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he concept of computer self-efficacy (CSE) recently has been proposed as important to

the study of individual behavior toward information technology. This paper extends cur-
rent understanding about the concept of self-efficacy in the context of computer software. We
describe how two broad types of computer self-efficacy beliefs, general self-efficacy and task-
specific self-efficacy, are constructed across different computing tasks by suggesting that initial
general CSE beliefs will strongly predict subsequent specific CSE beliefs. The theorized causal
relationships illustrate the maleabiiity and development of CSE beliefs over time, within a
training environment where individuals are progressively provided with greater cpportunity
for hands-cn experience and practice with different software. Consistent with the findings of
prior research, judgments of self-efficacy then serve as key antecedents of the perceived cog-
nitive effort {ease of use) associated with technology usage. Further, we theorize that self-
efficacy judgments in the task domain of computing are strongly influenced by the extent to
which individuals believe that they are personally innovative with respect tc information
technology. Panel data were collected using a longitudinal research design within a training
context where 186 subjects were taught two software packages in a sequential manner over a
i4-week period. The emergent patterns of the hypethesized relationships are examined using
structural equation modeling techniques. Results largely support the relationships posited.
(Computer Self-Efficacy; Technology Acceptance; Software Training; Longitudinal Study; Causal
Model;

1. Introduction

As information technology becomes more pervasive in
organizational and personal lives, there is an increas-
ing need for stimulating individuals with a wide va-
riety of different predilections, experiences, aspira-
tions, and goals toward utilizing the technology as an
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integral part of their existence. Recognizing the im-
portance of this issue, existing academic and practi-
tioner literature has drawn upon theories from diverse
research streams, including social psychology, cogni-
tive psychology, and the diffusion of innovations
{Rogers 1995} to propose models of technology accep-
tance and use: the technology acceptance model (TAM)
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{Davis et al. 1989}, the theory of reasoned action (TRA}
{Ajzen and Fishbein 1980}, and the theory of planned
behavior (TPB} (Ajzen and Madden 1986, Mathieson
1991). Although these models are different with re-
spect to the specific relationships included, key simi-
larities exist in their core constructs. In particular, all
these models posit that individual beliefs or percep-
tions about, and attitudes toward, a new information
technology (IT) are highly salient determinants of us-
age pehavior.

Recent work in technoelogy acceptance has called for
the inclusion of an additional construct in the study of
individual behavior toward new information technol-
ogy—the concept of self-efficacy {(Compeau and Higgins
1998a, b, Marakas et al. 1998). Emerging from a rich
theoretical background in social learning and social
cognition, self-efficacy refers to individuals’ beliefs
about their ability and motivation to perform specific
tasks (Bandura 1977, 1986). In the domain of infor-
mation technology in particular, studies of the effects
of self-efficacy collectively point to its crucial role in
determining individual behavior toward and perfor-
mance using information technologies (Compeau and
Higgins 1995b, Gist et al. 1989).

Surveying conceptual and empirical work related to
the concept of self-efficacy, Marakas et al. (1998) draw
a distinction between general computer self-efficacy
and task-specific self-efficacy. General computer self-
efficacy is defined as “an individual's judgment of ef-
ficacy across muitiple computer application domains,”
whereas task-specific computer self-efficacy is defined
as perceptions of ability to perform specific computer-
related tasks in the domain of general computing. Al-
though Marakas et al. (1998) made a compelling ar-
gument for the conceptual and operatioral distinction
between these two constructs, empirical work exam-
ining the development cf relationships between gen-
eral computer self-efficacy and computer-specific self-
efficacy is limited.

This paper extends current understanding about the
concept of self-efficacy in the context of computer soft-
ware. We draw upon the conceptual ideas of Marakas
et al. (1998} to describe how the two types of computer
self-efficacy (viz., general CSE and task-specific CSE)
beliefs are constructed across different computing
tasks. The theorized causal relationships illustrate the
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malleability and development of CSE beliefs cver time
within a training environment. Consistent with the
findings of prior research, judgments of self-efficacy
then serve as key antecedents of perceived cognitive
effort {ease of use) associated with technology usage.
Further, we extend the extant literature on CSE by
showing that self-efficacy judgments in the task do-
main of computing are strongly influenced by the ex-
tent to which individuals believe that they are person-
ally innovative with respect to information technology
(Agarwal and Prasad 1998). Pane! data collected via a
iongitudinal research design within a training context
where 186 subjects were taught two software packages
in a sequential manner are used to test the research
model. The emergent patterns of the hypothesized re-
lationships are examined using structural equation
modeling technigues.

2. Conceptual Background

Prior Research in Computer Self-Efficacy
The concept of self-efficacy owes much of its concep-
tual development and empirical refinement to more
than two decades of research by Bandura and his col-
leagues. Bandura postulates that self-efficacy beliefs
are developed through four primary sources of infor-
mation: “enactive mastery experiences that serve as in-
dicators of capability; vicarious experiences that alter
efficacy beliefs through transmission of competencies
and comparisons with the attainments of others; verbal
persuasion and allied types of social influence that one
possesses certain capabilities; and physiological and
affective states from which people judge their capable-
ness, strength, and vulnerability fo dysfunction”
(Bandura 1997, p. 79). Of these, enactive mastery ex-
periences, i.e., experiences gained through progressive
trials {either success or failure) in a task domain, are
considered to be the most potent and salient source of
efficacy information. Central to Bandura's notion of
self-efficacy is the idea that this personal belief is a ma-
jor basis of action. The posited relationship between
self-efficacy and behavior has been empirically vali-
dated in diverse domains such as education, health,
and organizational life (see Bandura 1997}.

Compeau and Higgins (1995a) define computer self-
efficacy as the judgment of one's capability to use an
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information technelogy. They remark on the relative
paucity of prior research examining the influence of
self-efficacy in the context of computer training.’ Table
1 provides a select review of published empirical re-
search that explicitly incorporates self-efficacy in its
conceptual and/or research models.? Although several
articles incorporate more compliex models and con-
structs than the ones listed, for conceptual simplicity,
only the direct antecedents and consequences of CSE
bave been shown in this table.

As shown in Tabile 1, a wide variety of antecedents
and consequences of self-efficacy have been studied
using diverse research methodologies. Antecedents in-
clude social influence types of constructs, such as en-
couragement by others (Compeau and Higgins 1995b)
and management support {Ighbaria and livari 1995);
demographic variables, such as computer experience
(Igbaria and livari 1995, Henry and Stone 1994) and
prior perfermance {Compeau and Higgins 1995a); and
various individual beliefs, including self-conceptions of
ability (Martocchio 1994). Similar variety exists in the
consequences studied, which include outcomes such as
actual performance (Compeau and Higgins 1995a, Gist
et al. 1989), satisfaction {Henry and Stone 1994), and
learning (Martocchio 1992); beliefs, such as affect, anxi-
ety and outcome expectations (Compeau and Higgins
1995b), ease of use (Venkatesh and Davis, 1998), and
perceived behavioral control (Taylor and Todd 1995a);
and behaviors, including system use (Igbaria and livari
1995, Compeau and Higgins 1995b) and early adoption
(Burkhardt and Brass 1990). Although a detailed dis-
cussion of the work listed in Table I is beyond the
scope of this paper (for a more complete review of the
literature, see Marakas et al. 1998), a few key findings
are worth noting,

First, there is significant support for a relationship
between CSE and individual beliefs about IT, particu-
larly perceived ease of use (Venkatesh and Davis 1996)

"The study of self-efficacy related to other task domains has a long
standing tradition dating back to the 1970s (see Bandura 1997 for a
comprehensive review). However, in this article we focus only on
computer self-efficacy because, as underscored by Bandura, self-
efficacy refers to a task- and context-specific set of beliefs; i.e., self-
efficacy is a “particularized judgment of capability that may vary
across realms of activity” (Bandura 1997, p. 42).

*Only articles published in journals are included.
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and ouicome expectations (Compeau and Higgins
19952, b}. Second, the effects of different manipulations
of training on computer self-efficacy have received sig-
nificant attention. This focus is not surprising given the
basic tenet of social learning theory: Beliefs about self-
efficacy are modified and shaped through information
collected and synthesized from four major sources. Ar-
guably, a training context wouid contain one, if notall,
of these sources. Third, individual beliefs about them-
sefves can have an effect on self-efficacy beliefs. For ex-
ample, in a software training confext, Martocchio
(1994) found moderating effects of individual concep-
tions of their own ability on the relationship between
pre- and post-training self-efficacy beliefs. Finally, Ta-
ble 1 suggests that prior research has examined the
construct of CSE from two major perspectives: (1) as a
malieable set of beliefs that can be manipulated
through training and other interventions; and (2) as a
dispositional individual difference quality that guides
and circumscribes behavior with regard to new IT.

The Research Model
Figure 1 illustrates our research model. Hach one of the
constructs and relationships is discussed beiow.

We examine the development of self-efficacy beliefs
over time within a software training environment. As
noted above, researchers have often been interested in
examining self-efficacy not as a static dispoesitional
variable, but rather as a pliant set of beliefs that de-
velop over time within a training context (Mathieu et
al. 1993). A training context provides for the simulta-
necus existence of aill four major sources of self-
efficacy: opportunities for enactive mastery through
hands-on irial and error; vicarious experience by
watching others perform; verbal persuasion through
performance feedback received from the instructor;
and psychological and affective states such as stress
and anxiety, which could be induced by required in-
teraction with the computer. Although several studies
have examined the effects of trairing manipulations on
pre- and post-training judgmenis of computer self-
efficacy, the elapsed time between assessments of CSE
has been fairly limited. For instance, Martocchio and
Webster's (1992) study assessed changes in self-
eificacy after a four-hour training session. The same
elapsed time for measurements appears in Martocchio

INFORMATION SYSTEMS RESEARCH
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Table 1

Select Empirical Research on Seif-Efficacy in Computing and High Yechnology Domains

Authors

Antecedents of CSE

Conseguences of CSE

Method and Sample

Findings

Venkatesh and Davis {1996) MNone

Campeau and Higgins
{1995a}

Taylor and Todd {1995a)

tgharia and livari (1995)

Compeau and Higgins
{1995h)

Henry and Sione (1984}

Martocchio {1994)

Martocchio and Webster
{1992)

Webster and Martocchio
{1992)

Martocchio (1992)

Prior performance
Behavior modaling

None

Computer experience
Organizational support

Encouragement by others
Others’ use
Support

kanagement support

Ease of system use

Previous computer
experience

Pre-training CSE <
Conceptions of ability

Gongceptions of ability

Pre-training CSE

Type of feedback

Hlone

Post-training computer
anxiety {effects on Post-
training CSE)

Training context

re-training expectations

Perceived sase of use

Outcome expectations
Performance

Perceived behavioral control
Computer anxisty

Perceived ease of uss
Perceived usefulness
Compiter use

Jutcome expectations
Affect

Anxiety
Usage

End-user system satisfaction

Acquisition of declarative
knowledge

Maong

Computer playfuiness

Learning

3 experiments with 1C8
student subjects; 8
different software packages

Experiment with 88
professional subjects; 2
iraining methods
examingd, Wordperfect and
Lotus software

Survey of students using a
computing resource center

Survey of 450 users in
Finnish businessss

Survey of 1,020 subscribers
of a business periodical

Survey of 384 hospital staff
members

Experiment with 76 service
and administrative
employees in a university

Field experiment with 68
university employees

Survey of 77 employees
participating in 2 university
sponsored training
program

Quasl experimant with 7¢
university emplayees

CSE - Perceived ease of use

Prior perfarmance — GSE
(Day 2 only)

Behavior modeling — CSE
(Lotus oniy}

CSE — Performance outcome
sxpectations

CSE — Personal outcome
sxpectations

CSE —» Performance

0SE — Perceived behavioral
controt

Computer experience — CSE

Organizational support —
GSE

CSE — Computer anxisty

CSE —» Perceived ease of use

Encouragement by others —
CSE

Support — CSE (negative)

CSE - Qutcome
expectations—performance

CSE — Affect

CSE — Anxiely

CSE — Usage

Management support — CSE

Ease of use — CSE

Pravious computer
experience — CSE

CSE — End-user system
satisfactisn

Pre-training CSE X
Conceptions of ability —
Posi-training CSE

Pre-training CSE — Post-
training CSE

Type of feedback — Post-
training CSE

{SE «» Computer playfulness
(correlation)

Training contaxt — CSE

CSE -» Leaning {negative)

Pre-training expsctations —
CSE

INFORMATION SYSTEMS RESEARCH
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Table 1 {continued)

Select Empirical Fesearch on Ssif-Efficacy in Computing and High Yechnelogy Domains

Authors Antecedents of CSE Consequences of CSE fethod and Sample Findings
Eilen et al. (1991) Norne Resistance to change Study 1: Experiment with 248 CSE — Resistance to change
coliege studants (negative)
Study 2 Experiment with 86
undergraduate business
students
Burkhardt and Brass (1990) None Early adoption of a computer  Longitudinal surveys of 81 GSE — Early adoption

Gist et al. (1989)

Hill et al. {(1987)

Hill et al. (1986)

Behavior modeling
Pre-training CSE X Training
method

None in study t
Previous experience in study
2

Perceptions of product
complexity in study 1
ione in study 2

system
Performance

Behaviorai intentions to enroll
in 3 compuier course
(study 1)

Bshavioral intentions to
purchase a computer and/
or enroll in a computer
course (study 2}

Liking of product (study 1)

Intentions to try a new piece
of sofiware

employess

Experiment with 108
managers and
adminisirators in a
university; 2 training
methods examined;
financial software program

Study 1: survey of 157
fernaies and 147 male
undergraduate students

Study 2: survey of 133 female
undergraduate students

Study 1: experiment with 33
undergraduate students
Study 2: Experiment with 44

Behavior modeling — CSE

Pre-training CSE x Training
method — CSE

CSE — Performance

CSE — Behavicral intentions
{study 1 and study 2)

Perceptions of product
complaxity — CSE
CSE — Liking of product

undergraduats students CSE > Source expertise
(negative) — intentions 1o

try a new piece of software

Motes. The term GSE is used throughout for simplicity. Althgugh the concepiual definition of computer self-efficacy is fargely the same for all studies,
various researchers have operationalized CSE in different ways, and at different levels of specificity.

{1992), while Gist et al. (1983) examined the effects of
a three-hour training session on seif-efficacy. Because
a fundamentai notion underlying Bandura’s concep-
tualization of self-efficacy is that this set of beliefs de-
velops and crystallizes over time; it is ciearly worth-
while to examine the longitudinal development of
self-efficacy beliefs.

Consistent with recent literature (Marakas et al.
1998), cur research model makes a distinction between
the concepts of general CSE and software-specific self-
efficacy (SSE}. While CSE is a generalized individual
trait, SSE refers to individual's feeling of self-efficacy
relative to a specific sofiware package. Thus, S5E is 2
“particularized judgment” as opposed to an omnibus
feeling of efficacy related to the broad task of comput-
ing. Gist et al. (1989) found empirical evidence of a
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relationship between pre-training general computer
self-efficacy and the specific software self-efficacy de-
veioped through training. Thus, within a training con-
text, we would expect pre-training general CSE to be
a predictor of SSE® developed through the training
imparted.

However, individuals enter a training situation with
varying degrees of prior experience in the particular
activity domain. Indeed, prior experience has been an
important individual difference variable utilized in
past studies as a predictor of self-efficacy (Marakas et

*Although CSE refers to general beliefs about the capability to use
new software, we use the term SSE to represent seif-efficacy beliefs
with regard to a specific materialization of software, such as the da-
tabase product Access.

INFOCRMATION SYSTEMS RESEARCH
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Figure 1 The Research ¥odet

General ™~
Computer Self- I~
Efficacy 7

{ Relevant Prior "
\. [Experience

Personmal ™S
Innovativeness in L~
IT

al. 1998). The fact that prior experience is relevant to a
variety of beliefs about, and behaviors toward, infor-
mation technologies is echoed in Taylor and Todd's
(1995b) recent study. Because our primary focus is on
isolating relationships between general and specific
self-efficacy, the research model includes the construct
of prior experience with computing as a control vari-
able. Therefore,

Hyrotuzsis 1. After controlling for prior experience,
pre-training general CSE beliefs will significantly influence
posttraining SSE beliefs with a specific software.

Bandura (1997} cauticns against the use of general
purpose or contextless conceptualizations and mea-
sures of self-efficacy. He also points out that although
self-efficacy judgments are idiosyncratic to particular
domains, perceived self-efficacy will tend to transfer
across two tasks within the same domain based on the
extent of similarity between the qualitative features of
the two tasks and the skills they require (Bandura et
al. 1977). For example, perceived efficacy in perform-
ing high-risk physical activity generalizes to other
types of physical stressors (Brody et al. 1988). Within
the domain of computing, it is reasonable to assume
that familiarity with one piece of software should in-
crease an individual’s belief in their capability to use
ancther software, i.e., specific software self-efficacy is
likely to exhibit carryover effects. Thus, when training

INFORMATION SYSTEMS RESEARCH
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/ Windows 95
[Ease of Use /

""""" { Lotus 123
'\ Ease of Use /

on multiple software packages is imparted sequen-
tiaily, it is expected that prior self-efficacy with regard
to general software, as well as specific software learned
earlier, would have a cumulative effect on subsequent
SSE assessments. The effects of CSE on subsequent as-
sessments of SSE are captured in Hypothesis 1,
whereas the carryover effects of SSE with the first soft-
ware are tested through Hypothesis 2.

HyepotaEsis 2. Affer controlling for prior experience and
pre-training general CSE, post-ivaining SSE beliefs devel-
oped after training on the first software package will signifi-
cantly influence post-training SSE beliefs developed with the
next software package in the training sequence.

As argued earlier, individuals do not approach a
new task devoid of any preconceptions about their
ability to successfully perform the task. Although prior
research has examined many factors that could serve
as antecedents of CSE (see Table 1), our focus is on a
recently described individual personality trait: per-
sonal innovativeness with information technology
(PIIT) (Agarwal and Prasad 1998). The importance of
examining cognitive factors is evident from: Bandura’s
(1986) conceptualization of a triadic reciprocal causa-
tion in human agency, where (1) behaviors, (2) internal
personal faciors in the form of cognitive, affective, and
biclogical events, and (3) the external environment in-
teract to produce an interdependent causal structure.
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Indeed, Bandura (1997) suggests that the individual
perscnality exerts an indirect influence on performance
via its effect on self-efficacy.

Personal innovativeness in the domain of informa-
tion technology is defined as the “willingness of an
individual to try out any new information technology”
{Agarwal and Prasad 1998). As a relatively stable de-
scriptor of individuals over time, this trait captures the
risk-taking propensity of an individual with regard to
information technology. Prior research, notably by
Jones (1986}, suggests that self-efficacy is related to an
individual’'s openress to experience—an element un-
derlying the conceptual definition of PHT. Consistent
with the argumenis offered by cognitive psychoiogists
(Gist et al. 1992), we suggest that personal innovative-
ness will influence self-efficacy beliefs. Individuals’
conceptions about themselves as being more likely to
voluntarily experiment with new technologies tend to
create more frequent opportunities for enactive mas-
tery. In other words, high levels of PIIT will result in
more instances of technology use and experimentation,
thereby providing for more occasions for trisi-and-
error learning. Thus, feelings of CSE in the general do-
main of computing as well as SSE, or the ability to
interact with specific new software, will be greater.

Hyroruzsis 3. Affer controlling for prior experience,
personal innovativeness in the domain of information tech-
nology will significantly influence pre-training general CSE
beliefs as well as post-training SSE beliefs with specific
software.

Although prior research has associated CSE with a
variety of outcomes including learning, satisfaction, af-
fect, anxiety, and usage, the primary objective of this
research is to examine more fully the role played by
CSE in the acceptance of new information fechnolo-
gies. Therefore, the key dependent variable in our
model is an important belief about new technology—
cognitive complexity beliefs, or perceived ease of use.
This belief is central to the TAM and has received con-
siderable theoretical and empirical support in prior
work as a highly salient determinant of the acceptance
of new information technoiogy (see, for example,
Tornatzky and Klein 1982, Davis et al. 1989, Moore and
Benbasat 1991).

In recent work, Venkatesh and Davis (1996} found
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that general computer self-efficacy had a direct effect
on ease of use perceptions, both before and after
hands-on experience with software. Arguably, specific
software self-efficacy is a more proximal predictor of
ease of use because it refers to a focused, particularized
judgment as opposed to a global feeling of confidence.
Bandura (1997) notes that the optimal level of specific-
ity at which seif-efficacy should be assessed is a func-
tion of the specificity inherent in what one is seeking
to predict. Therefore, SSE with a specific software
should exhibit a significant effect on perceived ease of
use of that software. In order to isolate the effects of
SSE, we test Hypothesis 4.

HypotrEsis 4. After controlling for the effects of general
CSE, SSE for a specific software package will significantly
influence the perceived ease of use of that software package.

Guthrie and Schwoeter (1994) recently observed that
although a significant amount of research attention has
been focused on seif-efficacy, we still have only a lim-
ited understanding of its development. The research
model tested here is an attempt to extend and replicate
prior work in several ways. First, our model draws a
theoretical and empirical distinction between notions
of general self-efficacy and specific software self-
efficacy. We posit relationships that unfold over a pe-
riod of time within a software training environment
and assess the carryover effects of specific software
self-efficacy. Second, we draw upon cognitive psy-
chology te posit a plausibie antecedent of S5E that has
yet to be subject to empirical scrutiny. Finally, we sug-
gest that specific self-efficacy will influence perceived
ease of use: a relationship that has been described in
the context of general self-efficacy, but not specifically
for a particuiarized judgment.

3. Methodology

Study Context and Sample

Data were gathered in the fall of 1996 and the spring
of 1997 at a large university located in the southeastern
United States as part of an introductory business com-
puting concepts course. The course, taught by one of
the authors, introduced Windows 95 and Lotus 1-2-3,
with each being taught for approximately 7 wecks of
a 14-week semester. Instruction involved lectures and

INFORMATION SYSTEMS RESEARCH
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hands-on lab experience, with the instructor present to
respond to queries.

Data were gathered in three stages. At the beginning
of the semester, the individual trait of PUT was mea-
sured because PIIT is conceptualized as a relatively en-
during and stable descriptor of individuals that is
likely to be invariant in the short term. Data on pre-
training general computer self-efficacy were also gath-
ered at this point. Subsequently, students received in-
struction on the Windows 93 operating system for
about seven weeks, at the end of which they submitted
a major assignment that required them to utilize all the
software’s functionality. At the completion of this as-
signment, a questionnaire was used to gather data on
software self-efficacy relative o the Windows 95 pack-
age and the perceived ease of use of the Windows 95
system. The strategy of anchoring data collection to the
completion of assignments ensured the recency of ex-
perience with the software in the minds of the stu-
dents; thus, this research design is equivalent to a nat-
ural field experiment. Finally, students received
instruction on the Lotus 1-2-3 for Windows package
for another seven weeks. Then, they compileted an-
other major assignment on this package. At this stage,
data were again gathered on software self-efficacy rela-
tive to Lotus 1-2-3 and the perceived ease of use of this
software package.

A total of 186 completed responses were obtained
through this data gathering strategy. Sample demo-
graphics are provided in Table 2. Although respon-
dents indicated that they had fairly extensive experi-
ence with personal computers (almost four years on
average), they had considerably less experience with
POS and Windows 3.1. For the entire sample, the mean
level of prior use of Windows 95 was just over five
months, suggesting that the technology was still fairly
new for the subjects. Subjects were randomly distrib-
uted across all the majors offered in the Coliege of
Business, and approximately three-quarters of the
sample reported having some prior work experience.
Operationalization of Research Constructs
All the research constructs were operationalized using
muiti-item scales previously developed and rigorously
validated.* PUT was measured through a 3-item scale

*The instrument is available from the first author.

INFORMATION SYSTEMS RESEARCH
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Fabie 2 Sampls Demographics
Variabts iean s Walid N
Prior PG use* 47.8 377 179
Prior use of DOS* 181 25.5 1862
Prior use of Windows 3.1* 17.2 17.5 172
Prior use of Windows 95* 5.3 5.7 178
Software Lisage Pattern in Last One Year?
Spreadshests 0.72 0.83 176
Waordpracessing 1.51 G.77 179
Databases G.74 0.87 171
Electronic Mail 1.31 1.08 176
The Internet 1.33 0.97 178
College Afajor 182
Undeclared 3
Finance 29
Marketing 39
Accounting 40
kManagement 31
Risk Management 4
Hospitality Management 4
tnformation Systerns 32
Work Experience 183
No 30
Yes 153

Notes. *Measured in number of months
~0n a scale of 0-3: 0 = never, 1 =
week, 3 = =10 times/week

once a wask, 2 = 3 to 10 times/

based on the recommendations of Agarwal and Prasad
(1998). CSE was operationalized using Compeau and
Higging’ (1993a) 10-item scale. To develop measures
for software self-efficacy constructs, the recommen-
dations made by Bandura (1997) and Marakas et al.
(1998) were closely followed. First, a set of tasks asso-
ciated with Windows 95 and Lotus 1-2-3 were identi-
fied on the basis of an assessment of the key features
and functionality of the specific packages. Finally, as
discussed earlier, students were asked to complete a
significant assignment that required them to use spe-
cific features of the two software packages; these fea-
tures were included as items for measuring software
self-efficacy. In all, nine iterns were used to censtruct
measures of software self-efficacy with respect to beth
Windows 95 and Lotus 1-2-3.

Perceived ease of use was measured using the scale
developed by Davis et al. (1989). The same set of items

425




AGARWAL, SAMBAMURTHY, AND STAIR
The Relationship Between General and Specific Computer Self-Efficacy

were used to capture these beliefs separately about the
Windows 95 and the Lotus 1-2-3 packages at the sec-
ond and third stages of data collection. Table 3 sum-
marizes descriptive statistics including scale reliabili-
ties and correlations between all research variables. All
scales had a reliability (Cronbach’s alpha) greater than
0.7, a level considered acceptable for field research
(Nunnally 1978). A principal components factor anal-
ysis with varimax rotation on the items comprising all
constructs extracted six factors that collectively ex-
plained 63.4% of the variance. A majority of the items
icaded on the correct latent constructs, with the excep-
tion of two items related to Windows self-efficacy.
These items were removed from subsequent analysis.
Collectively, these data suggest that the scales used in
this study exhibit appropriate convergent and discrim-
inant validity and have good psychometric properties.

4. Results

Structural equation modeling using the partial least
squares (PLS) method was utilized to test the hypoth-
esized paths in the model (Figure 1). PLS, a latent
structural equations medeling technique, uses a
component-based approach to estimation. Therefore, it
places minimal demands on sample size and residual
distributions (Lohmoller 1989, Fornell and Bookstein
1982, Chin 1998). Paths are interpreted as standardized
beta weights in a regression analysis. The path coeffi-
cients and explained variances for the model are
shown in Figure 2.

Consistent with prior research, each multi-item con-
struct except prior experience was modeled as a re-
flective latent variable (Chin 1998). As Chin notes, re-
flective indicators are affected by the same underlying
latent variable, while formative indicators cause the
creation of or change in the corresponding latent vari-
abie. Four items were used to measure pricr experi-
ence: prior experience with Windows 95, prior expe-
rience with Windows 3.1, prior use of DOS, and prior
use of personal computers. Because each one of these
items can independently contribute to the overall in-
tensity of prior experience, this construct was modeled
as formative.

As stated in Hypothesis 1, after conirolling for the
effects of experience, general CSE significantly influ-
enced SSE beliefs about the first software package in
the training sequence, Windows 95. However, CSE did
not have a significant influence on S5E beliefs about
the second software package in the training sequence.
As theorized in Hypothesis 2, significant support was
found for the carryover effects of SSE: Beliefs about
self-efficacy with Windows 95 (the first software) in-
fluenced self-efficacy beliefs about Lotus 1-2-3 (the sec-
ond software).

Hypothesis 3 asserted that PIT would influence
both general and specific self-efficacy, after the effects
of prior experience has been factored out. PIIT had a
sirong, positive relationship with general CSE as well
as Windows 95 CSE, but not with SSE for Lotus 1-2-3,

Tabie 3 Deseriptive Statistics
Correlation®
Construct Refiabitity* (Number of items) fean* SD PHT CSE WSE WEOU LSE LECU
Personal innovativeness with {T (PHT) .74 (3) 493 1.20 1.00
General computer seif-efficacy (CSE) 2.92 {10} 6.90 1.86 0.43 1.00
Windows 85 self-efficacy (WSE} 3.80 (7) 8.83 1.33 0.40 0.45 1.00
Windows 95 ease of use (WEOU) 0.93 {4) 5.20 0.96 0.43 0.37 0.47 1.06
Lotus 123 self-efficacy (LSE) 1.89 (9) 8.13 1.48 .26 0.31 0.48 0.34 1.00
Lotus 123 ease of use (LEQU) 0.2 (4) 4.85 1.03 G¢.19 0.18 0.22 0.25 0.54 1.00

Motes. # Adjusted Cronbach alpha is reported

* CSE, WSE, and LSE are measured on 10-peint scales. All other constructs are 7-point scales.
A Pearson correlation coefficients are reported. Coefficients >C.18 are significant at p <= 0.01; =0.15 are significant at p < 0.05
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1. Relevant prior experience is measured using formative indicators, while alf other constructs are modeled reflectively.
2. Compared to Figure 1, only significant paths are displayed along with the magnitude of the path coefficients. B2 values are displayed below construct labels.

3. ** p<0.05

thereby providing partial support for Hypothesis 3. Fi-
nally, Hypothesis 4 is strongly supported for both
packages: After controlling for general CSE beliefs,
specific SSE for each software package had a highly
significant effect on the perceived ease of use of that
software package.

5. Discussion and Conclusions

The goal of this research was to empirically extend our
insights into the unfclding effects of self-efficacy in a
training process where individuals sequentially learn
how to use two different software packages. In partic-
ular, we provided an empirical test of the differential
effects of two alternate forms of self-efficacy: computer
self-efficacy, which is a generalized individual belief
about the ability to use information technology; and
software self-efficacy, which is a particularized indi-
vidual belief about the ability to use a specific infor-
mation technology.

Prior to discussing the implications of the results,
limitations that circumscribe their interpretation must
be acknowledged. With regard to the external validity
of this study, although the subjects did not constitute
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a random sampie, there is no reason to believe that the
sample was biased in any particular direction regard-
ing their prior background and predilections. Further,
the use of student subjects limits the generalizability
of the results to similar populations. Finally, we pos-
tulated that specific self-efficacy was a predictor of per-
ceived ease of use; however, the data for both these
constructs were gathered at the same peint in time.
Thus, there might be a potential for common method
variance, although such a concurrent measurement
strategy is consistent with several other studies that
have examined identical construcis {e.g., Venkatesh
and Davis 1996, Compeau and Higgins 1995a).

Our study demonstrates that while CSE beliefs have
a significant influence on SSE beliefs about software
applications introduced earlier in the training se-
quence, the effects of such pre-training CSE diminish
on S5SE assessments about other software applications
subsequent in the training sequence. In fact, the SSE
beliefs developed with the earlier software package
tend to significantly influence SSE beliefs with subse-
quent software packages, a phencmenon we term
“carrycver” effects. Not only do SSE beliefs developed
with earlier software influence SSE beliefs about the
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subsequent software, but also the emerging SSE beliefs
become the most significant predictors of beliefs about
ease of use of the subsequent software. That is, with
the passage of time, the effects on ease of use of a more
focused confidence in abilities dominate generalized
perceptions of abilities. Therefore, the accumulated
SSE beliefs with different software packages begin to
displace the effects of CSE beliefs that the individuals
possess at the beginning cf the training sequence.

Our study alsc examined the influence of prior ex-
perience and personal innovativeness with informa-
tion technologies on beliefs about CSE and SSE with
the two software packages. Although we used prior
experience as a control, the findings are consistent with
a majority of prior research that has empirically dem-
enstrated that an individual's past interactions with
the target performance behavior help shape seif-
efficacy beliefs. Interestingly, prior experience had a
significant effect only on CSE, and not on SSE, for ei-
ther software package. Intuitively, one would expect
to observe such a result only when all the aspects of
experience examined referred to broad-based, as op-
posed to specific, computing tasks. However, we also
included experience with one of the to-be-learned sys-
tems, i.e.,, Windows 95 in the measurement of prior
experience. One plausible explanation for these find-
ings might be that compared with the magnitude of
other experiences (PC, DOS, and Windows 3.1}, the
samiple’s experience with Windows 95 was relatively
iow. Therefore, such experience only contributed to
amplifying a global as opposed to a particularized,
specific confidence in abilities.

An individual's propensity to try out a new infor-
mation technology, PIIT, was significantly related to
(CSE beliefs and SSE beliefs for Windows 95, but not to
SSE beliefs about Lotus 1-2-3. A possible interpretation
of these results is that they might be idiosyncratic to
the specific software examined in this study: Windows
95 and Lotus 1-2-3. While the former represents a com-
puting environment, the latter is application software.
Note, however, that Agarwal and Prasad (1998) theo-
rized that PIT is refiective of innovativeness with any
new type of infermation technology. The nensignifi-
cant association between PIT and SSE for Lotus 1-2-3
observed here is suggestive of either a need to further
refine the conceptualization of PIIT, or of replication
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with additional studies to ascertain if a similar pattern
of effects is observed.

Several important implications for research and
practice follow. From the perspective of theory devel-
opment, aithough we found evidence for personal in-
novativeness and general computer self-efficacy as two
individual traits that significantly influence subse-
guent judgments of specific software self-efficacy,
these two predictors explain just over one quarter of
the variance in SSE. Therefore, there is a need for fur-
ther investigation of other determinants. Moreover, the
effects of these two traits dissipate over time because
neither was a significant direct influence on S5E de-
veloped with the second software package in the train-
ing sequence. Given that our study assessed individual
traits at the advent of training, these findings allow us
ic offer some practical recommendations. in essence,
we have characterized individuals who, a priori, are
likely to feel more confident about their ability to use
new software after being trained in using it. Managers
desirous of implementing new IT may wish to target
individuals who exhibit greater personal innovative-
ness and general computer self-efficacy because these
individual traits will increase the likelihcod of their
technology acceptance.

A second interesting implicatior of cur study, re-
vealed apain by its longitudinal design, is related fo
the design of training programs. Carry-over effects un-
derscore the need for designing training programs
where successive reinforcing opportunities are pro-
vided for building skills. Indeed, the training literature
points out that a key cbjective of training programs is
to assist trainees in developing a mental model into
which learned concepts can be situated (Davis and
Bostrom 1993). The sequence of training provided—
with the plaifform (Windows 95) taught first—may
have helped to ensure that trainees were able o con-
struct such a mental model. As noted by Gist (1987},
mastery is facilitated when gradual accomplishments
help build skills. Research examining the development
and transfer of skills in several other domains such as
user interfaces {Whiteside et al. 1985), text editors
(Singley and Anderson 1985, 1988), and programming
languages (Scholtz and Weidenbeck 1990) has shown
that positive transfer cffects will be obtfained only
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when successive to-be-learned technologies share com-
mon elements. In this case, the common elements in-
clude a similar look and feel acress the two pieces of
software. Although we did not manipulate training se-
quence in our study, these prior findings when juxta-
posed with our results aliow us to offer the following
recommendation. In organizational environments
where it is necessary to train potential users on a va-
riety of different software packages, training plans
may need to account for not only the specific content
of the training delivered, but also the sequence in
which such packages are introduced.

Several avenues for future work remain. To further
extend the external validity of our findings, the model
proposed here needs to be tested in a variety of con-
texts with a range of technologies. It would also be
interesting to study the relative effects of general ver-
sus specific software efficacy when users are succes-
sively trained to use packages that are dissimilar in
their functionalities and appearance, such as a GUI-
based system foliowed by a comumand-iine interface.
Finally, in our study we did not specifically assess
what source of self-efficacy information was more sa-
lient in the construction of self-efficacy estimates. Oth-
ers might wish o examine, in the spirit of the study
reported by Compeau and Higgins (1995b}, how alter-
nate sources of efficacy information crystallize into
self-efficacy beliefs over time.
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