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INTRODUCTION

Over thelast decade, end-user computing has become an
integral part of the organizational landscape. The emer-
gence of end-user computing can be attributed to the
necessity to manageandto effectively useinformationto
function in aknowledge-based economy. Because of the
increased organi zational computing needs, computer lit-
eracy requirements have skyrocketed for clerical and
support staff and for many middleand senior management
positions(Bowman, Grupe, & Simkin, 1995). Theprolifera-
tion of microcomputers and the availability of sophisti-
cated user application tools (Shayo, Guthrie, & Igbaria,
1999) havefacilitated the widespread implementation of
end-user computing technology.

End-user computing has the potential to enhance
productivity. However, for this potential to be realized,
end usersmust learn EUC skillsand performat highlevels.
Given the significance of end-user performanceto orga-
nizations, literally hundreds of studies have examined
factorswith potential toinfluence end-user performance.
Thepurposeof thisreview isthreefold: toreview what we
know about end-user performance, discuss some of the
limitations of research on end-user performance, and to
offer suggestionsfor future research on end-user perfor-
mance.

BACKGROUND: FACTORS KNOWN
TO INFLUENCE END-USER
PERFORMANCE

Research in the areas of psychology and organizational
behavior has clearly established that characteristics of
the individual and the environment influence behavior
and performance (e.g., Terborg, 1981). This approach,
labeled theinteractional approach, isan effective frame-
work toreview thefactorsthat influence end-user perfor-
mance (Jawahar, 2002).

Characteristics of End Users

To besure, research hasexamined avariety of individual
difference factors with potential to influence end-user

performance. For instance, previous research hasinves-
tigated theinfluence of attitudes(e.g., Jawahar & Elango,
1998; Kernan & Howard, 1990; Szajna, 1994), aptitudes
(e.g., Evans& Simkin, 1989), learning styles(e.g., Bohlen
& Ferratt, 1997), cognitive styles (e.g., Davis & Davis,
1990), self-efficacy (e.g., Jawahar & Elango, 2001), goal
setting (e.g., Jawahar & Elango, 2001), experience (e.g.,
Dambrot, Silling, & Zook, 1988), education (e.g., Davis&
Davis), age(e.g., Czara, Hammond, Blascovich, & Swede,
1989), and sex (e.g., Harrison & Rainer, 1992) on end-user
performance. Organizations and managers can influence
some of these individual difference factors, such as atti-
tudes, aspiration or goals, and self-efficacy, more than
other factors (e.g., aptitudes, learning/cognitive styles,
and demographics). Therefore, thisreview focuseson the
former set of factors.

Attitudes. The preponderance of research on end-
user performance has focused on attitudes toward com-
puters to predict end-user performance. However, these
studies have generally reported inconsistent results.
About one half of the studies that examined the relation-
ship between attitudes and end-user performance have
reported a relationship. While some of these studies
reported a positive relationship (e.g., Nickell & Pinto,
1986), othershavereported anegativerelationship (e.g.,
Hayek & Stephens, 1989). Alternatively, roughly onehalf
of the studies failed to find a relationship between atti-
tudes and end-user performance (Kernan & Howard,
1990; Szajna, 1994). After reviewing thesestudies, Jawahar
and Elango (1998) attributed the inconsistent results to
the fact that many of these studies had incorrectly used
the constructs of computer anxiety and negativeattitudes
toward computersinterchangeably (seeKernan & Howard)
and had relied on global attitudes to predict end-user
performance.

Drawing on Ajzen and Fishbein’s (1980) behavioral
intentions model, Jawahar and Elango (1998) theorized
that behaviors or outcomes could be best predicted by
attitudes that specifically relate to those behaviors than
by more global and general attitudes. They proposed that
attitude toward working with computers is much more
specific and relevant to performance of tasks which re-
quire the use of computer skills than the more general
attitudestoward computers. Individualswho hold favor-
able attitudes toward working with computers are more
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likely to practiceand learn end-user computing skills, and
evidence higher levels of performance on tasks that re-
quire the use of those skills than those who hold less
favorable attitudes. As expected, Jawahar and Elango
found that attitudes toward working with computers but
not attitudes toward computers explained unique vari-
ance in end-user performance. These results were repli-
cated in a follow-up study (Jawahar & Elango, 2001).
These two studies together with previous research indi-
catethat attitudesthat are specific to the task of working
with acomputer or aparticular software package or pack-
ages are more likely to be predictive of end-user perfor-
mance.

Goals. The positive effect of goal setting on task
performance is one of the most robust and replicable
findingsinthepsychological literature (Locke& Latham,
1990; Locke, Shaw, Saari, & Latham, 1981). Literally,
hundreds of studies have been conducted on goal setting
inavariety of settings and with awide range of subjects
including managers, engineers, and scientists (Locke &
Latham). Research on goal setting has documented that
specific and difficult or challenging goals lead to higher
levels of performance than the absence of goals, easy
goals, or “do your best” goals (Lockeet al.). Locke and
Latham have shown that goal setting, when combined
withfeedback or knowledgeof results, leadstohighlevels
of performance. Thus, goal setting is most likely to im-
prove task performance when the goals are specific and
sufficiently challenging, and feedback is provided to
show progress in relation to the goal. In a series of two
studies, Jawahar and Elango (Jawahar, 2002; Jawahar &
Elango, 2001) found that end users' goals to learn and
master a software package is in fact strongly related to
their performance with the software package.

Self-Efficacy. Self-efficacy isthebelief inone’ sability
to effectively completeatask or exhibit aspecific behavior
(Bandura, 1982). Theory and research on self-efficacy
suggeststhat, in contrast toindividualswith low level s of
self-efficacy, thehighly efficaciousarelessapprehensive
of change, set more challenging goals, exert more effort,
persistintheface of difficulty, and achieve higher levels
of performance (Jawahar, Stone, & Cooper, 1992). Prior
research has also documented that self-efficacy influ-
ences diverse behaviors and performance on various
tasksincluding tasksinvolving end-user computing (e.g.,
Gist, Schwoerer, & Rosen, 1989; Jawahar, 2002; Jawahar
& Elango, 2001; Stajkovic & Luthans, 1998). For instance,
inonestudy, Gist et al. studied managersand administra-
tors undergoing two types of training in the use of
computer software. Trainees with higher self-efficacy
prior to training performed better than their low self-
efficacy peers on a timed computer task at the end of
training. In another study, Jawahar and Elango reported
that self-efficacy explained more uniquevariancein end-

user performance than attitudes and goals or aspirations
of end users. Enhancing self-efficacy of end users might
very well bethesingle most effectiveapproach to enhanc-
ing end-user performance.

Characteristics of the Environment

In contrast to the voluminous research on end-user char-
acteristics, very little research hasfocused on character-
isticsof theenvironment. Even so, several different char-
acteristics have been studied. In deciding which charac-
teristicstoincludeinthereview, | relied on two criteria:
thequality of research support for the characteristicsand/
or therelative ease with which organizations and manag-
ers can change the characteristic.

End-User Training. Several scholarshaveacknowl-
edged end-user training as an essential contributor to the
productive use of computer systems in organizations
(e.g., Compeau & Higgins, 1995). Thepractitioner litera-
ture also supports the view that training is essential for
effective use of computer technology (Finley, 1996). Be-
causetraining can affect the successor failureof end-user
computing in organizations (Bostrom, Olfman, & Sein,
1990; Rivard & Huff, 1988), training employees to use
information technology productively has become ahigh
priority inmany organizations(Aggarwal, 1998). Itisnow
well established that training end users enhances their
performance(e.g., Gistetal., 1989). Thenext step, then, is
to identify characteristics of training that facilitate end-
user learning and performance.

Opportunity to Practice. Opportunity to practicein
thetraining environment and inthe posttraining environ-
mentislikely to affect how well traineeslearnand usetheir
newly acquired skills to perform their jobs. While the
importance of practice for learning new skillsiswidely
acknowledged (Tannenbaum & Y ukl, 1992), training and
work environments differ in the extent to which they
providetraineesopportunitiesto practice newly acquired
skills. For instance, Ford, Quinones, Sego, and Speer
(1991) studied Air Force technical trainees after they
completed training and found significant differencesin
opportunity to apply the training; they also noted wide
variations in the lengths of time before trainees first
performed the tasks for which they had been trained.
Opportunitiesto practice newly acquired skillsarelikely
to strengthen learning and influence how well trainees
use those skills. In a study of IRS managers, Pentland
(1989) found that attempts to practice trained computer
skillsimmediately upon returning to the job had a major
impact on long-termretention. These studiessuggest that
theopportunity to practicetrained skillswill significantly
influence how well traineeslearn and perform with those
skills.
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