning consi stsof group interactional
processes, like seeking feedback, asking for help, talking about errors,
experimenting, discussingfailure, lookingforinformationfromoutside, critiqu-
ing, comparing, evaluating, developing a collective vision, and so forth
(Edmondson, 1999; Schipperset al., 2001; Stahl, 2000).

Numerousstudieshaveshownthat implementation of collaborativetechnol o-
giesisaprocessthat takestime. User groups do not change their ways of
workingovernight but gradually appropriatetheavailabletechnology. Inorder
toallow further support of such processes, afurther understanding of thetrue
nature of these processesisneeded.

Inorder to build our understanding of collaborativelearningwehavetrans-
ferredtheexperientia individua learningcycleof “ acting—reflecting—thinking—
deciding” (Kolb, 1984) to acollectiveone. Ontheinter-personal level, the
mechanismof grouplearningisdescribedwiththefollowingwheel: “ collective
actions—group reflection—knowl edge di ssemi nati ng—sharing understanding—
mutual adjusting” (Figurel).

Atagroup level, learning is conceptualized as ongoing group interaction
activitiesof group acting and reflecting (Edmondson, 1999).
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Figure 1. Group Learning Processes.
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A grouplearning cyclebeginswiththecollective experiencesand actions,
when agroup of peopleisgivenacertaintask to perform. Thisstepreflects
apprehension of knowledge, whenagroupisexpected to accept new knowl-
edgethrough perceptionsand direct experiences. Accordingto West (2000),
actionreferstothegoal-directed behavioursrelevant to achievingthedesired
changesinteam obj ectivesand strategies. Thisstageisassumed to beimportant
inal learningcyclesasit hel psto experienceassumptions. Actingmight leadto
new information, whichcanleadtofurther reflection, planning, andagainaction
asan ongoing process (West, 2000).

When a new technology isintroduced to the targeted employees who are
networkedtogether, they will start operatingwiththesysteminorder toexecute
thetasks. Thiscandevel opthroughdifferent activities, including operatingwith
basic modulesin the performance of everyday tasks, or searching for new
techniquesinthesystem. Theemployeescansimply replicatethetechniques
they havelearnt duringinstructionsor try tofind out new functionality inusing
thesystem. M oreexperienced membersof agroup may taketheinitiativefor
testing new techniques.

The next stage is group reflection — the extent to which group members
reflect upon, and communicate about thegroup’ sobjectivesand strategies
(e.g., decision-making) and updatethemtothecurrent circumstances(Schippers,
2003). A groupisexpectedtomoveinwardtoreflect uponpreviously acquired
knowledge. Reflection takes place through avariety of activities such as
discussions, asking questions, declaring difficulties, collectivedebates, and
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presentations, whichaimat knowledgeexternalisation. Itisconsidered crucial
inlearning fromexperiencebecauseit might help neutralizebiasesanderrors
ingroup decision-making.

A lot of research hasbeen conducted on group reflectiveprocesses. Swift and
West (1998) haveidentifiedthreelevel sof reflection based uponitsdepth.
Shallow reflectionisseenasthefirstlevel of group awareness(for example,
discussing aspects of the tasks). Moderate reflection is viewed as amore
critical approachtowardstasks(for example, discussing strategiesused by a
grouptoaccomplishthetasks). Deepreflection occurswhenagroup questions
the norms and values of the group or an organization. Schippers (2003)
summarisesthat reflective group behaviour includeseval uation of actions,
ascertainingwhether everyoneinthegroup agreesabout theway inwhichthe
task will behandled, discussing the effectiveness of methodsof workingand
communication, and discussing the norms and values of the groups and
organization.

A group may reflect onitsknowledgebeforeactions, during task execution, or
after that. Refl ection beforetask execution may include open dial ogue about
strategiesand goal s. Reflection during task executionmainly aimsat identifying
whether agroupisstill ontrack. It canbeal soachieved by organising dial ogues,
forumgroups, and discussions(Schippers, 2003). Refl ection after task execu-
tionischaracterised by eval uation of the performancethat mightleadinour
model toknowledgeextensionduringthe®deciding” processes.

Inthesituationwithintroduction of anew technol ogy, groupreflecting cantake
placeat different stages, too: after someoperationswiththesystem, or along
the way during implementation, but it can happen even before the system
introductionwhenthefutureusersdiscussdesignissuesof technology. Inany
case, group refl ecting woul dinclude communi cating upon theextent towhich
the system supports performing tasks. Discussions, open dialogue, focus
groups, and meetingswithaproject teammight concentrateon speakingout on
difficultiesinuseof thesystem, comparing withanother softwareexperience
andwithanother I T, anddeclaringindividual problemsinuseof the system.
Usersmight expressdoubtsand suspicionsor trust and beliefsinexistingways
of solving I T-rel ated difficulties, consider possiblereasonsand outcomes of
mi stakesmadeduring operating thesystem, and discusserrorsinworkingwith
different|T functionalities

The knowledge disseminating step brings the crucial difference between
individual andgrouplearning. Whenwearetotransfer individual learningtothe
cooperativelevel, theact of knowingbecomesmorecomplicated. Inagroup
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environment peoplewould think together, which meansthey would share
resultsof their thoughts. But knowledgeisnot something that can beeasily
passed around (Hendriks, 1999). Thereisno doubt that someinformation can
becodified, stored and reusedto enableeffectiveactionat alater stage, buta
representationisnot equivalent to knowledge (Sutton, 2001). Let usclarify
these processes.

Withtheassumptionthat theknowledgeiscreated through conversion between
explicitknowledge(thatistransmittableand communi cableinformal language,
and oftenreferredto asinformation) andtacit knowledge (that hasapersonal
quality andishard to communicate), therearefour modesof theknowledge
conversion processesthat cantakeplaceingrouplearning: externalisation—
fromtacit knowledgeto explicit knowledge; combination— fromexplicit
knowledgetoexplicit knowledge; internalisation—fromexplicit knowledgeto
tacit knowledge; and socialisation— fromtacit knowledgetotacit knowledge
(Nonaka, 1994).

Inother words, to break experiencesinto meanings, agroup would need two
phases: first, reconstruction and codifying of knowledge (externalisation and
combination); and only then, knowledgecanbeshared or transformedtoatacit
form (internalisation and socialisation) (Hendriks, 1999). We label those
phases knowl edge disseminating and sharing under standing.

Knowl edgedissemi nating can appear inmany forms, including presentations,
lectures, oral explanationsof ideas, or “ codifyingitinany intelligent knowledge
system” (Hendriks, 1999, p. 92). Thisprocessisnot necessarily conscious.
For exampl e, empl oyeescan|earn by watching someone’ sperformance, even
if they areunawareof thespecificknowledgeneeded for thetask performance.
Butweareconvincedthat inalmost all practical situationswhereknowledge
sharingisgoingtooccur that itisimportant to stimulate“ knowledgeowners’
toexternalisetheir knowledgeinaway thatissuitablefor others.

K nowledgedi sseminating during theimplementati on processof anew informa-
tion system would include behaviors of the group members that aim at
externalization of ideasabout thesysteminorder toimproveitsusage. It might
emerge in demonstrating working with technical modules both in formal
situations(workshops) andinformal (work pauses), proposing new actionsto
improvetheusage, and clarifying difficultiesand questionstothepeers. Users
may taketheinitiativeto show their colleagueshow to generatenew optionsin
thesystem or to come up with new suggestionstoimprovethesystem.

After that thewheel cyclesto sharing under standing. That involvesusing
insightstohel ppeopleseetheir ownsituation better (Kim, 1993). Internalisation
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alsotakesonagreat variety of forms: learning by doing, reading books, and so
forth. Itisoriented tothose peoplewho ook for acquisition of knowledge. It
impliesmutual informal acceptance and respectful nessof diverseideasand
suggestions. Nelsonand Cooprider (1996) definesharing understanding asan
appreciation of knowledgeamong thegroup membersthat affectstheir mutual
performance(p. 410). Appreciationamong thegroup membersischaracterised
by sensitivity totheframesof referenceandinterpretationsof othersinagroup.
Effective shared understanding can beviewed asasynergy between group
membersthat mutual ly respect and trust each other. Appreciationandtrustare
two mai ncomponentsof shared understanding.

Knowledgeinternalization concerning new technology will lead to ashared
meaning of thesystemamongtheusers. They will sharetheir understanding of
theglobal roleof IT inacompany and itsintentionsfor every member of a
group, aswell asdesignintentionsof thedevel opersof thesystem. Understand-
ing of technical possibilitiesanddifferent functionalities(mainandoptional) can
also be considered as aresult of this stage. A group would come up with
common attitudestowardsthetechnical functionality and content of IT —
whether technol ogy hel psto accomplishjobtasksandresponsibilitiesandto
what extent.

Thelast step inthe cooperativelearning ismutual adjustment, or arrange-
mentsinitiated by thegroup members. InKolb’ smodel thisstep (“deciding”)
isrelatedtotheextension of knowledge, whenlearnersareexpectedto move
beyondtheselvestointeract with an external environment. Refl ectionsand
knowledgesharing do not lead to changesingrouplearning. Atthisstage, the
group engagesin activitiesthat |ead to achoiceto makedecisionstogether, to
reject or adopt, to evaluate or toignoretasks, strategies, or new rules.

Someadaptationsneedto occur. Joint regulations, planning, arrangement and
deciding— theseareactivitiesundertaken by group membersinorder tomove
thelearningcyclefurther. Inthisphase, goa sarepresentedandwaystoachieve
themareplanned. Accordingto someauthors, adj ustment takesplacenot only
beforetask execution, but alsoduringit aswell (Schippers, 2003).

Inasituationwithanew technol ogy, thisstepinthegrouplearning cyclewill
includeactivitiesthat aimat collectiveagreementstoimprovetheuseof the
systeminthegroup. Group membersmay takeinitiativeto arrange (request)
additional training, instructions, manuals, and other learning activities. Devel -
oping regulationsin order to improve the use of technology can becomea
crucial issue, especially if the users never worked before as a group. For
exampl e, thismightinvolvedecisionsabout dividing responsibilitiesinmaking
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inputsand schedul es of making outputs. Decisionsmay be al so made about
sortsof documentsto be submitted or about thedatatraffic and classification.
I'T might al so concern group processissueslikedevel oping regulationsfor
intermediateevaluationsof thel T project, supporting on-linechat about hot
issuesintheproject and newsoverviews.

These plans will be implemented in the action phase. After planning is
completed, itsimplementing startsand thisprovokesanew wheel beginning
withcollectiveacting.

A new learning cyclewill be based on the previous group experience and
knowledge. Planning can al so take placeduring theaction, or executing of a
task, when plans are devel oped and shaped by seeking feedback or group
reflecting processes. Thisstrengthenstheimportanceof groupreflexivity.

It should benotedthat thefivestepsin group learning do not necessarily take
placein consecutiveorder. Thedecompositionintofivestepsisnot atemporal
but alogical decomposition, which servesto understand and analysegroup
learning processes.

Tosummarise, grouplearningisunderstoodin| T implementation asnegotia-
tionsamong thetargeted employeesai med at devel opingimplementation of a
new system: they practice with the system and discuss the experience,
experiment and search for new possibilitiesand communicateuponit, ask for
help, clarify difficulties, talk about errorswhileworkingwithit, propose new
actionstoimproveitsuse, planfurther implementation, devel op commonrules
onworkingwiththesystem, evaluateitsuseat different stages, and sometimes
rejectit.

Group learning in groupware implementation is defined as all interactional
processes through which group members devel op inter pretive schemes about
a newly introduced system that help them to implement it, that is, to work

together with it skilfully and task-consistently.

M ethods

Wehaveconducted acasestudy researchinoneof thelarger hospitalsin The
Netherlands, called M edinet, whereanew personnel management systemwas
introduced.
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Thecasestudy lasted 10 monthsand wasbased on qualitative methodslike
semi-structuredinterviews, observations, field notes, and documentsanalysis.
Thirty-four interviewswereconducted, lasting from 45 minutestotwo hours,
intotal of 48 hours. Duringinterviewsweasked employeesto describehow
and why the new system was introduced, what kinds of job tasks were
supported by the system, characteristics of the system, and so forth. Such
guestionsallowed listening for understanding of technol ogical featuresand
functionality, attitudes towards technology, examples of group learning
behaviour, andlearning climateinthecompany. Postscriptsof all 34interviews
wereagaindiscussedwithintervieweesfor verification.

Thequalitativeapproach supported ananalysisof different actors’ interpreta-
tions of the technology and their actionsaround it. In order to analyse the
gualitativedata, weoperationalised group learning processesfor groupware
implementation. ThedefinitionsaregiveninTablel.

Table 1. Operationalisation of Adoption of Groupware through Group
Learning.

Dimensions of group learning Components
1. Collective acting — task-related = operating with basic modules in everyday tasks
operations with the system undertaken by performance

members of agroup.

2. Group reflecting — communicating
upon extent to which the system supports
performing tasks.

searching for new techniques in the system
discussing difficultiesin use of the system
comparing with another software experience
declaring individual problems in use of the system

3. Knowledge disseminating — behaviors | = demonstration of operating with technological options
of the group members that aim at = proposing hew actions in order to improve ongoing use
externalisation of ideas about the system | = clarifying difficulties to the team members

in order to improve its usage.

4. Sharing understanding — the level of = clearness about the purpose of the system

common meaning of the system = users needsinthe system

regarding the role of the system and its = understanding of operating with the modulesin the
functionality. system

= attitudes towards functionality of the system

= atitudes towards future state of the system

5. Mutual adjustment — activitiesthat aim | = arranging (further) learning activities to improve use of
at collective agreements on ongoing use the system

of the system in the group. = developing regulations

= evaluating intermediate results
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Case Study

Our casestudy reportsontheimplementation of apersonnel administration
system— Beaufort—inoneof thelarger Dutch hospitals, called Medinet,
which has 1,070 bedsand around 3,700 empl oyees. The project, involving
acquisitionof anew information system, devel opment of theproject plan, and
realization, started in June 1999 and was expected to be completed in
December 2001.

Theproject had two planned phases: introduction of thesystemtothecentral
personnel and sal ary administration (PSA) department, and introduction of the
system acrossthe entire Medinet. From our theoretical perspective, these
becametwo distinguishabl e sub-cases. The PSA department implemented
Beaufort effectively, efficiently, andinaccordancewiththeinitial plan (sub-
casel). Theintroduction of the same system to the personnel specialistsin
other departmentsfailed, whichled to the blocking of thewholeprojectin
October-November 2001 (sub-case 2).

Or gani zational Context

Thereisatight cooperation betweenthePSA andthelocal managers. every day
thelatter sendinformationinspecial paper-based formsabout all changesin
personnel datatothe PSA. Day-to-day communication betweenall represen-
tatives of the personnel servicein all departments and unitswas made via
internal paper-based mail, e-mail, fax andtelephone.

Theideaof thenew systemwasthat |ocal managerscouldinput the personnel
datastraight intothe system and could sharethat i nformation acrossdepart-
ments. Atthesametime PSA employeescouldimmediately usethesedatato
makeany salary mutations.

System Specification

TheBeaufort system, devel oped by the Dutch softwarecompany Getronics, is
apersonnel and salary administration system extensiblewith modulesfor time
regi stration, human resource management, financial management, and soforth.
Oneof thestrengthsof thesystemisthat it allowsdecentralized use. Dataentry
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canbedonelocally ineach department. Department managerscan haveaccess
tomanagementinformationfor their department.

Beaufortisasystemthat providesacompany withtheopportunity toimprove
and decentralizeitsinternal personnel management processes. Itisamodule-
based personnel and salary administration system that contains technical
optionsfor publishing, composing, structuring, improvisation, and storing
personnel data. There are seven modules with which users can perform
document administration: personnel management, salary administration, sick
leaveadministration, formationand organization, timeregistration, officelink,
and report generator.

Thebasicmoduleispersonnel management, throughwhichtheusersinput and
update all theinformation concerning personnel data(see Table 2). These
inputsdo not requirespecific codification, asthey areregistered using normal
words.

Thesick |eaveadministrationandtimeregistration modul esarevery important
insalary calculation. All inputsinthosetwo modulesare coded using speci al
numbers, consisting of 3-5 digits. Any changesin the code numbers might
indicatechangesintheworking conditions(for example, lessor moreworking
hoursper week, or urgent working hours, or differencesintypesof sickness,
including professional sicknesses) that will automatically modify thesalary inthe
salary administrationmodul e.

The salary administration module also requires codified inputs. The users
(salary administrators) combineall thepersonnel datainthismodule(suchas
sickleavedays, participationintheoptional schemesfor fringebenefits, flexible
and urgent working hours, typesof professional qualification, and medical
authorization). Any small mistakeinnumerical input wouldleadtoanincorrect
salary foranemployee.

Beaufort’ sformation and organi zation modul e providesthe structureof the
company inahierarchical manner: sub-departmentsand units, clusters, divi-
sions, and soforth. It givesan overview of thewholecompany and allowsone
to see the place of any employee in this structure. Only Medinet's IT
department is authorized to make changes in this module and update the
information; other userscanonly readit.

OfficeLinkisaspecial HRM modul ethat allowsHR administratorsto send
letterstoempl oyeesusingmailinglistswithinMedinet, for exampletoacertain
department, or to all nurses. Such|lettersmay concern arangeof personnel
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information— changesinwork contracts, invitationsto special events, update
onlabor conditions, information, and soforth.

Thefinal module— “Informer” — providesthepossibility to generatenon-
standardreportsuponrequestsfromthe HR managers. reportsabout different
expensesonyearly or monthly bases (such astravel expensesor telephone
bills), salary and premiumoverviews, and soforth.

Specification of theBeaufort functionalitiesisgiveninTable2.

TheBeaufort project’ sstrategic plan (January 2000) contai nsinformation
about thereasons for Beaufort’ sintroduction at Medinet. It statesthat the
introduction of Beaufortisaimed atimproving theefficient processing of HR

Table 2. Specification of the Beaufort Modules.

Module Specification

Personnel Registration of:
Management

e Personnel data: name, title, address, family status, date and place of birth,
employee number, type of contract, department and function, specia
authorization issues, participation in the fringe benefit options, and so forth

e Career development data: educational background, professional experience,
ongoing professional development (courses, education, etc.), and socia
activities.

Inputs are not coded.

Salary Operating with dl inputs from other modules in order to calculate salary. All
Administration inputs and outputs are numerically coded.

Sick Leave Registration of absence (total or partial) due to sickness, and notification of this
Administration absence to the various external administrative bodies related to the social security
(SLA) system in the Netherlands.

Inputs are based on the date, type of sickness, necessary treatment, pregnancy,
frequency of sickness, and relationship with the occupation in the hospital, and so
forth. Inputs are crucid for salary administration. All inputs are numerically

coded.
Formation and Detailed picture of the organizational structure and employees within the
Organization hierarchical order: divisions, clusters, departments, sub-departments, sub-units,
and so forth.

Time Registration | Registration of working hours in accordance with the collective agreements for
(TR) Dutch Hospitals (specia registration of weekend and holiday working hours,
emergency hours, day and night shifts, etc.). Inputs are essentia for calculating
monthly salaries. Inputs are numerically coded.

Office Link Administration of various types of letters to employees (invitations,
congratul ations, bulletins, etc.).

Report generator Creating non-standard reports.
“Informer”
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administrativedata, s mplifyingadmissiontostrategicinformation, andimprov-
ing the protection of sensitivepersonnel information. Other goalswerede-
scribed asfollows:

*  Toincreasetheefficiency of personnel administration by restructuringthe
HRM processesfrom ahighly centralized approach to adecentralized
one. Local HR managers were expected to carry out data processing
directly usingthesystem.

* Tocreatesharedinformationfiles, leadingto the use and exchange of
personnel informationamonglocal managers.

IntheBeaufort project at M edinet, two modul eswere sel ected for decentral -
izeduse: sick leaveadministrationandtimeregistration. Sick leaveadministra-
tioninvolvesregistration of absence (total or partial) duetosick leaveand
notification of thisabsencetovariousexternal administrativebodiesrelatedto
the social security system in the Netherlands. It is important that these
notificationsaretimely and correct; failureto do so may lead to asituation
whereMedinetisheldliablefor afinancial compensationthat could havebeen
claimed elsewhere. Timeregistrationisessential for cal culating themonthly
salary. For doctorsand nursesthesal ary isafunction of thenumber of hours
worked ondifferent kindsof duties.

Findings

Inthissectionwepresent our findingsfromthecasestudy inthefollowingorder:
first resultsof theimplementationinthe PSA department, after that theresults
amongthedecentralized users.

Beaufort and the PSA Department

Thegrouplearning processesinthe PSA departmentinorder toadopt Beaufort
were characterised asmoderately high. We providethedescription of these
processesbased onthetextual analysisof theinterview transcripts.
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ThePSA employeesoperated withthesystemvery actively intheir day-to-day
task performance. Mainly it wasbased on therunning basismodules, while
searching and testing new techniqueswereexceptional .

They critically reflected upontheir experiencewiththesystem. Every morning
they discussed different problemsinongoing useduring special sessions. Also
informal discussionstook placeoften. They had special notebooks, wherethey
noted every nuancefrom Beaufort that must be discussed together. Itled, for
example, toalong chat about rulesfor sending thesalary dataaway. At the
beginning the system used to make someunexplainableerrors(e.g., mixingup
thenumbers, or miscal culatingworking hours). Anemployeewhofirst found
that immediately pointed out thoseerrors.

Everybody felt freetodeclaretheirindividual difficultiesandlack of skillsinuse
of some modules. They knew each other’ s difficulties with operating the
system.

Knowl edge disseminating wasrather intensive and based on two streams.
Firstly, someactive membersstimul ated, proposed and demonstrated new
ideaswiththeintentiontoimprovetheusageof Beaufort. Secondly, at amore
modest level, colleaguesclarifiedfor each other different aspectsof Beaufort.

Sharing understanding among the PSA employeeswas moderate. What is
interestingisthat they all had similar ideasconcerningtheroleandfunctionality
of Beaufort, but their understanding did not reflect thereal purpose of the
system.

Mutual adjustment was moderate and mainly related to arranging further
|earning activitiesand suggestionsconcerning improvementsof thesystem.
Collectiveagreementsand devel oping new regul ationsto apply new waysof
workingwith new systemwerenotinitiated.

Insum, collaborativelearning processeswithinthe PSA group memberscanbe
characterised asstrong. Task-rel ated operationswith Beaufort, communi cat-
ing about different aspects of it, activities oriented towards knowledge
externalisation and achieving coll ective agreementswerestrong. Only the
group understanding of theroleand functionality of Beaufort wasmoderate.

The PSA employees valued the system as very helpful and advanced in
supportingtheir tasks. In particular, they rated highly that all the personnel
informationwasplaced on onescreen. They estimated that they could perform
thedocumentsand administration proceduresfaster than with the previous
system.
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Alsothey found valuabl ethat the system hel ped themin communi cating with
their clients(employeesof theMedinet): duringtelephonecallsit wasenough
touseonly onescreenwithout difficult paper-based searching processes.

Based ontheobservationsandinterviewswemay concludethat PSA members
haveadopted the newly introduced systemwith highlevel of efficiency. All
employeesgot used to Beaufort inaccordanceto the scheduled plan—within
threemonths.

Beaufort and Decentralized Use

Weidentifiedgroupinteractional processesamongHR|ocal managersaslow:
group acting, reflecting, sharing understanding, and mutual adjustment hardly
took place, and only under strong pressure from the management. Only
knowledgedisseminating wasobserved aspromising. Below weillustrateit.

Every timewhen decentralized usersmet evensmall technical difficulties, they
stopped operationswiththesystem. They werenot clear about theideabehind
thedecentralized use. Actually they did not need Beaufort for their usual job
tasks. Operating withthesystem brought only additional dutiesand complexity
intotheir tasks. Collectiveacting did not devel op through exercising; instead,
end usershadto start workingwithanew systemimmediately. Decentralized
usersdid not try to searchfor any new techniquesinthesick leaveadministra-
tionmodule.

Wedidnotidentify groupreflectingat all. They did not want to discussany
problems, but passively waitedfor theexternal hel p. They did not communicate
about errorsinthesystemwitheach other, and preferredtotalk about it directly
at ahigher level — tothe project management.

Knowledge disseminating wasinitiated by the PSA employees, who gave
adviceanytimeupontherequest of thedecentralized users. Thelow level of
sharing understanding resultedinalack of clarity about eventhecontent of the
sick leaveinputs. Mutual adjustment wasobserved asabsol utely low. Tasks
and ruleswere not written down — therewas not any agreement on how to
work together.

TheHR managerswereof opinionthat thesystemdidnot facilitatetheir tasks,
but rather brought new onesfor them. They acknowledged theimportance of
Beaufort for thesalary administration, but did not findtheir participationinit
essential. They stressed that timeregistration and sick leaveadministration

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



The Role of Group Learning 355

werejust small administrativeresponsibilitiesamongtheir HRwork, but the
system madethem pay too much attention to thosetasks.

Atthesametimetheusersevenlacked somedatanecessary to makeinputsto
thesystem.

The system required changing the usual way of performing thetasks (new
collaborativeresponsi bilities, sharingthedata, duplicationor triplication of the
task performance, new schedulefor makinginputs).

Thelocal HR managershavenot adopted the newly introduced two modules
of thesysteminaccordancetotheproject plan. They werestrugglingwiththe
implementation process, described above, during seven months, andfinally
decided to stop it. All end users (100%) shared the opinion that it was
necessary to suspendthe project until better times.

Discussion

Theperspectiveof grouplearning providesuswithinteresting notionsabout
different outcomes between the two sub-cases. We discovered that group
learning processesdid take placein both cases, but the content of themwas
rather different. Inthe PSA department these processes hel ped to improve
adoption of the new system and led to the stable use of it. In the group of
decentralized userslearning processesbl ocked adoption of thenew systemand
contributed totermination of thewholeproject.

While we credit success and failure of Beaufort adoption to differences
between group learning, we also realize importance of the organizational
circumstancesfor thoseprocesses. First, wesummarizeand conclude about
thecontent of grouplearninginadoption of Beaufort, and after that wediscuss
theorgani zational environment for thesystemimplementation.

Toestimategroup learningwegavequalitativelabel sranging from“weak” to
“strong” (active-passive, high-low, intensive-fuzzy, etc.). Givingsuchlabels,
we kept our operationalisation scheme, where “high” learning meant the
intensity of theusers' activitiesand orientationtowardsimprovement of system
adoption. We have categorized group learning in the PSA department as
relatively strong towardsadoption of Beaufort. Inthegroup of decentralized
users, group learning waslabelled asweak towardsadoption of Beaufort.
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PSA employeescommunicated and di scussed different aspectsof Beaufort
implementationwiththeaimtoimproveitsuse. Wediscoveredtheleadingrole
of groupreflecting and knowledgedisseminating. “ Activities-based” group
learning processes (collective acting and mutual adjustment) were lower.
Sharing understanding— thecontent of the shared meaning of Beaufortamong
PSA members— at the beginning slowed down implementation. Thishas
changed whileusing thesystem: PSA memberstransformedtheir perceptions
of thesystemfromignoring to acknowledgingitsadvantages.

Decentralized usersal so communicated actively about different aspects of
Beaufort. Their discussionsaimed at sharing negativefeelingsconcerningthe
systemandthefutureintroductionof itinthewholecompany. They exchanged
their experienceand evidenceagainst using Beaufort, and suggested terminat-
ingthepilots. They perceived thesystem asunreasonably difficult and complex
tooperate.

It was interesting to find the devel opment of employees needsin a new
technology. Wethink thatinanideal situation, employeesshould need anew
system beforeitsintroduction. Thesepersonal needscandiffer fromthemain
goal of asysteminacompany. However, inboth M edinet sub-caseswehave
observed an absol utedisregard of theindividual needsinintroductionof anew
system. PSA employeesdevel oped andrealised their needsin Beaufort while
implementingit (thiseven hel pedthemto clarify theintention of thesystem).
Decentralised userskept onlacking any individual needsfor morethan six
months.

Themostillustrativeoppositeresultswerediscoveredintheprocesses, which
welabelled“mutual adjustment” . Inthe PSA department, empl oyeesarranged
educational activitiestolearn moreabout Beaufort; they strivedtoreach new
departmental rules and agreements in order to ease the use of Beaufort.
Decentralized usersput effortsto arrangedifferent sessionsto convincethe
project team to stop the pilots. We have characterised the group learning
processinthetwo settingsin Table 3.

Table 3. Group Learning Processes in Two Settings.

Group learning in PSA Group learning among
decentralized users
Collective acting Moderate to Active Passive
Group reflecting Mostly strong Moderate to weak
K nowledge disseminating Mostly intensive Fuzzy
Sharing knowledge Moderate Low
Mutual adjustment Moderate to Strong Weak
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Althoughtheinsightsthat comeout of thelearning perspectiveareremarkable,
theresultsneedto be considered from abroader perspective.

Thetwo sub-casesled ustothenotionthat functionality played anessential role
and even to some extent predicted the results. The system aimed to carry
organizational changes in the whole company regarding task design and
collaboration among employees. Infactitisnot anovel ideato say that the
organizational changecanhardly berealized by technical introductionof anew
technology. Beaufort did not bring any task changesto thework of the PSA
specialists. But thedecentralizedlocal managershadto changetheir work alot.
They had tolearn new tasks, which werejust secondary, and to take higher
responsibilities to perform those tasks. The PSA employees did not face
changesintheway they usedto cooperatebeforeintroduction of Beaufort. But
thelocal managersfaced anew, very complex collaborationinanew situation.
They faced thenecessity to servethesysteminstead of getting support fromit.
Atthesametimethecontent of thetasksappearedtobecrucial. TheMedinet
casestudy convinced usthat thetasksrelated to the personnel information—
administering and managing— werevery sensitive. They areassociated with
theprivacy andthesecurity of very sensitiveinformation, andthereforerequire
strongresponsibility if they areto betransferred.

In the PSA case, Beaufort played arole of the intensive groupware and
supportedreciprocal interdependencewithinonedepartment. Inthedecentral -
ized casetherewasaneedfor ahigher cooperation betweenthedepartments,
withinthelocal communities, andwiththe PSA specialists. Beaufort becamea
multi-channel groupwareand supported associated i nterdependence. A com-
plexity of thegroupwarecontributedtothenegativeresultsinthedecentralized
sub-case.

Wesupposethat before Beaufort wasimplemented for decentralized users,
therewasal soaneedto createcollaboration among them. It doesnot mean that
groupsof usersmust have perfect collaborative prerequisitesinadvancein
order to adopt the system. As we have said earlier, group processes do
improveover theuseof groupware. But essential group characteristicsmust be
builtupinadvance. Thoseareinterdependence, individual accountability, and
task division. Such prerequisitespreparethebasisfor interactional processes,
throughwhichimplementation of groupware, inour view, devel ops.
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Conclusion

Wehave proposed amodel for implementation of collaborativetechnologies
that regardsit asalearning process. Thelongitudinal casestudy intheDutch
hospital confirmed our theoretical assumptionsthat adoption of collaborative
technol ogy devel oped throughgrouplearning; whenthesystemwasintroduced
totheusersthey hadto collaborateto performthetasks. However, weshould
noticethat the chapter presentstheresultsof only oneorganization’ sexperi-
ence. Inorder tovalidatethemodel, I T implementationindifferent organiza-
tionsshould bestudied. That must includedifferent typesof companiesand
different typesof informationtechnologies.

Grouplearningincludesinteractional processesthroughwhichgroup members
devel op implementation of technology: they practicewith the system and
discuss this experience, experiment and search for new possibilities and
communicateuponit, ask for help, clarify difficulties, talk about errorswhile
workingwithit, proposenew actionstoimproveitsuse, planfurther implemen-
tation, devel op common rules on work with the system, evaluate its use at
different stages, and so forth. We have found that the five steps of group
learninginaccordancewith our operationalisation scheme— collectiveacting,
groupreflecting, knowledgedi sseminating, sharing understanding, and mutual
adjustment — existedinreality inboth settings, PSA and decentralized users.
Animportant findingisthatinboth settingsgrouplearningemergedimmediately
after anew collaborativetechnology wasintroduced tothetargeted users.
Atthesametimethecontent of group learningin sub-caseswasopposite. In
the PSA department it wascategorised asstrong, asit hel pedimproveadoption
of thenew systemand led to thestableuseof it. Decentralised usersblocked
adoption of thenew systemand i nitiated termination of thewholeproject —
also through group learning, which was oriented towards blocking system
usage.

Thetechnol ogy may trigger group learning, requesting redirecting of itsscope
towardsalignmentwithanew user group. Wehaveseenthat thehigher thelevel
of interdependency between the userswasrequested by the system, themore
effortswereneededtoredirect grouplearningfromasmaller grouptotheentire
group of usersacrossdifferent departments.

Investigation supportstheideathat organisational support doesinfluence
adoptionof thesystem. Theideaisnot new. However, based upon our research
we proposethat organisational support should include special practicesto
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advancegrouplearninginorder to promoteimplementation of collaborative
technologies. Werealise that thisitself it is not a guarantee of successful
implementationyet, butignoring grouplearning processesby project managers
may lead to slowing down or eventerminatingit.

Tosummariseour discussionwemay concludethat group learning processes
do play animportant roleduring adoption of thenewly introduced groupware
systemand canexplainitsimplementation successor failure. |ndependently of
theorgani sational conditions, grouplearning emergesimmediately after intro-
duction of anew groupwaresystem. However, thedirection of grouplearning
candiffer dependsontheconditionsinwhichit takesplace.

Refer ences

Arkich, M. (1992). Thede-scription of technical artifacts. InW.E. Bijker &
J.Law (Eds.), Shaping technology/building society: Studies in
sociotechnical change (pp. 205-224). Cambridge, MA: MIT Press.

Baecker, R.M. (Ed.). (1993). Readings in groupware and computer-
supported cooper ativewor k: Assisting human-human collaboration.
SanMateo, CA: Morgan Kaufman.

Bardram, J. (1998). Designingfor thedynamicsof cooperativework activities.
Proceedings ACM 1998 Conference on Computer Supported Coop-
erative Work (pp. 89-98). New York: ACM Press.

Bikson, T.K.,& Eveland, J.D. (1996). Groupwareimplementation: Reinven-
tioninthesociotechnical frame. InM. Ackerman (Ed.), Proceedingsof
the ACM 1996 Conference on Computer-Supported Cooperative
Work (pp. 428-437). New York: ACM Press.

Ciborra, C.U. (1996). Introduction. In C.U. Ciborra (Ed.), Groupware &
teamwork: Invisible aid or technical hindrance? Chichester, UK:
Wiley.

Coleman, D. (1995). Groupwaretechnol ogy and applications: Anoverview of
groupware. InD. Coleman & R. Khanna(Eds.), Groupwar e: Technolo-
giesand applications (pp. 3-41). PrenticeHall PTR.

Crossan, M.M., Lane, HW., & White, R.E. (1999). An organizational
learning framework: Fromintuitiontoinstitution. Academy of Manage-
ment Review, 24, 522-537.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



360 Bondarouk & Sikkel

DeSanctis, G., & Poole, M. (1994). Capturing the complexity in advanced
technol ogy use: Adaptivestructurationtheory. Organization Science, 5,
121-147.

Dixon, N. (1994). The organizational learning cycle. London: McGraw-
Hill.

Edmondson, A. (1999). Psychol ogical saf ety andlearning behavior inwork
teams. Administrative Science Quarterly, 44, 350—383.

Ellis,C.A., Gibbs, S.J., & Rein, G.L. (1991). Groupware: Someissuesand
experiences. Communications of the ACM, 34(1), 38-58.

Hendriks, P. (1999). Why share knowledge? The influence of ICT onthe
motivation for knowledge sharing. Knowledge and Process Manage-
ment, 6, 91-100.

Hettinga, M. (2002). Understanding evolutionary use of groupware.
Telematical nstituut Fundamental Research Series, No. 007 (TI/FRS/
007), Telematicalnstituut, Enschede, theNetherlands.

Hettinga, M., & Schippers, M. (2001). Invisibleforcesinfavor of thestatus
quo: Stimulatingreflectiverestructuring. InK. Sikkel, T. Bondarouk, M.
Hettinga & J.G. Schuurman (Eds.), Learning groups — Report of a
workshop at the 7'" European Conference on Computer Supported
Cooperative Wor k. Enschede, The Netherlands: Telematicalnstituut.

Holtman, C. (1994). Groupware: Its past and future. In P. Lloyd (Ed.),
Groupware in the 21st Century. Computer supported cooperative
wor king towardtheMillenium. London: Adamantine PressLimited.

Kim, D.H. (1993). Thelink betweenindividual and organizational learning.
Soan Management Review, 35, 37-50.

Kolb, D.A. (1984). Experiential learning. Experience as the source of
lear ning and devel opment. Englewood Cliffs, NJ: Prentice-Hall.
McGrath, J.E., & Hollingshead, A.B. (1994). Groups interacting with
technology. Ideas, evidence, issues, and an agenda. London: Sage

Publications.

Mulder, I., Swaak, J., & Kessels, J. (2002). Assessing group learning and
shared understandingintechnol ogy-mediatedinteraction. Educational
Technology and Society, 5(1), 35-47.

Nelson,K.M., & Cooprider, J.C. (1996). Thecontribution of shared knowl-
edgeto | Sgroup performance. MISQuarterly, 20, 409-429.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



The Role of Group Learning 361

Nonaka, I.(1994). A dynamictheory of organizational knowledgecreation.
Organization Science, 5(1), 41-60.

Onstenk, J.H.A.M. (1995). Human resources devel opment and on-the-job
learning. InM. Mulder, W.J. Nijhof & R.O. Brinkerhoff (Eds.), Corpo-
rate training for effective performance. Boston, MA: Kluwer Aca-
demicPublishers.

Orlikowski, W. (1992). Theduality of technology: Rethinking the concept of
technology inorganizations. Organi zation Sciences, 3(3), 398-427.

Orlikowski, W. (2000). Using technology and constituting structures: A
practicelensfor studyingtechnol ogy inorgani zations. Organi zation Sci-
ence, 11(4), 404-428.

Orlikowski, W.J.(1996). |mprovising organizational transformationover time:
A situated change perspective. | nfor mation Systems Research, 7, 63—
92.

Papows, J., & Fielding, J., Sr. (1994). Thefutureof groupware. InP. Ll1oyd
(Ed.), Groupwareinthe21st Century. Computer supported cooper a-
tive working toward the Millenium. London: Adamantine PressLim-
ited.

Ruel, H.J.M. (2001). The non-technical side of officetechnol ogy; Manag-
ingtheclarity of thespirit and theappropriation of officetechnol ogy.
PhD Thesis. Enschede, theNetherlands: TwenteUniversity Press.

Schippers, M. (2003). Reflexivity in teams. PhD Thesis, University of
Amsterdam.

Schippers, M.C., Den Hartog, D.N., & Koopman, P.L. (2001). Reflexivity
in teams: The relation with trust, group potency, team leader ship,
and performance in work teams. Paper presented at the Academy of
Management, 3-8 August, Washington DC.

Stahl, G. (2000). A model of collaborativeknowledgebuilding. Proceedings
of Fourth International Conference of the Learning Sciences, Ann
Arbor, M1, 70-77.

Sutton, D.C. (2001). What isknowledge and can it be managed? Eur opean
Journal of Information Systems, 10, 80-88.

Swift, T.A., & West, M.A. (1998). Reflexivity and group processes:
Research and practice. Sheffield: The ESRC Centrefor Organisation
andInnovation.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



362 Bondarouk & Sikkel

Tucker, A.L.,Edmondson, A.C., & Spear, S. (2001). When problemsolving
preventsorganizational learning. Harvard Business School working
paper 01-073.

Watkins, K., & Marsick, V. (Eds.). (1996). Creating thelearning organi-
zation. Alexandria, VA: ASTD.

West, M.A. (2000). Reflexivity, revolutionand innovationinwork teams. In
M.M. Beyerlein & D.A. Johnson (Eds.), Product devel opment teams
(vol. 5, pp. 1 —29). Stamford CT: JAI Press.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



About the Editor 363

About theEditor

Anabela Sar mento obtained her first degreein Management Studies, her
Master’ sin Scienceof Educationand her PhD in Technol ogy and I nformation
Systemsat theUniversity of Minho, Portugal . SheisaProfessor at the School
of Accountancy and Administration (I SCAP)/Polytechniclnstitute of Porto
(Portugal). Shelectures on business communications and the information
society. Sheisalsoaresearcher at the Algoritmi Research Centre(Information
SystemsGroup), University of Minho. Her researchinterestsare: theimpact of
information systemson organi sationsand knowledge management (SMEs,
intellectual capital, higher educationandlifelonglearning). Sheisan Associate
Editor of the Infor mation Resour ce Management Jour nal and of theInter-
national Jour nal of Technology and Human Interaction. Shehasserved on
theprogram committeeof several national andinternational conferences. She
isalsoanevaluator of project proposal sfor the European Union.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



364 About the Authors

AbouttheAuthors

L atif Al-Hakim isan independent consultant specialising in information
systems design. Currently, he is the lecturer of logistics and operations
management inthe Department of Economicsand Resources M anagement -
Faculty of Business (University of Southern Queensland, Australia). His
experiencespans34yearsinindustry, research and devel opment organi sations
andinuniversities. Dr. Al-Hakim received hisfirst degree in Mechanical
Engineeringin1968. HisM Sc (1977) inIndustrial and SystemsEngineering
and PhD (1983) inManagement Sciencewereawarded fromtheUniversity of
Wales (UK). Dr. Al-Hakim has held various academic appointments and
lectured on awide variety of interdisciplinary management and industrial
engineering topics. Hehaspublished extensively infacilitiesplanning and
information systemsdesignand modelling. Research papershaveappearedin
various international journals and have been cited in other research and
postgraduatework. Hiscurrent researchinterestisinsupply chain management
andservicequality. Hehassupervised several DBA and M astersstudentsin
topicsrelatedtohiscurrentinterest. Startingwith designing of informationand
quality systems, Dr. Al-Hakim’ sinvolvement withindustry continuedinthe
form of consultancy and technical advice. Hehasconsultedintheautomotive,
aerospace, house appliance, metals, plastics, clothing, food and service
industries. Inadditiontoteaching and consulting, hehasconductedtechnol ogy
transfer training coursesand seminarsinvariousfiel dsof advanced manufac-
turing.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



About the Authors 365

Tatyana Bondar ouk works on her PhD project in the field of business
administrationintheUniversity of Twente, The Netherlands. Her research
focuseson how groupinteractional processesaretransformedintoimplemen-
tation and acceptanceof collaborativeinformationtechnol ogies.

Susy Chan isan associate professor and directsthe Center for E-Commerce
Researchinthe School of Computer Science, Telecommunicationsand | nfor-
mation Systemsat DePaul University (USA). Sheisthefoundingdirector of
DePaul University’ spioneering master’ sand baccal aureate programsin e-
commerce technology. Asaformer CIO at DePaul, she devel oped its six-
campus I T infrastructure. Her research focuses on e-business strategies,
enterpriseapplicationsand transformation, e-commercecurriculum, and mo-
bilecommerce. TheM obile CommerceResearch L abthat sheco-leadsstudies
usability and devel opment i ssuesconcerning wirel essapplications. Shere-
ceivedaPhD inlnstructional Technology from SyracuseUniversity.

SteveClarkereceivedaBScin Economicsfrom TheUniversity of Kingston
Upon Hull, an MBA from the Putteridge Bury Management Centre, The
University of Luton, andaPhD inhuman centred approachestoinformation
systemsdevelopment from Brunel University—all intheUnited Kingdom. He
isProfessor of Information Systemsat TheUniversity of Hull (UK). Stevehas
extensive experience in management systems and information systems
consultancy andresearch, focusing primarily ontheidentificationand satisfac-
tion of user needs and issues connected with knowledge management. His
researchinterestsinclude: social theory and information systemspractice;
strategic planning; and theimpact of user involvement inthedevel opment of
management systems. Major current research is focused on approaches
informed by critical social theory.

John D’ Ambraisasenior lecturerinthe School of Information Systemsat The
University of New South Wales, Sydney, Australia. Heholdsadoctoratein
Information Systems and has considerabl e experience in the commercial
informationtechnol ogy industry. John’ sresearchinterestsincludethestudy of
computer-medi ated communi cationwithin organizationsand user perceptions
of thevalueof theWorld WideWeb. Hehaspublishedwidely ininternational
journalsand conferences.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



366 About the Authors

Ibrahim Elbeltagi isasenior lecturer in Information Management at the
School of Computing, DeMontfort University, UK, and amember of thel T
Service Management Research Group. HehasaPhD inthe Strategic use of
Decision Support SystemsfromtheUniversity of Huddersfield. Hisresearch
interestsincludelnternet usageinsmall businessesand | T diffusionindevel op-
ingcountries.

Huw EvansreceivedaBA in Social SciencesfromtheOpenUniversity and
iscurrently workingtowardsaPhD devel oping aframework for thetransparent
and critical mapping and eval uation of methodol ogiesfor theengagement of
large numbers of people. Mr. Evans is an Inspector with Hertfordshire
Constabulary inthe UK, having been aserving policeofficer for almost 30
years. Hedeveloped aninterestingroupfacilitation during hiswork withthe
policeandincorporated participative approachestowork on organizational
development. For thelast two years, Huw has been seconded to the Audit
Commission, undertaking assessment of other policeforcesandlocal authori-
tiesintheUK.

Y uan Gaoisanassistant professor of information systemsat Ramapo College
of New Jersey (USA). Heholdsamaster’ sdegreein Computer and Informa-
tion Science, and an MBA and a PhD in Business from Zicklin School of
Business, Baruch College-The City University of New Y ork. Hisresearch
interestsinclude systemsdesignand consumer behavior in hypermedia, user
acceptanceof technol ogy, onlinecomputer games, and e-commercestrategies.
Hiswork hasbeen published or isappearingin numerousconferenceproceed-
ings, book chapters, and such academicjournalsasTheElectronicLibrary
and Journal of Electronic of Commerce in Organizations.

Kisha-Dawn GreenidgeisaMaster’ sof Sciencedegree candidateat The
Center for Applied Information Technology, where her concentrationisin
softwareengineering. Her researchinterestsliein Webusability, accessibility,
analysisand designrequirementsgathering. Additionally, other computer
technol ogy relatedinterestsinclude Web andinterface design and devel op-
ment, databaseimplementation and system anal ysisand design. Her recent
publicationsareintheUniversal Accessinthelnformation Society Journal,
thelnformation Resources M anagement A ssoci ation 2003 and the Human
Computer Interaction 2003 conferences.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



About the Authors 367

Zixui Guoisalecturerinthe School of Information Systemsat TheUniversity
of New SouthWales, Sydney, Australia. Guoreceived her PhD inlnformation
Systemsin 2003. Shehasconsiderabl eacademicandindustrial experiencein
China

Bernard J. Jansen hasmorethan 40 publicationsintheareaof information
technol ogy systemsand Web searching. Hisarticlesappear injournalssuchas
the Communications of the ACM, | EEE Computer, Information Process-
ing and Management, and the Journal of the American Society of Infor-
mation Scienceand Technol ogy, among others. Dr. Jansen’ srecently coau-
thored paper in |EEE Computer analyzing afour-year trend in how users
searchtheWeb generated progresscoverageinover 100 newsorganizations
worldwide, including wire services, cable and network television, radio,
newspapers, and commercial Web sites. Hehasreceived several awardsand
honorsincluding an ACM Research Award, six application development
awards, along with other writing, publishing, research andleadership awards.

Murray E. Jennex isan assistant professor at San Diego State University
(USA) and president of the Foundation for Knowledge M anagement (LL C).
Dr. Jennex specializesinknowledgemanagement, systemanalysisanddesign,
| S security, and organizational effectiveness. He has managed projectsin
applied engineering and businessand i nformation systemsdevel opment and
implementation. Hisindustrial and consulting experienceincludesnuclear
generation, electrical utilities, communications, health services, and govern-
mental agencies. Dr. Jennex istheauthor of numerouspublicationsonknowl -
edgemanagement, end user computing, international information systems,
organizational memory systems, and software outsourcing. HeholdsaBA in
Chemistry and Physicsfrom William Jewell College, an MBA and MSin
SoftwareEngineeringfrom National University,andanM Sin Telecommuni-
cationsM anagement and PhD in I nformation Systemsfromthe Claremont
GraduateUniversity. Dr. Jennex isal so aregistered professional mechanical
engineer inthestateof California.

Adam Jonesisobtaining hisMasters of Science degree at The Center for
AppliedInformation Technology withaconcentrationininformationsecurity.
Hehasworkedwith Dr. Jonathan L azar for several years. Current research
relevant to Web-STAR includesWeb accessibility, usability, requirements

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



368 About the Authors

gathering, and variousformsof user frustration studies. Other computer and
information sciencerel atedinterestsincludecomputer andinformationsecurity,
programming, interfaceandinformation design, and systemsdevel opment. His
most recent publications and presentations have occurred at the Americas
ConferenceonInformation Systems, thenformation ResourcesM anagement
Association, andtheUniversal AccessinHuman Computer I nteraction confer-
encesduring 2003.

Jonathan L azar isafaculty member in the Department of Computer and
Information Sciencesat Towson University (USA). Heistheauthor of thebook
“User-Centered Web Development,” and editor of thebook “Managing I T/
Community Partnershipsinthe21st Century”. Heisontheeditorial board of
thelnformation Resour ce Management Jour nal, and associ ate editor of the
Journal of Informatics Education and Research. Dr. Lazar regularly pre-
sentsand publishespapersonthetopicof Webusability. Hehasal so served
onthe program committeefor conferences sponsored by the ACM Special
I nterest Group on Computer-Human I nteraction (CHI), and thelnformation
Resource Management Association. He is also the 2002 winner of the
“Excellencein Teaching” awardintheCollegeof Scienceand M athematicsat
TowsonUniversity.

Brian L ehaney isHead of the Stati sticsand Operational Research Subject
Group. HeisProfessor of SystemsManagement, and hisresearchisinthearea
of decisionsupport for organisations. Thisincludesthetheoriesand application
of simulation modelling, intervention methodol ogies, and knowledgemanage-
ment. Professor L ehaney hasdevel oped themixed-modemodel ling approach
todecisionsupport. Hepublisheswidely ininternationally renownedjournals,
includingthe Journal of the Oper ational Resear ch Society, and the Jour nal
of End User Computing. Hisbooksinclude*Mixed-ModeModelling: Mixing
M ethodol ogiesfor Organisational Intervention” (Kluwer). Hislatest book is
entitled“Beyond KnowledgeM anagement,” and thiswill bepublishedin2003-
04. Professor Lehaney recently completed an EC-funded project on the
development of tools and methodologies for knowledge sharing within
organisations. Other related projectsarein theprocessof devel opment.

L yndaRober son L ouisisan assistant professor inthe Computer Sciences
and Computer Engineering Department of Xavier University of Louisiana

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



About the Authors 369

(USA). Prior to joining Xavier (Fall 2003), she was an advanced project
analystfor electronicdatasystems(EDS). Dr. L ouisreceived her undergradu-
atedegreeinmathematicsfrom Clark AtlantaUniversity, and her Master of
Scienceand Doctor of Philosophy degreesin|nformation Systemsfromthe
Graduate School of Computer and I nformation Sciencesat NovaSoutheastern
University. She was recently elected to a two-year term on the IRMA
Executive Council. Dr. Louishasserved asablind reviewer for several I T
conferencesand publications. Sheholdsmembershipin ACM, IRMA, and
AITP. Her research interests include IT outsourcing, gender inequity in
computing, human computer interactions, end user support andinformation
resourcemanagement.

Neil M cBrideistheleader of thel T Service Management Research Group at
DeMontfort University (USA). Thegroup specialisesin applying concepts
from servicemanagement researchtol T Servicemanagement. Dr. McBride's
researchinterestsincludethe management of help desks, I T servicestrategy
andinformation systemseval uation. Recent work hasappliedthechaostheory
and actor network theory toinformation systemsresearch. Hispublications
have appeared in several journals including the European Management
Journal, Information Systems Journal, the Communications of the AlS,
Information and Software Technology, and Geography.

Joe M cDonagh specialisesin thefields of organization development and
change(OD& C) andinformationtechnology (I T), concentrating onexecutive
|eadership, managing strategi c change, and thedynamicsof large-scalel T-
enabl ed businesschange. Heteachessenior management at Trinity College
Dublinand at anumber of businessschool sin Europeand America. Hiswork
focuseson executiveleadership and themanagement of large-scal estrategic
changewith many European and American multinational saswell asgovern-
ment. Hehasextensive practical experiencewithlargecorporationsincluding
Continental, Imperial Chemical Industries, Philips, and Price Waterhouse.
Somerecent corporateand government assignmentsincludeABN Amro, AIB,
Cabinet Office, Department of Finance, Department of Social and Family
Affairs, Department of the Taoiseach, ING, JP Morgan Chase, National
Assembly for Wales, Officeof theFirst Minister, Reach, ScotiaCapital, and
TheHealth Boards Executive. He publisheswidely on the management of
change. Recent and forthcoming publications are to be found in Public
Administration Quarterly, Researchin Organisational Changeand Devel-

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



370 About the Authors

opment, Organization Development Journal, Handbook of Action Re-
search, Handbook of Information Systems Research, Information Tech-
nology and e-Businessin Financial Services, and Global Per spectiveson
I nfor mation Technol ogy Management, among others. In between research-
ing, consulting, teaching andtalking hedevoteshimsel f towalking, mountain
biking, gardening, reading, and fundraisingfor Dublin’ shomeless. Helivesin
DublinwithhiswifeMgjella, and two sonsColinand Sean.

John M endonca is an associate professor in the School of Technology,
PurdueUniversity (USA). Heservesasthe Computer Technology Department’ s
chair of thegraduate program and teachesgraduate coursesin I T |eadership
and management. He serves on the board of the Society for Information
Technology Educationandisactiveinother professional organizations. Prior
tobeginning histeaching career, heworkedfor morethan 20yearsasasystems
devel oper, manager and consultantinthebankingandinsuranceindustries. His
interestsincludeorganizational impact of I T, strategic| T, management of I T,
and softwareengineering.

Abdulrahman Mir za hasbeenwiththelnformation Systems Department,
Collegeof Computer and I nformation Sciencesat King Saud University (Saudi
Arabia) for the past six years, where he has recently been appointed asthe
department chairman. He spent hissixth year asasenior Fulbright scholar at
DePaul University’ sSchool of Computer Science, Telecommunications, and
Information Systems. Hisprevious| T experiencesinclude employment at
GenesisInternational Inc., Hoffman Estates, IL, Knowledge Systemsl|nstitute,
Skokie, IL, and Oakton Community College, DesPlains, IL. Dr. Mirza's
researchinterestsincludeknowledge-based systems, Web-based tool s, and
e-business. Herecelved hisPhD in Computer Sciencefromllinoisinstituteof
Technology (1995).

With abackground in computer science, Nasrine Olson isalecturer and a
PhD student at the Swedish School of Library and I nformation Science. Olson
hashad awiderangeof practical experienceswithautomatedlibrary systems
in her previous positions as systems librarian, system manager, software
support for aleading automated library systemat acommercial firm, and asa
consultantinher ownfirm helping librarieswith variousautomationrelated
projectsand/or problems. Olson hasbeenalecturer invariousrel ated topics

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



About the Authors 371

since 1995 and currently studies| T acquisition decisionsas part of her PhD
program.

Huub J. M. Ruél works as an assistant professor at Utrecht University,
Utrecht School of Governance (The Netherlands). He holds abachelor in
Human Resource M anagement (HRM), amaster in Work and Organi zational
Psychology, and a PhD in Business Administration. In the thesis for his
doctorate he applied concepts of adaptive structuration theory on office
technol ogy devel opment, implementationand use. Currently, hismainfield of
researchinterestise-HRM. Heisamain author of abook to be publishedin
the beginning of 2004, reporting about a qualitative study in five large
companieswho aree-HRM fore-runners.

CarmineSdllittoisalecturerinthe School of Information Systemsat Victoria
University, Melbourne, Australia, and teachesin the areaof Web enabled
businesssystems, systemsanalysisand management i nformation systems.
CarminealsoisaPhD candidateat RMIT University studying theadoption of
Internet technol ogiesby small Australian wineries. Carminehasanumber of
publicationsthat spanthee-businessand e-commercearea, Web sitedesign
andimplementati on and socio-technical aspectsof I T implementation.

KlaasSikkel hasan M Scin Software Engineeringand aPhD in Theoretical
Computer Science. From 1994 hewasinvolvedinthedesignandimplemen-
tationof groupwaresystems. At GM D, theGermanNational Research Institute
for Computer Science, he was one of the founders of the project “Basic
Support for Cooperative Work,” one of the first to deliver Web-based
groupware services. Currently heisassistant professor at the Information
Systemsgroup at theUniversity of Twente (TheNetherlands). Hisinterests
includerequirementsanalysis, evol utionary useof groupwareand the use of
ICT inhigher education.

AndrewWennisalecturer inthe School of Information Systemsat Victoria
University, Melbourne, Australia, andiscurrently undertaking hisPhD. His
main field of research is the nexus between the social and the technical,
particularly intheareaof global information systems. Andrew hasanumber of
publicationsinthisareaaswell asintheareaof | nternet-based education and

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



372 About the Authors

e-commerceand small businessin Australia. Hewasrecently appointedtothe
Editorial Review Board of thel nfor mation Resour cesManagement Jour nal,
hasjust co-edited abook, Socio-Technical and Human Cognition Elements
of Information Systems, recently published by I nformation Science Publish-
ing, and edited Skilling the e-Business Professional, published in 2002 by
Heidelberg Press. Hewas co-editor of the Proceedingsfor ACIS2002.

Hongjiang Xu isan assistant professor of Business Information Systems
Department at Central Michigan University (USA). She did her PhD at
University of Southern Queensland, Australia. ShealsohasaMaster’ sdegree
inInformation SystemsfromtheUniversity of Queensland, Australia. Prior to
her academic career Hongjiang was asupervisor accountant—accounting
general in a Sino—HongKong joint venture company for years. Sheisa
member of CPA Australia, and al so holdsseveral accounting qualifications
from China. Her researchinterestsarein the areas of dataand information
quality, accounting information systems, ERP systems, and el ectronic com-
merce.

Kai-Hsiang Y angiscurrently aPhD candidate of the Department of Com-
puter Scienceand Information EngineeringfromNationa TaiwanUniversity,
Taiwan(R.O.C.). Since1997, hejoined the Office Automation and Network-
ing Laboratory under the supervision of Dr. Tzao-Lin Lee. His research
interestsinclude information security, network and distributed systems, and
informationretrieval.

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



Index 373

| ndex

A

academic preparation 111
accessibility standards 90
action research 325
ad hoc reporting 147
adaptive structuration theory (AST)
225, 230
advanced searching operators 51
appropriation 229, 238
appropriation moves 233, 238
appropriation of office technology 232
asynchronicity 265
ATMs 2
attitude toward the game (Ag) 22
attitude toward the site (Ast) 22
attitudes towards appropriation
233, 238
automated library system (ALS) 193,
198, 208
automation 204

B

Barfordshire Police 322
Barfordshire Police Call Centre 321
Beaufort system 349

“black hole” 326

Boolean or phrase searching 50
business intelligence (Bl) 115
business transformation 280
business Web sites 85

business-to-business 278
business-to-consumer 278

C

caching 73
California Department of Motor Vehicles
181
call centre 322
call handling centre (CHC) 328
call handling function 326
capability maturity model (CMM) 143
case sensitivity 88
cash infusion 154
Centre for Applied Special Technology
(CAST) 92
change agent 198
change within organizations 198
chief executive officers (CEOSs)
158, 292
CIOs (chief information officers) 183
clarity of the spirit 234, 237, 238
collaborative learning 342
collaborative software 279
collaborative technologies 338
collective actions 342
collective experiences 343
commercial information systems 1
complex queries 65
computer interaction 321
computer interface 1
computer systems 2

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



374 Index

computer-mediated communication
(CMC) 263

concept architecture of URL 75

connectivity 265

consensus on appropriation 233

consensus towards appropriation 239

consumer behavior model 26

count filtering 79, 81

critical success factors (CSF) 296

critical thinking approach 97

customer relationship management
(CRM) 115, 280, 282

customer satisfaction 295

“customer-driven quality” approach 299

D

data collection 38

data quality (DQ) 291, 292
data warehouse (DW) 115
DC-dot 96

decentralized use 354

dialogue theory 269

domain name system (DNS) 73
Dow Chemical 181

DQ alignment 293

Dublin Core (DC) 94

Dublin Core metadata consortium 87
Dutch hospital 335

E

eOrganizations 285

e-business 113, 277, 286, 279

e-business enterprise 111

e-business IT skills portfolio 111

e-business organization 277

e-business technologies 280

e-business transformation 113

e-commerce 279

e-government 180

e-procurement (EP) 115

edit distance 74, 75, 76

Electronic Commerce (EC) Institute
120

electronic data interchange (EDI) 279

electronic information exchange system
(EIES) 339

electronic transmission 265
employee perceptions 152

encoding standards 87

end users 8

end-user behavior 136

end-user computing (EUC) 137, 138
end-user organization 137

enterprise applications 280

enterprise resource planning (ERP) 115
enterprise-wide databases 280
entertainment 26

entire value chain 278

“expected importance” 302

eXtensible Markup Language (XML) 88

F

faithfulness of appropriation 233, 238
filter conditions 79

force information room (FIR) 322

fourth generation languages (4GLs) 138
FoxMeyer Drug 181

fragmented change 186

G

“Good and Service Tax (GST)” system
308

Grassian list 97

group learning 335, 342

group learning cycle 343

group reflection 342, 343

groupware 341

groupware implementation 338

groupware technologies 338

H

HCl designer 6

head librarian 197

help desk operator scripts 15
help desk staff 8

help desk system 7

HTML encoding 87, 88

HTML tidy 89

HTML validator 89

human centred approach 321
human interface interaction 99

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of ldea Group Inc. is prohibited.



human issues 321

human resource 156

human-computer interaction (HCI) 1
Hypertext Markup Language (HTML) 87

incentives 205

index architecture 79

industry demand 111

infinite container 270

information accuracy 98

information carrying capacity 263

information consumers 293

information custodians 293

information management 281

information processing 268

information producers 293

information product 294

information product map (IPMap) 295

information quality 42, 96

information quality survey 40

information retrieval (IR) systems 51

information systems (IS) 137

information technology (IT) 137, 152,
284, 292

information transparency 281

informational Web page 97

informativeness 27

innovation theory 195

instrumental uses 239

integration 266

intention 232

intention to return 23

interaction process 271

internal organizational environment 236

Internet business solutions 112

Internet shopping sites 2

Internet-based enterprise systems 112

intra-enterprise collaboration 111

irritation 28

IT career objectives 163

IT employees 152

IT help desks 7

IT “inscription” 336

IT investment initiatives 183

IT skills portfolio management 111, 118

Index 375

IT workforce 111
J

job changes 205

job designs 205

joint application design (JAD) 139
jointimplementation process (JIP) 139
just-in-time (JIT) 299

K

knowledge disseminating 342, 344,
354

knowledge internalization 346

knowledge transfer 282

L

language variety 267

laser generation 270

learning-based framework 338

length filtering 79, 81

level of consensus on the appropriation
233

library and information science (LIS)
196

library automation 192

linkrot 101

local area network vendors (LAN) 340

M

management action plan (MAP) 159

management leadership 302

management outsourcing adoption
model (MOAM) 159

managing for e-business 281

markup language 87

mean query length 54

media richness theory (MRT) 263, 267

media type 271

Medinet 347

metadata 93

metadata creator 96

metadata editor 96

mobile commerce 280

motivation 205

motivational quality of a Web site 42

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



376 Index

mutual adjusting 342
mutual adjustment 346, 356

N

N-grams 78

Net-centric organizations 278, 284
new media 263

non-technical side 228

Nordic metadata project 96

O

objectivism 230

office technology 228, 232

office technology’s non-technical side
225

offshore IT outsourcing 118

online accessibility assessment tools
92

online computer games 21

online navigation 99

online security 73

online tools for creating metadata 95

open organizational communication
231

operating costs 154

operational control units (OCUs) 330

organisation development (OD) 186

organizational design 284

organizational Impact 285

output 272

outsourcing 117, 155

P

participation 332

perceived ease of use 25

“perceived performance” 302

personal computers (PCs) 138

personal focus 268

personal proxy server 72

personnel and salary administration
(PSA) 349

personnel management system 335,
347

plug-in applications 41

position filtering 79

process of system selection 203
production-marketing chain 296
provide feedback 267

proxy server 73, 79

“public face” 327

public frustration 327

Q

guery operators 50
questionnaire for user interaction
satisfaction 40

R

radio dispatch 326

real time information exchange 280
requirements gathering 37, 38, 39
research structure 57

retained employees 163

S

sales force automation (SFA) 115

sales person 197

satisfying 270

screen-readers 91

script theory 4

scripting 1

scripts 5

searching capabilities 55

searching environment 55

searching rules 57

self-service airline ticket dispensers 2

service industry researchers 3

service interaction 2

service-oriented human computer
interaction (HCI) 1, 4, 17

sharing understanding 342, 345

simple queries 65

skills acquisition 119

skills development 119

skills maintenance strategies 119

small talk 270

staff Involvement 204

storage of information 265

subject matter experts (SMEs) 140

subjectivism 230

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of ldea Group Inc. is prohibited.



supply chain management (SCM)
115, 280, 282

survey design 42

survey development methodology 42

survey tool 37, 42

synchronicity 265

system developer/vendor 197

system selection 192, 202

system thinking 204

systems integration 113

systems librarian 197

T

tag closure 88

technical knowledge 205

technological determinism 230

technology acceptance model (TAM)
21, 22, 24

technology transfer 283

theory of reasoned actions (TRA) 22

total data management quality (TDQM)
295

total quality management (TQM)
295, 299

transitioned employees 163

U

underlying philosophy 232

uniform resource locator (URL) 72
universal resource locater (URL) 94
university distance education 339
URL correction 72

URL correction mechanism 75, 79
URL preprocessor 77

URL similarity measurement 76
usability 38

user interface 38

user interface design 21

user involvement 38

user satisfaction 42

users’ work autonomy 236

V

virtual teams 263
voluntarism 230

Index 377

W

Web accessibility 42

Web accessibility initiative (WAI) 87

Web analysis and measurement
inventory 40

Web application 41

Web caching 74

Web development 38

Web elements 73

Web page caches 72

Web page download 104

Web pages 85

Web search engines 52

Web searchers 52

Web site 23, 41, 85

Web site design 86

Web site development 37

Web site navigation 99

Web survey tool for analyzing require-
ments (Web-STAR) 37, 40

Web usability 41, 42

Web-STAR project 37

Web-STAR survey 43

WEBMac 40

West Midlands Police 330

work alignment 291, 301

World Wide Web (WWW) 26, 72

World Wide Web consortium (W3C) 87

X

XHTML 88
Y

Y2K 140

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



InfoSci-Online

Database
www.infosci-online.com

Provide instant access to the latest offerings of Idea Group Inc. publications in the
fields of INFORMATION SCIENCE, TECHNOLOGY and MANAGEMENT

During the past decade, with the advent of
telecommunications and the availability of E
distance learning opportunities, more college and -

university libraries can now provide access to —
comprehensive collections of research literature
through access to online databases.

The InfoSci-Online database is the most Lot Rasions Sy o
comprehensive collection of full-text literature
regarding research, trends, technologies, and
challenges in the fields of information science,
technology and management. This online
database consists of over 3000 book chapters,
200+ journal articles, 200+ case studies and over F——=
1,000+ conference proceedings papers from

IGI’s three imprints (Idea Group Publishing, Information Science Publishing and IRM Press) that

can be accessed by users of this database through identifying areas of research interest and keywords.

Testimanlals

Subscription Info

Contents & Latest Additions:

Unlike the delay that readers face when waiting for the release of print publications, users will find
this online database updated as soon as the material becomes available for distribution, providing
instant access to the latest literature and research findings published by Idea Group Inc. in the field
of information science and technology, in which emerging technologies and innovations are
constantly taking place, and where time is of the essence.

The content within this database will be updated by 1GI with 1300 new book chapters, 250+ journal
articles and case studies and 250+ conference proceedings papers per year, al related to aspects of
information, science, technology and management, published by Idea Group Inc. The updates will
occur as soon as the material becomes available, even before the publications are sent to print.

InfoSci-Online pricing flexibility allows this database to be an excellent addition to your library,
regardless of the size of your institution.

Contact: 717-533-8845 (Ext. 10), cust@idea-group.com for a 30-day trial subscription to
InfoSci-Online.

A product of:

INFORMATION SCIENCE PUBLISHING*

Enhancing Knowledge Through Information Science
http://www.info-sci-pub.com

*an imprint of Idea Group Inc.




	Issues of Human Computer Interaction
	Dedication

	Contents

	Preface

	Acknowledgments

	Section I Tools to Improve Usability and Web Design
	I Service-Oriented Human Computer Interaction and Scripting
	II User Acceptance of Online Computer Games:Comparing Two Modelsin a Field Study
	III Web-STAR:Development of Survey Tools for Use with Requirements Gathering in Web Site Development

	Section II Internet and End Users’ Concerns
	IV The Use of Query Operators and Their Effect on the Results from Web Search Engines
	V Interactive Proxy for URL Correction
	VI Emerging Practices and Standards for Designing Business Web Sites: Recommendations for Developers

	Section III IT and Issues Regarding Human Resources Management
	VII A Framework for Defining E-Business IT Skills Portfolio
	VIII Issues in End-User Behavior
	IX Employee Perceptions of Outsourcing of Information Technology Operations:An Empirical Investigation

	Section IV Human and Organizational Issues Regarding IT Adoption andUse
	X Surfacing Occupational Threats to IT-Enabled Change:A Neglected Role for Organization Development?
	XI Human Factors in the“System Selection”Stage of Library Automation
	XII Stressing Office Technology’s Non-Technical Side:Applying Concepts from Adaptive Structuration Theory
	XIII Expanding the Information Carrying Capacity of the NewMedia in the Context of Virtual Teams
	XIV Change and Challenge: Managing the E-Business Organization

	Section V Case Studies of Human and Organizational Issues Regarding IT Adoption and Use
	XV Data Quality and Work Alignment: Do IT Professionals Think Differently?
	XVI Human Issues and Computer Interaction:A Study of a U.K.Police Call Centre
	XVII The Role of Group Learning in Implementation of a Personnel Management System in a Hospital

	About the Editor
	About the Authors
	Index



