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ABSTRACT:This paper develops a conceptual framework to explain employees' tech-
nology usage within organizations. Much of the prior information systems literature
has assumed an underlying relationship between "facilitating conditions" for infor-
mation technology (IT) adoption (e.g., user training, technical support, resource avail-
ability) and employees' technology use. Although these facilitating conditions are
important, they do not provide a complete explanation of empJoyees' IT usage. The
reality of working in organizational settings suggests a different model of IT adoption
and usage. Drawing from research on social information processing theory, and ac-
knowledging the role of other individuals within the work context that shapes employ-
ees' learning, values, and behavior, we propose a framework to explain employees'
adoption of IT and their levet of usage within organizations, featuring both individual-
level factors and factors related to the social information proeessing influence of co-
workers. aur results show that an employee's coworkers exert an important influence
on IT usage, whereas individual-level factors exhibit more modest effects.

KEYWORDSANDPHRASES:community of practice, end-user computing, information
systems usage, situated learning, social influence, social information proeessing, sur-
vey researchldesign, user training.

DURING THE PRIOR QUARTER CENTURY OF RESEARCH on factors that influence system

implementation success and failure [32, 45, 54], it has been axiomatic that user train-
ing is a key ingredient for successful implementation and user acceptance of informa-
tion technology (IT). There have been several probierns, however, surrounding the
practice of user training in organizations. One problem is that training is often the
first expense cut when corporations need to tighten their spending, due to economic
downturns or heightened competition [8]. Moreover, when cost and schedule over-
mns occur during impJementation, training is often shortchanged in the misguided

attempt to cut corners and deliver a completed system on schedule. An additional
problem is that managers often perceive training to be a panacea that will increase
user acceptance and usage of IT, when there may be other, nontraining barners to
usage. We believe that managers responsible for overseeing technology implementa-
tion should have arealistie understanding of the benefits and limitations of user train-

ing, so that they do not under- or overinvest in it.
Perhaps one reason for the inconsistent valuation of user training by managers is

that its role in facilitating IT implementation has been exaggerated and oversimpli-
fied. While some of the earliest training studies established the importanee of training

end users [13, IS, 55], the relationships between the amount of user training and
performanee outcomes are neither simple nor consistent. For example, it is often
assumed, based on some early training studies, that there is a direct Jink between the
amount of formal training and users' subsequent computer skilIs, performance, and

system acceptance-that more training is better [37]. Although this may be true un-
der controHed laboratory conditions [71], in actual field studies, training is only ane

of many factors that influence users' IT skills and leveI of usage. Other factors in-
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clude managerial interventions and resource support-such as the availability of on-
site technical support (e.g., help desk support) [38, 80). Furthermore, in examining
the relationship between the amount of user training, system acceptance, and perfor-
mance outcomes at the individual, work group, and organizationallevels, the effect
of user training is overwhelmed by other contextual and organizational factors that
shape these outcomes [9, 30, 61). Robey and Zmud observed that "the spread of new
technologies depends on their fit with the work context, knowledge about the tech-
nology, technological infrastrueture, and community beliefs about the technology"
[67, p. 15). Thus, the relationship between user training and the dependent variables
often used as proxies for successful IT implementation (e.g., user satisfaction, usage,
and individual effect) [16) is more complex than previous user training research may

suggest [13, 15,59,60,69, 71, 89].
Understanding how IT is accepted by users in organizational settings depends on

several factors that transcend user training, as research on end-user computing has
shown [41,52,67].1 Perhaps in their assertions about the importanee of user training,
some training practitioners and researchers have conveyed an oversimplified mes-
sage that downplays the importanee of social and contextual factors that may moder-
ate the effects of training on implementation outcomes. To presume that sending
employees to training cIasses will necessarily lead to IT adoption, acceptance, and
use for designated tasks is to overlook the other forces that influence employees'
behavior. Our objective is to rethink the role of user training in IT implementation by
examining conventional beliefs about user training in a broader context that better
reflects how users actually leam to use technology within organizational settings.

In this paper, we suggest that leaming to use IT on the job is not an individual
phenomenon, and that managers and information systems (IS) researchers need to
consider influences at levels beyond the individual user that shape how employees
use IT in their jobs. Such influences may exist at the work group, department, or
organizational levels of analysis. Rather than view IT adoption and usage as indi-
vidual-Ievel phenomena and user training as their primary antecedent, we need to
consider what Levitt and March [42] label the broader ecologies of learning that

shape technology usage. This notion refers to the wider constellation of contextual
factors that influence how employees use the available IT resources to perform their
duties. Some prior research has already investigated two aspects of the broader con-

text-namely, the value of an official technical support function [38, 80] and exper-
tise that exists among nearby users to help employees with their computing needs.
Prior studies have referred to the latter concept by a variety of names, including lead
users [36], resident experts [55], and informal consultants [69]. For example, in their
survey of 100 corporate IT managers, Nelson and Cheney [55] found that resident
experts within the work group were perceived to be both the highest-quality and most
frequently used source of knowledge to whom users turned in leaming to use IT.

The recent focus on organizationalleaming and knowledge management in the IS
literature has highlighted the linkages among individual, group, and organizational-
levelleaming, memory,and performance [10,51,87]. The burgeoning interest in knowl-
edge management, which investigates how collectives generate, share, and reuse
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knowledge [3, 4, 86], has provided new frameworks for reconceptualizing knowledge,
skill, and learning. Our conceptual framework incorporates concepts from social infor-

mation processing (SIP) [19, 20] at the work group level to show how beliefs and
knowledge are shaped by the social environment. Based on SIP theory [68], we de-
velop a framework to explain the determinants of IT usage within organizations and
show how this model provides a more complete picture of employees' IT use than
conventional models of user training. Following our review of relevant literature, we

present our framework and describe the field study we conducted to validate it.

Research on Information Technology Training

RESEARCHERS HAVEFOCUSED CONSIDERABLE ATIENTION on issues related to IT user

training for the past three decades [15, 37,45]. The current research and intellectual
discourse on user training have focused on the most effective training modes and

training content for instiIling skills and motivation among prospective users [24, 60,
71], rather than dwelling on the basic issue of whether training influences IT accep-

tance and usage. Perhaps this basic question has long been considered resolved and
not worthy of ongoing scrutiny by researchers. Given the complex interaction be-
tween user training and other contextual factors in the environment, we believe that

questions of whether and how training exerts its effect are still unresolved. Perhaps it
is not surprising that few studies have directly sought to identify the relationship
between training and IT usage in field study settings, since researchers increasingly

recognize other forces that exert stronger influences on IT usage.
Surprisingly, few consistent findings have resulted from empirical studies that have

sought to find a direct effect between user training and acceptance or actual use of IT.
Several studies showed that user training does influence users' skills and their accep-
tance of IT [13, 55, 79], but there was no direct relationship between the amount or

quality of user training and actual IT use. Nelson and Cheney [55] explicated a causal
chain from amount of training to user abilities to actuallT use, and finally, to user

satisfaction with the system, but even they found no direct relationship between train-
ing and the levet of IT usage.2 Along the same lines, qualitative case studies con-
ducted by Lepore et al. [4)] showed that training was one factor that mattered in
shaping users' IT acceptance, but the importanee of training was moderated in differ-
ent settings by factors such as users' occupational status (Le., professional versus

clerical employees) and specifics of the implementation strategy (i.e., top-down ver-
sus bottom-up implementation). Harrison and Rainer [26] found that user training
had an effect on IT usage, but users' prior computer experience and age were more

important determinants of IT acceptance and use. Compeau and Higgins [Il] found
that the effect of IT training on subjects' skiillevei and amount of IT use were mod-

erated by their prior beliefs regarding their IT abilities, which they labeled computer
self-efficacy [12, 47]. Other researchers who studied the multiple, interdependent re-
lationships among subjects' prior computer skills, amount of IT training, acceptance,

system use, and user information satisfaction have found inconsistent support for the
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influence of the amount of training or perceived quality of training on IT use. For
example, in one study that investigated a complex web of relations hips among the
antecedents of IT usage and acceptance [37], only half of the hypotheses were sup-
ported.3 These results suggest that the interplay between user training, contextual
faetors, and various outeomes [16] is more complex than researchers have assumed.

Few studies have compared the relative importance of user training to other mecha-
nisms avaitable to employees for learning to use IT-such as self-discovery [44],
informal mentoring [69], and use of system doeumentation. Studies that did explore
the relative importanee of various learning approaches concluded that learning to use
technology is less dependent on formal training than on other informal approaehes
[56, 80]. ane such study investigating the importanee of training within the context
of other approaches for learning eoncluded:

Almost every organization has individuals who are known to be "experts" or

")ead users" in a particular system. They serve as "informal consultants" and
can be approached for general information, and more importantly, when the

trainee is in trouble. The informal grapevine route can be replaced by a formal
process of designating these individuals. [70, p. 248]

There has been scant researeh to assess what fraction of overall learning occurs
through formal, classroom-based training versus other informal mechanisms. The
one study that conducted such an assessment concluded that resident experts in the
work group [9] were more influential than training in shaping users' IT knowledge

and skilis. White we thus acknowledge the potential value of user training as one
faeilitating condition [77, 78] for IT acceptance and use, we conclude that formal
training is neither a necessary, nor a sufficient, condition for successful IT adoption
and use. Other approaehes for enabling learning may, in fact, be more effective in
achieving these ends. Below, we argue that SIP within the work group shapes users'
beliefs, skillleveis, and motivation lO use IT within organizations more effectively
than does user training.

Is Learning to Use Technology an Individual Phenomenon?

One problem with how training practitioners and researchers conceptualize IT train-

ing is that they focus primarilyon skill acquisition and transfer at the individuallevel,
rather than considering the broader sharing of attitudes, values, and norms at the

group leve!. What aetually oecurs in training may be more a function of leamers'
assimilating attitudes and intentions to use IT from other members in the training
setting, rather than acquiring specific skills. In faet, the educationalliterature strongIy
argues that most long-term learning and problem-sol ving learning emerges from in-
teraction in groups [88].4 In the human resource management literature, Gash and
Kossek articulated this point:

If managers persist in viewing end-user training as an individual-Ievel phenom-
enon, they are wasting their money. Similarly, researchers who only focus on
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individual aspects of training are studying the wrong questions and overlook-

ing critical organizational and strategic issues of training. [22, p. 230]

It may be that training is relevant to shaping group attitudes and intentions to use
IT, and that the latter factors, in turn, influence how employees use IT in their day-to-
day work. The importanee of the social context in which training occurs was demon-
strated by Galletta et al. [21], who found that negative comments made by astranger

during training sessions exerted a significant effect on other trainees' attitudes to a
software application, reducing their intention to use the software after the training
was over. Their results showed that users who were learning about a new technology
will heed such negative sources of information when forming attitudes toward a new
technology-even from a stranger-while discounting positive sources of infonna-
tion as mere hype [25, 85]. While this study showed that social shaping ofbeliefs and
nonns may occur during formal training, we believe that similar fonns of SIP occur
more extensively within the:day-to-day work environment. ]t is in the actual work
milieu that the social influence of one's peer group will have a stronger effect on
employees' beliefs, values, and intentions to use IT, relative to a training classroom,
which is distinct from the actual work milieu. For example, in studying IT usage
among Wall Street brokers and their assistants, Lucas and Spitler [46] found a posi-
tive relationship between the leve1of IT usage and subjects' perceptions of their co-

workers' beliefs about the importance of using the new online system. Other IT
adoption studies of communication technologies (inc1udinge-mail and videotelephony
[34,48]) have underscored the importance of social influence in shaping IT adoption
and use within the workplace.

Researchers haveoffered critiques of user training similar to that of Gash and Kossek
[22]-namely, that IS managers, training practitioners, and researchers often nar-
rowly regard user training as an individual cognitive activity that is distinct from
users' everyday job duties [23]. ]n contrast, the new paradigm about how people
actually learn to use technology is that learning is deeply embedded in doing: learn-
ing is inherently part of ongoing work within a specific social context that is shaped
by group- and organizational-Ievel forces [86, 87]. Adopting this practice-based view
of IT use, George et al. criticize traditional beliefs about learning and training:

To date, most of the literature which focuses on learning about computing is
highly individualistic and context-free. . . . The current focus of the end user
computing literature on determining the best ways to teach individuals abstraet

computing skilIs in special-purpose but context-iso/ated teaching facilities, as
formal training programs do, is really missing the point. . . . Individual instruc-
tion distinet from workers' desks and everyday work life, is only one mecha-
nism by which computing skilIs and knowledge are acquired and distributed in
organizations. We argue, instead, that learning is a group-Ievel phenomenon
which is an essential part of daily work practices. People learn about comput-
ing during the course of adopting, altering, and using it in their work. [23, pp.
185-186]
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A more comprehensive and realistic view of user training and skill development
must take into account not just individual, but also work group- and organization-
level influences, especially factors related to goals, beliefs, norms, and culture. Nelson
et al. [57] advocated one such training philosophy, derived from general systems

theory, which t~ey showed to be effective in a longitudinal study of user training at
the lRS.

The Contextual Nature of Leaming to Use IT

Anotherresearchstreamrooted in cognitivepsychologyargues that users leam best
when permitted to leam through hands-on, exploratory leaming with other users present
or nearby [6, 30). Such codiscovery Leaming may be more appropriate for the types

of graphical user interface systems that are available in most organizations today.
Lim et al. offer this insight:

With the increasing availability of easy-to-use computer software, people sel-
dom leam to use a system through formal training. . . . Through their extensive
laboratory observations on how people leam to use a word processor, Carroll
and Mack [5] concluded that people learn how to use computer systems ac-
tively. . . through self-discovery or help from peers. . . . Leamers do not follow
training instructions. . . . With the increasing availability of easy to use com-

puter software, this phenomenon is becoming more common. [44, pp. 254,
256-257]

Lim et al. claim that individuals leam better when there is a social component to
learning-when interaction between leamers occurs during eodiseovery leaming. They
believe that enhanced leaming outeornes are due to the leamers' sharing insights and
challenging each other's mental models during codiscovery leaming.s Research on
apprenticeship leaming has yielded similar eonclusions-that coworkers influence
each other's attitudes, values, and knowledge. Lave and Wenger [35] argue that team-
ing is most effective when it oeeurs in the everyday work context, in the presenee of

coworkers, and while performing routine job tasks. Byerafting a theory emphasizing
the situated nature of learning [75], they argue that traditional perspectives on train-
ing and leaming, which foeus on contrived settings and tasks, are misleading with
regard to where, when, and how people leam.6 Moreover, Lave and Wenger challenge
traditional assumptions about learning, which assurne it to be an event that oecurs
primarily during training, or other situations deliberately conceived and structured as
training events:

Learning is an integral part of [everyday] social practice in the lived-in world. . . .
Leaming . . . takes place no matter which educational form provides a context
for leaming, or whether there is any intentional educational form at all. Indeed
this viewpoint . . . does not [regardl intentional instruction to be in itself the
source or cause of leaming. [35, pp. 35,40-41]
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Lave and Wenger believe that leaming occurs in a sodal context where people
share infonnation related to their knowledge, values, and intentions to behave in spe-
cific ways. A central construct in their theory-the notion of community of prac-
tice-has become common parlance not only in the knowledge management literature

[4,51] but also across the general management landscape [74, 87]. The value of the
community-of-practice construet was first demonstrated through storytelling episodes
of photocopier repair technicians [62], yet, more recently, the ability to acquire, share,
and retain knowledge across communities of practice has been broadly recognized as
a key organizational capability [4, 10].

Over the past decade, there has been growing recognition that employees Ieam to

perform their jobs and to use IT through the guidanee and insights offered by more
experienced coworkers [3]. For instance, one work group may develop a set of norms
to encourage leaming and exploration of new technologies on the job, whereas an-
other group may evolve specific norms to avoid using IT, or possibly even to sabotage
the technology. George et al. [231 examined such contrasting scenarios where two
work groups that were each expected to usc IT in their jobs appropriated the technol-
ogy in different ways. Their findings suggests that the same technology, when intro-
duced into different social settings, will be appropriated in very different ways, resulting
in distinet pattems of use shaped by job-specific conditions, employee identities, and
group nonns [I, 61]. Spitler [731 has employed the community ofpractice perspec-
tive in her longitudinal study of how new management consultants leamed to use IT
in their consulting assignments; however, the specific processes by which coworkers

influence employees' beliefs and behaviors have not been fully elucidated. To fin this
gap, we explore SIP theory as a means by which such beliefs and intentions to act are
shared among group members.

The notion of SIP or sodal influence has received much attention from IS research-

ers over the past decade. While several researchers working in the technology accep-
tance tradition have examined thc importance of sodal influence or subjective norms
in assessing users' beliefs about an innovation [14, 31, 81, 82], results in this area
have been inconsistent. Some studies have found an effect for social influence or

subjective norms in shaping users' adoption behavior with regard to an IT innovation
[31,46,82]; while other studies have found no such effect [14, 43, 77]. Studies have
found support for sodal intluence on the IT adoption behavior of women, but not
men [82]; for novice users, but not experienced users [31,81]; and for mandatory, but
not voluntary, technology adoption scenarios [81]. We believe that the problem with

such inconsistent results stems from both conceptual and methodological probierns.
First, prior researchers have conceptually conflated two different effects, which Fulk
[19] had previously labeled the compliance effect and the intemalization effect. As
tirst specified in her study of e-mail usage in an R&D firm, individuals may change
their system usage behavior to comply with social pressures or mandates to do so,
without actually internaLizing the beliefs held by their coworkers or supervisor [19].
Internalization means that the beliefs heid by the individual converge with those held
by referent others, whereas compliance signifies a change in behavior without corre-
sponding changes in beliefs or attitudes. Second, in studies by Fulk, Rice, and their
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colleagues regarding SIP in the workplace [19, 20,64,66], they did not simply ask
subjects what they thought their coworkers and supervisors believed; rather, the re-
searchers captured data directly from several coworkers in the same department as
the focal user and then examined the coworkers' actual beliefs and behaviors to cvaluate

the degree of convergence. When operationalized in this manner, their resuIts some-
times showed very strong SIP effeets, whereby employees intemalized the beliefs

held by their eoworkers and also complied with eoworkers' expeetations for them to
use the IT innovation in question.

In subsequent studies that cited Fulk's notion of SIP or sodal influence in the IS
literature, none of these studies collected relevant eoworker data in a manner that was

eonsistent with the social network method employed by Fulk [19] or Rice and his
eolleagues [64,66]. Instead, IS researchers have simply asked subjects to report whether
they believed that referent others within the organization thought it was important for
thern to use the IT innovation in question [14, 31, 77, 82]. For example, in a reeent
study, Lewis et al. [43] sought to identify the sodal influenee of coworkers' percep-

tions of a technology's usefulness and ease of use on the individual subjeet's own
pereeptions, but they found no support for the expeeted relationship. While eiting
Fulk's [19, 69] notion of SIP, these researchers did not appropriately follow the social
network method of collecting data direetly from eoworkers [64, 66]; instead, they
relied on subjeets' ability to projeet (or guess) what their coworkers believed about
the technology's usefulness and ease of use. We believe that sueh inconsistent results
in the IS literature are an artifaet of the manner in which coworkers' beliefs or behav-

iors have been captured in these studies through "sodal projection." Given this prac-
tice of operationalizing SIP or social influenee through data colleetion methods that
are not faithful to the social network method [19,20, 64, 66], it is not surprising that
the resuIts exarnining SIP in the IS literature have been inconsistenl. In one study
from the communication literature where Riee and Aydin [63] did operationalize SIP
in a manner eonsistent with the social network method, their results showed that sur-

vey respondents were remarkably poor judges of what their coworkers aetually be-
lieved. When Rice and Aydin asked hospital employees to characterize the beliefs of
their eoworkers and supervisors regarding the usefulness of a new administrative IT
system, subjects reported coworkers' beliefs as being similar to their own, yet an
analysis of coworkers' actual beliefs found that subjects' projections were quite inac-
eurate. Such a revelation has important methodological implieations, since it ehal-
lenges the methods by which various IS studies have operationalized the notion of
social influence or SIP. Rice and Aydin concluded that

it is difficult to trust. . . estimates of one's eoworkers'and supervisor's per-
eeived worth of the system. . . becauseof the . . . likely social projectionof
one's ownattitudeonto generalizedothers. . . . [T]heartifaetualand mislead-
inguseof estimatedsocialinformation. . . fromothers(coworkersandsupervi-
sor) . . . is not correlatedwith the attitudethat the . . . speeified others report.
Thus, it representsdiseonfirmedsocial projectionand shouldbe rejeetedas a
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way of operationalizing sodal information processing. . . . These results . . .
demonstrate the danger of using social projections. [63, pp. 232-233, 239]

Given such evidence of respondents' inability to accurately assess their coworkers'
beliefs, we believe it is critical to revisit the original sodal network method of

operationalizing SIP by collecting data directly from respondents' actual coworkers
[19,20,64,66], rather than relying on "social projections" from one employee onto
another. Moreover, we believe that it is valuable in examining social infIuence pro-
cesses to differentiate whether subjects actually internalize the beliefs held by their

coworkers (through evidence of convergenee in beliefs across members of a work
group) or whether these employees merely comply with the group's expected behav-
ior without altering their beliefs. Below, we explain our research model and field

study to collect data in a manner consistent with that initially proposed by Fulk, Rice,
and their colleagues [19, 20, 64, 66] to examine the SIP effect.

Research Model

WE DEVELOPEDARESEARCHMODELthat combines aspects of conventional training

models with work group members' social infIuence, which according to our literature
review, may be more important in shaping an employee's IT usage. The model in-
cludes four sets of variables, all related to the dependent variable, level of employees'

IT usage. These incIude (I) individual control variables (age, gender, levet of educa-

tion, and prior computer experience); (2) job-related control variables (i.e., type of
job performed); (3) individual-Ievel predictor variables, based on conventional IS
studies (Le., amount of user training received, perceived quality of training, and com-

puter self-efficacy); and (4) group-level variables (specifically, the IT usage of work
group members; coworkers' perceptions of the quality of user training, perceived
usefulness of the technology, and coworkers' computer self-efficacy). Since we have

already explained our generallogic for expecting that an individual and his cowork-
ers wiH intluence each other's use of IT, we just briefly summarize the rationale for

each hypothesis in the modet.
The first three hypotheses include individual-Ievel antecedents, which we include to

set the groundwork for the additional hypotheses that examine work group influence.
Hl-H3 draw from conventional training models that regard IT adoption and use as

being influenced by individual-level factors, incJuding the quantity and perceived
quality of user training, as well as individual computer self-efficacy [Il, 12,47]. As
discussed in the literature review, prior research shows that the amount of user training
infIuencesthe levetof an individual's IT skills, which, in turn, influences the individual's

subsequent use and acceptance of IT [13, 55]. Studies that have sought a direct rela-
tionship between the amount of training and auser' slevel of IT usage have resulted in
mixed findings [90], while other studies support an indirect effect, as mediated by

computer knowledge and skills [55]. Based on this evidence, we posit:

HJ: The level of an employee' s IT usage wi/l be related to the quantity of user
training received.
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Traditional training researeh has also examined the relationship between employ-
ees' pereeptions of the training they received and their leveI of IT usage [Il, 47],
again with mixed results. We posit:

H2: The level of an employee 's IT usage will be related to the employee's beliefs
about the quality of training received.

IS training studies have also shown that individuals' IT usage is, in part, shaped by
their beliefs regarding their ability to use IT, a eonstruet known as computer self-
eiJicacy [Il, 12,47]. Henee,

. H3: The level of an employee 's IT wwge will be related to the employee 's level of

computer self-efficacy.

Next, we eonsider four hypotheses that reflect the influenee of an individual's co-

workers on the individual's levels of IT usage (H4-H7), as well as a hypothesis to
tease out whether the SIP effeet represents internalization of eoworkers' beliefs or

mere compliance [19]. Sinee H2 posited a relationship between a user's perceptions
of training quality and his leveI of IT use, we also examine whether an individual's
levet of IT use is influenced by coworkers' beliefs regarding the quality of user train-
ing. Prior research has consistently shown that peer beliefs, norrns, and verbal com-
ments during training sessions can influence a person's beliefs and intentions to use a
specifie technology [21, 39].

H4: The levelofan employee's IT usage will be related to his coworkers'percep-
tions of training quality.

Our literature review explained that learning and using IT are not just individual-
level phenomena. In contrast, studies have shown that learning within a sodal context
enhanees users' competence with IT [44, 73, 89, 90]. Since H3 (above) examined the

role of individual computer self-efficacy as an antecedent to an individual's IT usage,
we offer an anaJogous hypothesis related to the average level of computer self-effi-
cacy of the other work group members. In short, coworkers' computer self-effieacy
will shape the individual's IT usage by providing a loeal base of eonfidenee and
know-how for employees to draw upon.

H5: The level of an employee's IT usage will be related to his coworkers' com-
puter self-efficacy.

This perspeetive is further bolstered by research that emphasizes the importanee of

group practiees and norms in learning [21,35]. Based on these findings, we posit that
the level of IT usage that exists among members of the employee's work group will
ereate an environment that may either eneourage or diseourage individuals from us-
ing IT.

H6: The level of an employee's IT lIsage will be related to the level of his cowork-
ers' average IT use.

Next, we examine the intemalization and eomplianee effeets [19] as different path-
ways of coworkers' soeial influence. Compliance implies that individuals change their
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behavior to comply with the group norms, without altering their internal beliefs. Con-
versely, intemalization signifies that employees increasingly share the same beliefs
as their coworkers, a phenomenon that is at the heart of SIP theory. Early work by
Salancik and Pfeffer [68] on how employees socially construct their beliefs about job
characteristics and the work environment posits that employees' internal beliefs will
come to resemble each other's over time. Whereas H6 examines one facet of compli-

ance, another dimension of compliance is whether employees use IT because their

coworkers perceive it as useful (regardless of their own beliefs). To assess this facet of
compliance, we posit that:

H7: The level of an employee '.'IIT usage wil/ be related to his coworkers' per-

ceived usefulness of IT.

Finally, we examine the intemalization process identified in SIP research [19, 20].
When an individual internalizes the beliefs of other referent individuals, he not only

changes his public behavior, but also his private beliefs. This occurs through the con-
vergence of beliefs through shared interpretations and meanings that are attributed to
situations. Thus, we posit that

HB: An employee '.'Ibeliefs regarding the perceived usefulness of IT will be re-

lated to his coworkers' beliefs regarding perceived usefulness of IT.

In terms of the distinetion between internalization and compliance described above

[19], H8 corresponds to internalization (since it concerns an employee's internalizing
his coworkers' beliefs), whereas H6 corresponds to compliance (since it concerns a

change in the employee's behavior to conform to group IT usage norms, without a
concomitant change in the individual's beliefs). These hypotheses allow us to discem

the compliance effect from the internalization effect (H6 and H8, respectively).
In addition to the specific hypotheses that we investigate below, a considerable

body of prior research has shown that IT adoption and use is associated with indi-
vidual-Ievel factors such as age, gender, and prior IT experience [13, 26, 55].1Other
studies have also examined educationallevel, although with mixed results [26, 43,

90]. Any study of IT usage in the workplace should attempt to control for these demo-
graphic factors. Moreover, in comparing IT usage among respondents with different
job roles, it is important to control for job task, as shown in prior studies that investi-
gated IT use in a heterogeneous population of employees [19,46,63]. For instance,
Lucas and Spitler conclude that "different groups given the same workstation and
functionality in a system will have quite different use patterns depending on their

Uob] tasks" [46, p. 305].

Research Methods

FIGURE 1 SHOWS THE CONCEPTUAL FRAMEWORK that we examined in our study. We

conducted a field study in a nonprofit organization, which we call ServiceCorps (a

pseudonym), a social service agency with eight locations in a large city in the north-
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Figure 1. Conceptual Framework

eastern United States. ServiceCorps offers educational programs, child and adult rec-
reational activities, rnedical services, and meals to recent immigrants and to other

inner city residents. ServiceCorps employees in all eight locations are engaged in a
range of administrative, professional, and direct service jobs.

ServiceCorps was awarded National Science Foundation (NSF) funding during the
rnid-1990s to upgrade its IT infrastructure, allowing thern to purchase hundreds of
new workstations, a local area network for each office, a wide area network, and a

variety of application software. In 1996, irnplementation of the new technology infra-
structure began in all eight locations, and ernployees were trained to use computers in
traditional, small group training c1asses. The same independent training contractor
conducted user training for ServiceCorps employees in aH eight locations. As one
aspect of a broader study to evaluate the success of the IT initiative, we developed a
written survey to measure various aspects of employees' jobs, their quality of work
life, as weH as issues related to the implementation process, user training, technical

support, and theie current patterns of IT usage. Five of the eight locations agreed to
participate in our survey. Approximately 8-12 months after irnplementation of the
new IT infrastructure and applications, we distributed our survey to all ServiceCorps

employees in the five regionallocations. Consistent with prior studies of IT usage
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[19,46,63,89], our sample inc\uded respondents from multiple job categories, in-

cluding professionals (e.g., nurses, teachers, social workers), administrators, and c\eri-
cal employees. Of the 195surveys we distributed, 96 completed surveys were returned,
yielding a response rate of 49 percent. We eliminated two respondents who indicated
their job role was "technology manager," since our focus was on end users rather than
IT specialists. Table I identifies the source for each construet and the Appendix shows
the actual survey items. We used existing, statistically validated instruments to mea-
sure all constructs, inc1uding short versions of some scales.8 Most construets were

measured with multiple-item scales, although, consistent with prior research, we used
single items to measure perceived training quality [55, 79] and prior IT experience
(13, 19, 76, 82, 83]. We used dummy variables to control for respondents' job roles,
consistent with prior research [46], and for the specific office location where they
worked. These dummy variables were inc1uded to control for any potential contex-
tual differences among employees.

Data AnaJysis and Results

Scale Validation

T ABLE I LISTS THE CONSTRUCTS, THEIR SOURCES, and shows internal reliability re-

sults for aH multi-item scales. A Cronbach's alpha 01'0.70 or higher was considered
a sign of high internal reliability, consistent with standard practice (58]. We deleted

one item from our computer self-efficacy scale [Il, 12], because it loaded poorly
with other items. After deleting this item, all items exhibited acceptable internal reli-
ability. To ensure that each scale was unidimensional and exhibited discriminant
validity, we also conducted a principal components analysis with all items, using
oblique rotation. Weevaluated discriminant validity byensuring that each item loaded
on the appropriate factor (using a threshold of 0.40), and that no items loaded on
other factors. Table 2 shows that each scale was unidimensional. The items corre-

sponding to our dependent variable, leve! of system usage, yielded a single factor, as
did the items corresponding to amount of IT training. For these constructs, we used a
composite factor score (generated by the principal components analysis) in our sub-
sequent analyses.9

In aggregating individual data to the group level, we defined a work group as those
employees who work in the same office and in the same program. For example, we
considered all employees who worked in the senior citizen center (a specific pro-
gram) of the "downtown" location (a specific office) to be members of a work group.
Our rationale for defining a work group in this manner is consistent with prior studies
by Fulk [19] and Rice and colJeagues [64, 66], as well as a recent study of video-

conferencing adoption, where Kraut and his colleagues [34] defined the relevant "ref-
erence group" as individuals in the work group whose influence affects employees'
technology learning and usage.
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Table l. Measurement Instruments

Number of Cronbach 's
Construet name Source items hem format alpha

Control/demographic variables
Educationallevel Harrison and Rainer [26] 1 Seven-point Likert scale N/A (1 item)
Prior computer experience Davis and Davis [13] 1 Seven-point Likert scale N/A (1 item)

Dependent variable
Amount of ITusage Lucas and Spitler [46] 9 Seven-point Likert scale 0.894

Independent variables
Amount of user training Nelson and Cheney [55] 8 Seven-point Likert scale 0.951

Perceived quality of training Nelson and Cheney [55]
Thong et al. [79] 1 Seven-point Likert scale N/A (1 item)

Computer self-efficacy Compeau and Higgins [12] 4 Six-point Likert scale 0.760
Perceived usefulness of IT Simonson et al. [72] 5 Six-point Likert scale 0.880



Table 2. Resuhs of Principal Components Analysis ;;
00

2 3 4 5 6 7

Perceived Computer Training Education

Item wording System use Training usefulness self-efficacy quality level Gender

Systemusage (a computer,in general) 0.962
Systemusage (a printer) 0.937
System usage (wordprocessing) 0.802
Systemusage (spreadsheet) 0.723
System usage (databases) 0.600
System usage (e-mail) 0.602
Systemusage (the Internet) 0.541
Systemusage (specialpurposeapplication) 0.507
Prior IT experience 0.529
Age -0.552
Training(introductionto computers) 0.916
Training (Windows) 0.908
Training(files and directories) 0.611
Training (word processing) 0.862
Training (spreadsheets) 0.659
Training (LAN) 0.903
Training(the Internet) 0.440
Training(specialpurposeapplication) 0.581
Havinga computerwould/does:

Improvemy productivity. 0.848
Allow me to get a better picture of facts/figures 0.842
Give me a lot of satisfaction 0.834
Probablysaveme time and work 0.821

There are manyways that I could use a computer 0.790
I could completethe job usingthe software:

Il I had a lot of time to completethe job 0.870
It I had seen someoneelse using it betore 0.810
Il I couldcall someonetor help it I got stuck 0.805

Perceivedtrainingquality (reversescored) 0.806
Education leveI 0.863
Gender 0.723
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We computed values associated with each employee's work group by averaging the
responses of all other members of the work group. This is the social network method
of data collection, proposed by Fulk [19], whereby

Individuals who shared a supervisor were considered members of a given for-
mal workgroup . . . and the aetual survey responses of the workgroup members
were appended to eaeh focal individual's data record. Workgroup [members'
pereeived] usefulness and workgroup [technology] use were calculated as av-
erages from the actual responses of the group members (excJuding the focal
individual). [19, p. 928)

Thus, if there were four members of a given work group (employees A-D), we
calculated the mean scores for employees B, e, and D on eaeh variable and appended
this result to our data to represent the work group values for employee A. We repeated
this process iteratively for all employees (using Excel), and for all group-level con-
structs corresponding to H4-H8. We were unable to compute coworker scores for any
work group where only one respondent completed the survey (or where missing data
occurred for other members). We retained the data from any small work groups (in
order to analyze individual.level data for HI-H3); however, we ignored any work
groups with less than three respondents when analyzing H4-H8.

Descriptive Data

Table 3, Panel A, provides descriptive data showing that respondents were predomi-
nantly female (8 I percent), perhaps not surprising, given that our research site was a
social service agency where the primary job categories included social workers, teaeh-
ers, edueational administrators, nurses, and cJerieal staff-positions traditionally held
by women. The average educationallevel was very high, with two-thirds of respon-
dents having eompleted a bachelor's degree. Table 3, Panel A, shows a broad distribu-
tion of ages, years of work experience, and prior IT experience. Panels B and e of
Table 3 provide additional descriptive statistics. We also examined descriptive statis-
ties (not shown) for IT usage patterns, based on users' self-reports, finding different

usage pattems related to specific job roles. For example, individuals oceupying the
roles of "house manager" (the administrators responsible for managing each local
office) and "financial manager" were the heaviest IT users. Employees in another
role (teachers) reported much lower use of IT on average, eompared to other respon-
dents, whereas nurses and social workers reported moderate Jevels of IT usage.

Hierarchical Multiple Regression Analysis

Hierarchical regression analysis was the primary analytic method employed. To de-
teet any potential problems with multieollinearity, the correlations among all inde-
pendent and eontrol variables were first examined, as well as other potential indicators
of multicollinearity (e.g., tolerance values). Table 4 presents a correlation matrix show-
ing Pearson's correlation coefficients for all constructs. Two eontrol variables (age
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Table 3. Descriptive Survey Results

Panel A

Years of work

experience
Priorcomputer

experience

(in years)
Seven-point
Likert scale

Age
Gender
Educationallevel*

Measurement
scale

(inyears)
(male,female)
Seven-point
Likertscale

Construet

PanelB

Job type

Percent of

respondents

Socialworker
Teacher· Elementary/kindergarten· Adult education
Teaeher subtotal

House manager
Clerical worker
Educational administrator

Financial manager
OHice manager/clerical supervisor
Technology manager
Other job roles
Missing data
Total

Panel C

25.0

10.4
7.3

17.7
14.6
12.5
11.5
5.2
3.1
2.1
2.0
6.3

100.0

Educationallevel
Percent of

respondents

Completed some high school (grades 9-12) 1.0
High school graduate 11.5
Attended vocational school 1.0

Some collegeor associate's degree 15.6
College graduate 20.8
Some graduate school 10.4
Master's degree or higher 37.5
Missing data 2.1
Total (does not equal100 percent due to rounding) 99.9
* Educationallevelwas measuredon a seven-pointscale as follows: I =completed some high

school (grades 9-12); 2 =high school graduate;3 =attended vocationalschool; 4 =some college
or associate's degree; 5 =college graduate; 6 = some graduate school; 7 = master's or higher
degree.

Mean
value Range

41.0 21-65
1.19 81 percent female

5.30 1-7

6.65 0.3-32 years

3.24 1-7
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Table 4. Correlation Coefficients

Work group peer data

Perceived Level
Prior Training training Self- Training Self- of IT

Mean S.D. Age Gender experience quantity quality efficacy quality efficacy usage

Age 41.0 11.12
Gender 0.19 - 0.019

(19 pereen!
male)

Prior experience
(1 =none; 7 =expert) 3.24 1.71 -0.447"" 0.216"

Training quantity 1.71 0.95 -0.022 0.098 -0.001
Perceived training quality

(1 =outstanding;
6 =not worth attending) 3.10 1.27 0.009 0.169 0.032 0.306""

Self-efficaey 4.46 0.99 -0.168 0.100 0.002 -0.011 -0.087
Work group peer data

Training quality 2.89 0.84 0.063 0.007 -0.157 0.064 0.042 0.083
Self-efficacy 4.41 0.58 -0.031 0.069 0.021 0.013 0.205 0.012 0.169
Level of IT usage 2.90 1.21 -0.117 0.179 0.186 0.005 0.195 0.092 0.022 0.105

Level of IT usage
(1 =none; 7 =constantly) 2.90 1.44 -0.371""" 0.346." 0.617"" 0.099 0.252. -0.075 0.106 0.191 0.618".

* p S 0.05; **p S 0.01; ***p s 0.001.
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and prior computer experience) exhibited a moderate negative eorrelation, indieating

that older employees were less likely to have had prior computer experience before
this project was initiated at ServieeCorps. With the exception of this moderate corre-
lation between two eontrol variables, we found no significant correlations among the

independent variables in our model. We thus rule out multicollinearity as a potential

problem in the analyses that follow. The average work group size was 4.9; however,
after omitting groups with fewer than three respondents, the average group size for all
group-Ievel analyses was 6.2 members.1o

Several IS researchers have averaged individual-Ievel data to generate group- or
team-Ievel scores [17, 18, 28]; however, multi-Ievel theorists [27, 33, 53] caution

researchers to first demonstrate that group members exhibit within-group homogene-
ity (a type of inter-rater reliability) for each construct, before they average individual-
levet data into group scores. Some researchers neglect to offer any statistical evidence
before aggregating individual data to group- or firm-Ievel scores however [18]. Sev-
eral complex metrics exist for examining within-group homogeneity [7, 27], eaeh
based on different statistical assumptions. In IS research, the eta-squared metric ('1]2)
is most commonly used. In using eta-squared as a metrie for within-group homoge-
neity, Janz el al. explained that

where individual-Ievel phenomena are aggregated to arrive at a team-Ievel mea-

sure, the aggregation issue is [most] pertinent. . . . It is important to understand
the levet of agreement by respondents within teams before the validity of an

individually supplied team [average] can be accepted. [28, p. 53, 55]

We analyzed eta-squared for each construct where we averaged coworkers' scores,
using as a minimum threshold, the value of 0.12 cited in prior studies [l, 18, 91].
Perceived training quality and computer self-effieaey exceeded the minimum thresh-
old (.,,2=0.57 and 0.16, respectively), but perceived usefulness did not (.,,2=0.03). We
can, thus, be confident that eoworkers' average scores for perceived training quality

and computer self-efficacy represent ameaningful group-Ievel construet, white per-
ceived usefulness of the IT as a group-Ievel construct is suspect.

Analysis of Control Variables

In conducting our hierarchical regression analysis, we followed the same procedures
employed by Faraj and SproulJ [18] to isolate the influence of each block of predictor
variables on the dependent variable. We added each block of variables sequentially to
our regression model, resulting in an increasingly eomplex model at each stage. We
then examined the increased proportion of variance explained in the dependent vari-
able (M2 and its associated p-value) in order to assess whether eaeh block of predic-

tor variables was statistically significant. In addition, we examined the standardized
regression coefficients to determine the direetion of effect for each predictor variable
(positive or negative). These results appear in Table 5.

In examining the effect of demographic eontrol variables (age, gender, edueational
level, andjob type), we found that age, gender, andjob type were signifieantly related



Table 5. Hierarchical Regression Results

Control variables
Age
Gender

Job type
House manager
Financial manager
Elementary/kindergarten teaeher

Prior IT experience
Traditionalfactors

(H1)Trainingquantity
(H2)Trainingquality
(H3) Individualcomputer self-efficacy

Peerwork group model
(H4) Peers'perceptionsof trainingquality
(H5) Peers'computerself-efficacy
(H6) Peers'IT usage
(H7) Peers'perceivedIT usefulness

Model statistics

N 94 94 94 83
FF 0.453 0.573 0.611 0.720
Adjusted Ff2 0.392 0.513 0.535 0.666
Model F 11.87*" 18.65*" 14.591*" 17.90*"
tJ.fIl (from prior model) - 0.122 0.028 0.132
Flor tJ.R2 - 16.2'" 2.98+ 9.28'"

Notes: Dependentvariable:"lndividual's amount of IT usage."Valuesreported in top half of table are beta values. + p ~ 0.10; * p ~ 0.05; *** p ~ 0.001.

Model l

Demographic
controls

Model2

Prior IT experience
(control)

Model3
Traditional factors

model

Model4

Peer work group
model

-0.318*
0.284*

-0.160+
0.284*

0.266*
0.217*

-0.182*

0.266*
0.156+

-0.067
0.510*"

0.091
-0.062
-0.073

-0.160*
0.095+
0.457"*
0.070

-..JW
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to the levelof an employee's IT usage, but educationallevel was unrelated-consistent

with prior studies [13, 26]. We also attempted to control for office location-allowing
for the possibility that IT use might vary across office locations (possibly due to the
influence of a strong champion in some locations), but we found no such effect. In

examining the demographic control variables, our findings show that employees who
are younger, male, and occupy specific job roles of "house manager" and "financial
manager" reported higher levels of IT usage. One job type was associated with signifi-
cantly lower levels of IT usage, relative to other jobs: kindergarten and elementary
school teachers (p :5 0.05), consistent with our descriptive data above. Taken together,

these demographic control variables explained nearly 40 percent of the variance in

respondents' levels of IT usage (R2adj=39.2 percent; p :5 0.001). We retained the sig-
nificant control variables in OUfsubsequent analyses, and omitted the other control
variables (educationallevel and office location).

Next, we included employees' prior IT experience as a control variable and, not
surprisingly, it was a very stfong predictor of employees' IT usage. (This was to be
expected, given the high correlation between employees' prior IT experience and
their level of IT use shown in Table 4.) Prior experience contributed an additional

12.0 percent of explained variance to IT usage (R2adj= 51.3 percent; !1R2= 12.0 per-
cent; p :5 0.001), although adding this variable altered the levet of statistical signifi-
cance of age and two of the job type dummy variables. These results appear as Model
2 in Table 5.

Results of Hypothesis Testing

Since each hypothesis was directional (with all hypotheses predicting a positive rela-

tionship with IT usage), we employed one-tailed tests of significance in interpreting
the regression results. We first added the individual-Ievel variables corresponding to
H l-H3 simultaneously to the regression model and examined the change in propor-
tion of variance explained (M2) as well as the significance levet and the direction of
the beta coefficients. When we entered these three variables as a block, the amount of

variance explained increased slightly (M2 =2.8 percent, p :5 0.10). These results

appear as Model 3 in Table 5. We review the results of each hypothesis below.
Hl was not supported. The amount of user training that employees received was

unrelated to their leveI of IT usage (b = 0.139; Il =0.091; p = 0.14), although there

was a weak trend in the expected direction. H2 was also not supported, although the
effect was in the predicted direction (b =-0.561; Il =-0.062; p =0.24).11 Likewise,

H3 was not supported. Employees' computer self-efficacy was not related to their
level of IT usage. This was surprising, given the cumulative body of evidence show-

ing that computer self-efficacy is related to users' IT skills and actual IT use [11,47,
81]. Although disconfirming our hypothesis, this result is consistent with the correla-
tion matrix (Table 4), which also shows a near-zero correlation between individuals'

computer self-efficacy and their levet of IT usage (r =-0.075).
None of these three hypotheses corresponding to conventional views of IT training

usage was supported, after controlling for age, gender, job type, and prior computer
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experience. We conducted some additional, exploratory analyses to probe the mean-

ing of these findings. Speeifically, we examined the effect of training quantity, per-
ceived training quality, and computer self-efficacy, but including different subsets of
control variables. We found perceived training quality to be a significant predictor of
IT usage only when gender was omitted as a control variable (but the other control

variables were retained).12This result appears related to gender differences in respon-
dents' evaluations of training quality (with men reporting higher training quality). In
summary, none of the individual-leve! predietors was a significant antecedent of an
employee's ]evel of IT usage, a]though perceived training quality was a significant
antecedent to IT usage when gender was excluded as a control variable (p =::;0.05).

Next, we evaluated the group-]evel antecedents of employees' reported IT usage,
corresponding to H4-H7. Consistent with the approach described above, we entered
the four variables corresponding to H4-H7 simuJtaneous]y into the regression model.
This block of variables was statistically significant, with the amount of explained

variance increasing by over 13 percent (R2adj= 66.6 percent; IlR2 = ]3.2 percent; p =::;
0.00]). Moreover, two of the four predictors were statistically significant. These re-

sults appear as Model 4 in Table 5. We report the results for each hypothesis below.
H4 was supported, given the significant regression coefficient for peers' percep-

tions of training quality (b =-2.20; f3=-0.160; p =::;0.05). (The negative beta coeffi-
eient is due to the fact that a low score in the perceived training quality items reflects
high training quality.) In addition, of the 13.2 percent of additiona] variance explained
by the block of work group predictor variables, perceived training quality was re-
sponsible for 2.5 percent of this additional explained variance (IlR2 =2.5 percent;
p =::;0.05).

H5 was not supported, a]though there was a moderate trend in the anticipated direc-
tion (b = 1.90;f3=0.095; p=::;0.10). Coworkers' average computer self-efficacy was

responsible for just I percent of the additiona] explained variance (IlR2 = 1.1 percent;
p =::;0.10). A]though this effect was not statistically significant at conventionallevels,
there was a trend in the expected direction.

H6 was strongly supported: the average usage of other work group peers exhibited
very strong explanatory power in predicting employees' level ofIT usage (b =0.543;
f3=0.457; p =::;0.00]). In addition, of the 13.2 percent of additional variance ex-

plained by the block of work group predictor variables, peer IT usage was respon-
sible for most of the additional explained variance (M2 =9.8 percent; p =::;0.001).

This result provides support for the compliance effect [17], since it shows that em-

ployees conform to the level of IT use in their work group, after controlling for the
requirements of specific employees' job duties.

H7 was not supported: coworkers' perceived usefulness of IT was unrelated to indi-

viduals' IT use. The correlation matrix (Table 4) shows that coworkers' perceived
usefulness of IT was correlated with individual IT use; however, after controlling for
demographie variables and prior IT experience in our regression analysis, coworkers'
perceived usefulness of IT demonstrated no significant effect.

Finally, as an additiona] test of the distinction between internalization and compli-
ance, we tested H8, where the criterion variable was the individual's perceived
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usefulness of IT. A significant result here would provide support for the intemaliza-
tion effect, since this hypothesis considers whether an employee's beliefs converge
with those of his coworkers. In testing H8, we included the same control variables as

above (e.g., age, gender, educationallevel, prior experience, and job type). This hy-

pothesis was not supported: coworkers' perceived usefulness of IT was unrelated to
the individual employee's perceived usefulness of IT (b =0.105;{3=0.070; p =0.50).
While this result disconfirms the proposed intemalization effect, it is consistent with

our analysis of eta-squared that showed a lack of within-group homogeneity.
In summarizing the group-level hypotheses, two constructs were significant ante-

cedents of individual IT usage: coworkers' perceived training quality (H4), and co-

workers' IT usage (H6). Contrary to ourpredictions, neither H7 nor H8 was supported:
coworkers' perceived usefulness of IT was unrelated to an individual's leve! of IT
usage (H7), and was also unrelated to an individual's perceived usefulness ofiT (H8).

Discussion

TAKENASAWHOLE,NEARLy 70 PERCENTof the variance in an employee' s leve! of IT

usage was explained by the constructs in Figure I. We found support for two of the

eight hypotheses in our model, and both of these hypotheses (H4 and H6) corre-
sponded to work group-leve! antecedents of an individual's level of IT usage. None
of the hypotheses representing individual-leve! determinants ofIT use was supported,
after controlling for demographic variables, job type, and prior computer experience.
Neither the amount of user training (HI), the perceived quality of user training (H2),

nor the individual's computer self-efficacy (H3) was related to the ernployee's leve!
of IT usage. While this lack of support for H 1 and H2 does contradict some prior
findings that show the arnount or perceived quality of training was related to the level
of IT usage, prior research in this area is marked by a great deal of inconsistency. Our
findings are thus consistent with several prior studies that found no relationship be-
tween the quantity or quality of user training and an individual's leve! of IT use [13,
55, 90].

We explain the lack of effect for amount of user training (HI) by noting that, under
controlled conditions (i.e., lab experirnents), where subjects initially lack any prior IT

experience, past studies have showed the arnount of user training to be a direct pre-
dictor of subjects' IT skillievels and their subsequent IT usage [Il, 71]. This is also
consistent with studies conducted by Winter et al. [89,90], showing that IT usage in

the workplace depends on employees' having certain minimum levels of IT skilIs.
Without basic training and skills, employees are unable to use the available technol-

ogy. We do note, however, the greater variability in prior research results when the
effects of training were investigated in field studies, especially with users of diverse
levels of IT experience. Consistent with the goals of our paper, this lack of relation-
ship between an ernployee's level of IT use and the arnount of user training (Hl)
reinforces our claim that in real work settings, many factors other than the amount of

user training determine an employee's leve! of IT usage.



DOES INFORMATION TECHNOLOGY TRAINING REALL Y MATIER? 177.

Perceived quality of training (H2) was a significant predictor of IT use when gen-
der was excluded as a covariate (p < 0.05), but not when gender was included. For
some reason, the women in our study perceived the training less favorably than the
men. Thus, when gender was included as a covariate, it appears to suppress the rela-

tionship between individuals' perceived training quality and IT usage.
aur results also failed to support H3: we found no relationship between an

individual's computer self-efficacy and his leveIof IT usage and, in fact, we observed
an unusual, but nonsignificant trend, whereby an individual's computer self-efficacy
was weakly, but inversely, related to his IT usage. This is asurprising result, since it
contradicts prior research, which has shown computer self-efficacy to be positively
related to individuals' skiIIs and their leveI ofIT usage [Il, 12, 47]. ane explanation
may be that many of the prior studies employing computer self-efficacy as a predictor
of IT usage were conducted as laboratory experiments. It may be that in an actual
work setting, other factors are more important in shaping employees' levet of IT us-
age than their self-efficacy-for example, prior IT experience, the types of job duties
that employees perfonn, and their coworkers' levet of IT usage. We note that the prior

studies examining computer self-efficacy did not control for these factors in their
research models [11, 47, 50, 81]. When we omitted the control variables age, prior IT
experience, and job type from our regression analysis, this anomalous effect for com-
puter self-efficacy disappeared.

Another possible explanation for this result appeared in a recent study by Venkatesh
[81], who showed that computer self-efficacy was just one factor that influences us-

ers' perceptions of IT's ease of use; moreover, ease of use was, in turn, just one deter-
minant of an individual's intention to use IT. Various other factors exerted greater
influence on subjects' beliefs about ease of use and their intentions to use IT than

their leveI of computer self-efficacy (e.g., perceived behavioral control [77], com-
puter anxiety [49], and the level of computer playfulness [84]). Thus, without consid-
ering these other factors, it may be difficult to isolate the effect of computer self-efficacy
on an individual's level ofIT usage.

In terms of the work group-Ievel predictors of an individual's IT usage, we found
two constructs to be statistically significant: coworkers' perceived training quality
(H4) and coworkers' level of IT usage (H6). Coworkers' average computer self-effi-

cacy (H5) exhibited a trend in the expected direction; however, coworkers' perceived
usefulness of the IT (H7) was not related to the individual's IT usage.

Our results show that work group members' betiets about training quality were as-
sociated with an employee's leveI of IT usage (fl =-0.160; p S 0.05), and that the
magnitude of this effect was considerably stronger than the individual's own percep-
tions about the quality of user training (fl =-0.062, p =0.24). A comparison of the
standardized beta coefficients and the additional amount of variance explained (M2)
for each of these constructs (for H4 versus H2) shows that the coworkers' perceived
training quality exerted more than twice the effect of the individuals' own beliefs
about training quality. This is surprising, since it indicates that the beliefs of other
individuals were more important than the individual's own beliefs, in terrns of their

influence on IT usage. The process by which coworkers' beliefs about training quality
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influence the individual's IT usage isuncJear,since coworkers' beJiefsregardingtraining
quality were not directly correlated with the individual's own beliefs about training
quality. (This con-elation was near zero, as shown in Table 4.) This suggests that em-
ployees do not necessarily internalize (19] their coworkers' beliefs regarding training

quality. Similarly, the lack of support for H8 (which examined coworkers' perceived
usefulness of IT and individual's perceived usefulness of IT) also suggests that em-
ployees do not intemalize their coworkers' beliefs. Of the two pathways of SIP dis-
cussed by Fulk and her colleagues [17]-inte rnalization and compliance [19]-the
evidence supports the compliance effect (H6), and does not support the internalization
effect (H8). Below, we present the evidence for the compliance effect of SIP.

H5, regarding coworkers' average computer self-efficacy, was not supported (al-
though there was a trend in the expected direction, p S 0.10). Additional analyses
revealed that peers' computer self-efficacy was a statistically significant predictor of
individual IT usage (p S 0.05) when peers' perceived quality of training was omitted
as a simultaneous predictor. Thus, we found some evidence supporting H5, but only
when the peers' perceived training quality (H4) was not concurrently incJuded as a
predictor.13Figure 2 summarizes the paths that were statistically significant in the full
model (corresponding to the last two columns of Table 5).

We found very strong support for H6: coworkers' average level of IT use was a
strong predictor of the individual's IT usage, even after controUing for employees'
job type (which indirectly controls for employees' task-related requirements to use
IT). This means that knowing whether an individual's coworkers use IT in their jobs
helps to predict the individual's level of use, without regard for the particular job
roles performed by these employees. This is a fascinating result in its own right,
although it is important to also consider the underlying mechanism responsible for it.
The fact that H8 was not supported indicates that individuals do not necessarily inter-
nalize their coworkers' beliefs regarding perceived usefulness of IT. The lack of sup-
port for H8 is consistent with Lewis et al.'s [43] recent study, showing that employees
fail to intemalize their coworkers' beliefs about perceived usefulness or perceived
ease of use of IT.This means that individual employees are more likely to use IT in
their work if coworkers use it more, but not because coworkers converge, over time,
in terms of their beliefs about the perceived usefulness of IT or other beliefs (such as
ease of use). In the absenee of any evidence for such an internalization effect [19],
individuals are simply complying with their coworkers' social influence to use IT on
the job. Such aresult may also reflect the well-known critical mass effect [48, 64],

whereby it simply becomes easier and more valuable to use IT (or a specific software
application), as more coworkers or peers begin to use it.

One practical implication of our findings for managers is that traditional training
may be neither a necessary, nor a sufficient, condition for successful IT usage. Recent
training research acknowledges the fact that, for most current software applications
employing a graphical user interface (GUl), cues (icons) are visible to potential users
on the screen for how to use it [62]. As aresult, traditional training that instructs
leamers in specific sequences of instructions no longer can-ies the same importance
as for text-based or command-line user interfaces. Instead, leamers may be able to
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Figure 2. Summary of Research Findings
H2 is supported only when gender is omitted as a control variable.

identify the routine functionalities that they need to perform through exploration of a
particular application software (either individually or when partnered with a coleamer

[44, 73]). Even if a coleamer is not present all the time, nevertheless, as employees
leam to use IT, they can draw upon the combined resources of work group members
when additional guidance is required. Thus, managers may be more successful in

identifying key opinion leaders and providing ongoing opportunities for employees
to work together as colearners, exploring the potential applications for IT within the
context of their jobs.

In condusion, our study finds that having coworkers who are knowledgeable and
confident IT users (and who hold positive attitudes toward the training they received)
does positively influence an employee's IT usage. These outcomes are also consis-
tent with prior research demonstrating the value of what researchers have labeled
loeal resident experts [37], lead users [89], informal consultants [69], or master
users [73].

Figure 2 summarizes our overall findings. Based on the resuIts of testing the indi-
vidual-Ievel model (Table 5, Model 3) and the full mode] (Table 5, Model 4), we
found that both coworkers' perceived training quality (H4) and coworkers' average
level of IT usage (H6) were direct antecedents to an employee's levet of IT usage.

Coworkers' computer self-efficacy was indireetly related to individual IT usage via
the latter two constructs (see note 13 for an explanation of this mediated relation-
ship). Finally, there was a weak relationship between IT usage and the individual's
own beliefs about training quality (H2), and this path was significant (p ~ 0.05),

when gender was omitted as a control variable. We interpret the latter finding to be a
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by-product of the fact that gender was correlated with perceived training quality (with
women reporting lower training quality), and thus, including gender as a control sup-
presses the implicit relationship between individual's perceived training quality and
IT usage (corresponding to H2).

Limitations and Future Research Oirections

ALTHOUGHWECAPTUREDINDIVIDUALS'BELIEFSabout training quality, one limita-

tion of our study is that we employed single-item measures of some constructs (namely,
perceived training quality and prior IT experience), consistent with prior IS research
[13, 19,55, 76, 79, 82, 83]. We also neglected to capture data explicitJy about em-

ployees' beliefs regarding the level of managerial influence [14, 40, 77] on employ-
ees to use IT. It is thus possible that differences in observed IT usage were the result

of specific management mandates to use the technology (although, by controlling for
job type, we have controlled for differences in IT usage that stem from specific job
requirements). Although it roay appear to be a weakness that our study did not ask

respondents to report their perceptions about coworkers' beliefs about IT, this was
actually a strength of our study design. While many studies have included a factor
(commonly labeled subjective norms or social influence) where respondents attempt

to gauge the beliefs of their coworkers or supervisor regarding a given technology,
the previously mentioned study by Rice and Aydin discredited these types of sodal

projeetions as being "artifactual and misleading use of estimated social information"
[63, p. 232].

Although our findings are consistent with the compliance effeet of SIP, and not the
internalization effect of SIP, further research is needed to validate this effect in other

contexts and with larger samples. It is important for future studies to replicate our
results, and to collect data for other potential shared beliefs (in addition to perceived
usefulness of IT and pereeived training quality), to determine whether any support
exists for the internalization effect of SIP.Aseeond potentiallimitation of aur study is
that we defined the relevant referent group as coworkers in the same location and

department. There are various ways to define the relevant reference group and to
estimate its influenee on individuals' beliefs and behavior. For example, Rice and his

colleagues [63,65] identified several different ways to define and measure what they
called the "network effeet"-whether based on the faet that individuals work physi-

cally close to each other (spatial proximity), or based on other similarities that are
grounded in sodal network theory (including relational proximity, organizational
unit proximity, or structuraL equivalence in the network). In several of their studies,
Rice and his colleagues measured the social network effect by weighting the influ-
ence of each coworker, based on the frequency of contact each has with the focal
member, or based on the pereeived salience of the coworker's beliefs to the foeal
member. Although demanding in terms of data eolleetion, this method may be able to

capture the SIP effeet more precisely. Despite the variety of ways to define the rel-
evant reference group for a given individual, aur approach is consistent with the ap-

proaeh that Rice et al. [65] label organizationaLunit proximity, and whieh they found
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to be the best predictor of an employee's attitudes toward a new IT-based administra-

tive system. Our approach receives additional support from another study by Kraut et
al., who claimed that "because much of the productive work in an organization is
done within the work group, its members may provide especia11ypotent sources of
meaning and norms for individuals trying to interpret the value of innovations" [34,
p.44I].

A third limitation is that the prerequisite for aggregating individual-leve1data into
group-Ievel coworker scores, through analysis of within-group homogeneity [78, 89],
was met for most of our constructs, but not for perceived usefulness of IT.This means

that the notion of perceived usefulness of IT as a shared, group-Ievel construct is

questionable, and that the results of H7 are, in turn, suspect. The lack of within-group
homogeneity for perceived usefulness of IT suggests that beliefs about the usefulness
of IT are not necessarily shared among group members [43], which is consistent with
the lack of support that we found for H8. We were unable to demonstrate evidence for

intemalization of perceived usefulness of IT beliefs among work group members.
A fourth limitation is that our survey measures the amount of IT training that re-

spondents received over the previous year, specifica11yas part of the IT implementa-
tion effort at ServiceCorps. It is indeed possible that some respondents had received
previous training even befare this project was initiated, which oUTsurvey did not

capture. While we sought to control for the generalleveJ of IT experience that respon-
dents had before this initiative at ServiceCorps began (through our prior experience
variable), OUTsurvey did not collect data on any IT training that predated this initia-

tive. Our measure of amount of training is thus a partial, rather than a complete,
measure.

A final limitation of our study is that our cross-sectional analysis of survey data
makes it difficult to definitively identify the direction of causality. Like all cross-
sectional data, our data can only show that results are consistent with a given model
of causality, but cannot prove it to the exclusion of other, altemate models of causal-

ity. For example, we posited that the individual's perceived training quality influ-
ences his leve! of IT usage; however, the direction of effect may be reversed: the

degree to which individuals use IT may alter their retrospective perceptions regarding
the quality oftraining. Since all cross-sectional studies bear this limitation, longitu-
dinal field studies should be conducted to examine such effects over time. It is

worthwhile to contemplate other potential causal mechanisms that may explain our
results, but future longitudinal studies are needed to distinguish among these various
alternatives.

We encourage further research on this topic-specifically to examine the possible
modes of influence through which the community of practice may exert its effect.
Future research should gather data to examine the effects of work group peers on IT
use with a range of technologies (e.g., ERP systems, decision support, Internet brows-
ers, etc.), and with different types of employees (e.g., clerical, professional, and techni-
cal employees). One step in this direction was demonstrated in a study by Jasperson et
al. [29], who examined similar issues regarding what they caH the pathways of social
influence.Their labelfor the proeessesby which the groupmay shape individualbehavior
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is appropriation moves, which they define as "deliberate actions taken by individual

usersas they respond to and, possibly leverage the technology-directed social influ-

enceoftheir peers" [29, p. 113].Their preliminary results from a study of auditors' use
of a workflow tool showed that three different pathways of sodal influence shaped

auditors' IT usage,but some of these pathways influenced IT usagebehavior directly,
whereas others influenced usage indirectly by altering users' knowledge and skills.

They identified three types of appropriation moves: conformance, imitation, and mu-
tual discovery (the first one being similar to our compliance mode of SIP).

Conc1usion

THIS PAPERHAS DEVELOPED AND TESTED a model of the influence of employees'

coworkers on their IT usage, based on concepts from SIP theory [19, 20, 66], and

grounded in prior qualitative field studies of IT use among clerical employees [86,
87] and knowledge workers [23, 73]. Our resuIts provide support for what we label
the complianceeffect, but not the internalizationeffect of SIP, since our findings
confirmed a relationship between coworkers' level of IT use and their beliefs about

trainingquality(H6and H4, respectively),andthe indirecteffectof coworkers'level
of computerself-efficacy(H5).Takenas a whole,we believethat thesefindings pro-
videa conceptuallypowerfulexplanationthat may explain similaritiesacrosswork
groups (or other types of reference groups, such as communities of practice [3, 74])
for how employees use IT in their jobs. The research models presented in this paper

mayserveas a platformfor researchersandpractitionersinterestedin training,learn-
ing, and IT usage. In particular, researchers and practitioners may begin to question
long-held assumptions regarding individual IT adoption and leaming behavior within
organizationalsettings.Weexpectfutureresearchto offerinsightsintothe processes
that shape how technology learning, adoption, and usage occur through reference
groups,suchascoworkers.Weadvocateongoinglongitudinalandethnographicstud-
ies (e.g., [23,34, 73]) to providea moredetailedunderstandingof these processes.
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NOTES

l. Early studies of IT adoption and usage among nontechnical professionals labeled the
phenomenon as end-user computing. With the widespread dissemination of IT among most
types of workers today, this phrase has fallen into disuse, to be replaced by newer terms such as
desktop computing [41] or simply technology use.

2. Nelson and Cheney [55] observed no relationship between amount of training and IT
usage (r =0.02), or between perceived quality of user training and amount of IT usage (r =

0.07).They did tind that both the amount and the perceived quality of user training were
related to the levelof users' computer skills/abilities (r =0.53 and r =0.22, respectively), and
IT skills were, in turn, related to their IT use. Thus, it is reasonable to conclude that training has



DOES INFORMATION TECHNOLOGY TRAINING REALL Y MATTER? 183

value to users, but it does not directly influence IT use, but only as mediated through users'
skill s/ab ilities.

3. In Lee et al.'s [37] study, only five of the authoTS'original ten propositions were sup-
ported. Their study did not present or analyze any data about IT training, despite the authors'
description of their framework as "a causal model of end-user training," and notwithstanding
the paper's title, "An Empirieal Study of the Relationships Among End-User IS Aeeeptance,
Training, and Effectiveness" [37].

4. Wc thank our anonymous Associate Editor for offering this insighl.
5. Research by Lim et al. [44] found that when novice computer users were provided the

opportun ity to interact with a peer while engaging in exploratory learning (a process they
called codiscovery learning), subjects developed a more sophisticated understanding of how
the system worked, as demonstrated by their increased ability to generalize and predict system
behavior on far-transfer tasks [30]. Leaming and exploration within such a social context
(codiscovery learning) appears to prompt learners to develop better mental models that aid
their understanding of how technology works [90].

6. Lave and Wenger's [35] framework is called the theory of legitimate peripheral partici-
pation. A brief definition of this title is not possible and, unfortunately, a elear definition would
be lengthy and beyond the scope ofthis paper. We note that the framework derives from ethno-
graphic studies of apprenticeships, and refer interested readers to studies by Lave and Wenger
[35], as well as studies by George et al. [23] and Spitler [73].

7. For example, Harrison and Rainer [26] examined IT usage among nearly 800 knowledge
workers in a university setting. They found that IT skiIIleveis were positively correlated with
gender and prior computer experience, but inversely related to age. They also tested for, but
found no relationship between educationallevel and IT skills.

8. Since the overall survey was quite lengthy (over 190 items), we employed shorter ver-
sions of several common scales. For example, to measure self-effieaey, we used only the four
highest-Ioading items from Compeau and Higgins' [12] self-efficacy scale, originally com-
prised of 10 items. Such reduced scales were necessary for our survey,given the many different
constructs we captured-some of which are reported elsewhere [70].

9. Our resuIts were robust to the choice of using factor scores to represent "individual IT
usage" and the individual's "amount of training," or using an alternate method of just averag-
ing the existing items.

10.The total size of our data set was 96; however, after eliminating IWOrespondents whose
job roles corresponded lO"teehnical manager," and respondents that had no other work group
membersrespondingto the survey,the samplesize was slightlylower (n :::83), because I l
respondents had no work group peers responding to the survey. Any construct that includes
dala for a respondent's coworkers could only be included if one or more coworkers also re-
sponded to the survey.There were a total of25 work groups represented in our data sel. Due to
nonresponse by some employees, the groups represented in our data ranged from one to 13
members. In testing H4-H8, we ignored all data for groups smaller than three respondents,
leaving a total of 16groups. We repeated the analyses for H4-H8 using two different minimum
thresholdsof at least two membersper group (20 groups; total n ::: 83), and with a stricter
criterionof at least three membersper group (16 groups; total n ::: 77). The results of our
analysis were robust to these different threshold values for group sire. The results reported in
Tables 4 and 5 are for groups consisting of three or more respondents.

Il. The negative sign on the regression coefficient is consistent wilh our prediction. Since a
high score (6) on the perceived training quality scale denotes poor quality, whereas a low score
(I) represents "outstanding" quality, then the negative coefficient reflects higher-quality being
associated with greater IT usage. We excluded respondents who reported that they had not
attended user training.

12. We found that perceived training quality was statistically significant in predicting IT
usage when we omitted gender as a control variable (b ::: -1.32; {3 ::: -0.146; p ::; 0.05). This
means that training quality is related 10an individual's IT usage (after controlling for age, job
type, and prior experience), but the effect of training quality is suppressed when gender is
simultaneously inc1udedas a control. Perhaps this is because gender is slightly correlated with
perceived training quality (Table 4 shows Pearson's correlation coefficient of r:::0.098), with
men reporting higher perceived training quality. Gender acts as a suppressor variable when
simultaneously included with perceived training quality as a predictor of IT usage.



184 GALLIVAN, SPITLER. AND KOUFARIS

13. Further analysis of this relationship revealed that perceived training quality (H4) serves
as a mediating variable between coworkers' computer self-efficacy (H5) and an individual's IT
usage. The relationship between these variables met the four criteria identified by Baron and
Kenny [2] for a full-mediator relationship. Coworkers' computer self-efficacy (H5) was related
to an individual's IT usage, and it was also related to the mediating variable, coworkers' per-
ceived IT training quality (H4); however, when the mediating variable (coworkers' perceived
training quality) was included as a covariate along with coworkers' computer self-efficacy,
then coworkers' self-efficacy (H5) was no longer a statistically significant antecedent to indi-
viduals' IT usage. These results met all four criteria spedfied by Baron and Kenny [2] as
necessary to demonstrate afull-mediation effect. We interpret this mediation effect to signify
that coworkers' computer self-efficacy is related to their own perceived training quality, and
that the latter construct, in turn, influences individuals' IT usage.
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Appendix. Survey Items

Demographie Data (seven items)

l. In which location do you work?

2. In which program or department do you primarily work (circle one)?
l. Youth services 7. Technology support
2. Early childhoodlday care 8. Development
3. Adult programs 9. Other support services
4. Senior citizen 10. Fiscal

5. Family room Il. Other
6. Staff of executive director

3. Which classification best describes your job (circle one)?
I. Social worker 7. Financial manager
2. Elementary school or 8. Educational administrator

kindergarten teacher 9. Dietitian or registered nurse
3. Special education teacher 10. Technology support worker
4. Adult education or other 11. Technology manager

teacher 12. House management
5. Clerical worker

6. Clerical supervisor or office
manager

4. How long have you been in this job? (years)
5. Indicate the highest grade you have completed in school (circle one):

l. Grades 9-12 (some 4. Some college or two-year
high school) college graduate

2. Grade 12 (high school 5. College graduate
graduate) or GED 6. Some graduate school

3. Vocational school 7. Master's degree or higher
6. your age: (years)
7. Your gender (circle one):

l. Female
2. Male

Amount of System Usage (nine items)

During the past week, how often did you make use of the following in your job?
(Circle one number per item.)

l. A computer.
2. A printer.
3. Electronicmail (e-mail).
4. A text processorapplicationprogramsuch as Wordor WordPerfect.
5. A spreadsheetapplicationprogramsuch as Excel.
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6. The Internet using a browser such as Netscape Navigator or a file transfer

program such as Fetch.
7. A database application program such as Access.
8. A presentation application system such as PowerPoint or PageMaker.
9. A special purpose application system (e.g., for participant records, case

tracking, or development).

Prior Computer Experience (one item)

Before this year, how would you have rated your computer skills?

Over the past year, how much training have you had in the following computer
subjects?

l. An introduction to computer systems.
2. Windows.
3. Files and directories.

4. A word processor application program such as Word or WordPerfect.
5. A spreadsheet application program such as Excel.
6. A special purpose application system (e.g., for participant records, case track-

ing, or development).
7. The local area network.

8. The Internet and the Netscape Navigator browser.

For each item in this section, response choices were:

(I) (2) (3) (4) (5) (6) (7)
None Rarely Aliule Same of Moderate A lot Almost

at all (less than (2-4 the time amount of time constantly

I hour) hours) (4-8 of time (12-20 (20-30

hours) (8-12 hours) hours)

hours)

(1) (2) (3) (4) (5) (6) (7)
None Beginner Lower Intermediate Upper Advanced Expert
at all (l could intermediate (I could intermediate (I could do (I assisted

do a few (I could use it (I used anything others

things use it for effectivcly it in I want on a

with it) same mmy many to do) regular
tasks in work) work basis)

my work) activities)

Amount of User Training (eight items)
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Perceived Quality of User Training (one item)

Overall,howeffectivewouldyourate the trainingyou receivedin computersystems
and applicationshere?

Computer Self-Efficacy (four items)

Often in our jobs we are told about software packages (such as a spreadsheet) that

will make our work easier. Imagine that you were given a new software package for
some aspect of your work. It does not matter specifically what this package does,

only that it is intended to make your job easier and that you have never used it before.
Assume that online help and manualsfor it are available. Please indicate the extent of
your agreement or disagreement with the following questions about whether you
could use this unfamiliar package under a variety of conditions. (Circle one number
per item.)

I. I could complete the job using the software if there was no one around to ten
me what to do as I go along.

2. I could complete the job using the software if I had seen someone else using it
before trying it myself.

3. I could complete the job using the software if ] could call someone for help if
I got stuck.

4. I could complete the job using the software if I had a lot of time to complete
the job for which it is used.

For each statement in this section, response choices were:]

(I)
Strongly
disagree

(2)
Disagree

(3)
Slightly
disagree

(4)
Slightly

agree

(5)
Agree

(6)
Strongly

agree

For each item in this section, response choices were:

(I) (2) (3) (4) (5) (6) (7)
None One Two Three Four Five More
at all session sessions sessions sessions sessions than

(2-4 (4-8 8-12 (12-16 ( 16-20 five
hours) hours) hours) hours) hours) sessions

(I) (2) (3) (4) (5) (6)
OUIslanding Very Somewhat Uncertain Not very Not worth

(I learned effective effective effective attending
a lot) (llearned (Ileamed (I learned

some things) very little) nothing)
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Perceived Usefulness (five items)

Consider your feelings about computers and using them in your work. Please indicate
the extent to which you agree or disagree with these statements (Circle one number
per item.)

l. Having a computer available to me wouldldoes improve my productivity.
2. I can think of many ways that I could use a computer.

3. Using a computer wouldldoes allow me to get a better picture of the facts and
figures.

4. Using a computer wouldldoes give me a lot of satisfaction.
5. Using a computer wouldldoes probably save me time and work.

For each item in this section, response choices were:

(I)
Strongly
disagree

(2)

Disagree

(3)
Slightly
disagree

(4)
Slightly

agree

(5)
Agree

(6)
Strongly

agree




