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Abstract

Although the realization that information‘technology:is akey to'the success
and survival of companies-in-a highly-competitive: envirofntnent;’ the: potential
benefits of computers ‘as aids:to:end-user computing may not-be fully realized due
to poor acceptance by:end users: In general; no matter how:sophisticated and ‘how
capable the technology, its-effective implementation depends upon users having a
positive -attitude towards it: The present study ‘undertakes:a:thorough ‘exploration
of -the relationships “between -three:cluster variables:” computer - experience;
computer self-efficacy, and. intention:to use:computers::The'results presented:that
users' computer: experience -was ‘@ vmajor: factorto “affect:user's’ computer
self-efficacy.- In -addition, -users' computer self-efficacy:could be divided toritwo
levels, basic -and: advanced: computer: self-éfficacy by computer: experiences.
Moreover, - users' -computer- self-efficacy rcould - affect -users' “ intention "t6 " use

computers.
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A Conceptual model of computer: self-efficacy and ‘intention to use

computers

1. Introduction
Since microcomputers: became readily available from the early 1980's, more

and more computing environments have equipped:end-users:with computer tools
that allow them to become:more: self-sufficient. Therefore, information system
managers identified end-useér computing (EUC)as one of their critical issues [18].
Essentially, EUC can be broadly defined:as the direct use of computing resources
by non-computer professionalsi.to:support:their own-personal business or job
needs [22];at the!same:time, EUC-also can: be narrowly. defined ‘as ‘systems
developed by end users:to. support:their-decision:making [1]. Although the
primary goal of EUC is to make the user more productive, most non-programming
users only can use menu-based application packages [6]. In other words, end users
cannot: extract;ithe.maximum -benefit--from ‘technology.- Therefore, effective
utilization-of computers is- the ultimate goal of implementation for EUC [26].

Indeed; information-technology:with-its. capacityito process, store, transmit,
and communicate information has asignificant potential impact on organizational
effectiveness:and productivity. Despite the realization that information technology
isra-keyto-the success: and:- survival.of companies in a highly competitive
environment, the potential benefits of computers as-aids to EUC may not be fully
realized-due-to:poor-acceptance by end-users-[12; 24]: End users are sometimes
unwilling to-accept-and :use:available: systems:.and: express less enthusiastic
response to.new: technology;.even the system may increase their productivity [28].
The acceptance-and use of.computers by .end users appear to be limited due to fear
of computers, lack of confidence; and-even resist accepting new technology [25].
Thus, greater attention needs to be paid to the factors that cause end users
resistance to computer usage.

In recent:years;:information-systems. researchers have realized that there is a
need to build a multidisciplinary approach to research of individuals' perceptions
regarding computers. In general, no matter how sophisticated and how capable the
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technology, its effective implementation-depends:upon:users-having-a positive
attitude towards it [4]. Heilman and Hornstein [10] stated that the performances of
organization -were - affected:by human forces: rather:than' technical .capabilities.
Historically, -.self-efficacy . in  performance #is’ a “component: in: achieving
organizational - success: Employee’ self-efficacy!perceptions vof: technological
advancements are reflected in the:performance:and: proficiency realized: by the
organization {7]. A large body.of study-indicated that compuiter self-efficacy. had
been shown.to be associated -with: anwindividual's- performance «in' computer
training and technology acceptance {7;:12,5,:23%

The ‘purpose  of: this: exploratory.:study:is ‘to'understand: the relationship
between end-users' self-efficacy:and: their ‘acceptanice of advanced computer
technology and-training. “The:present:study:undertakes: a through explorationiof
the relationships between:three:cluster variables: computer experience; computer
self-efficacy, and intention o usercomputers: ‘In=this study;: the imeaning - of
intention . to - use computers.~is:-usets'expectation: for: using’ more: powerful
computers and learning more:advanced computer knowledge foriassisting their

job performance.

2. Literature review
2.1..Computer experience

There are several ways:in which'computer experience; or.computer use, can
be defined and conceptualized:In-general; computer experience can be considered
to. be -an -act.-where: users:engage: in: applications that:are: often: centered on
computers, : which -become the end:rather:than:the means to an end [17]:; In
addition, - Computer -experience ‘also can:be’defined in-two different: ways as
perceived use.and variety.use::"While perceived usage refers:to: the amount: of
time spent.interacting :with-a:microcomputer ‘and:frequency the use, variety of
uses refers to-the importance of use and:the collection:of software package use.”
[i1, p.109]. Essentially, the .computer-wouldoften be:a tool for wider and more
diverse use. Users are increasing using computers for information retrieval, data
analysis, programming, word processing; creating graphics; and communication
using: electronic’ mail’ or onlifie conferencing [27]::In:this study, the computer
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experience refers to the experience of software packages.
2:2:computer self-efficacy
/"Bandura [3; p::391] defined self-efficacy:as "generative capability in which

cognitive; social;:and behavioral subskills: must organized- into integrated courses
of: action 'to' serve:innumerable: purpose":: Essentially, if:serious' uncertainties
regarding performance of necessary-activities: existed in efficacy expectations; the
efficacy expectations:would no-longer: impact:behavior. Thus, the greater people
perceive:their self-efficacy to be; the:more active and:longer they persist in their
efforts. Kinzie, Delcourt, and Powers [14] defined:self-efficacy as an individual's
confidence:in her/hisability that may impact: the performance of tasks. They noted
that self-efficacy reflected-an-individual's confidence in her/his ability to perform
the behavior:required: to: produce:specific:outcomes:and was-thought to directly
impact:the choice to-engage:in-a task;'and the effort- that-would be expended and
the persistence that would be -exhibited:-Murphy, Coover,-and Owen [19] stated
computer: self-efficacy -asiindividual's: perception oftheir- capabilities regarding
specific: computer knowledge and:skills. ‘Several:studies found [14, 15, 29] that
computer self-efficacy positively related to computer experience, intention to use
computers.
2.3. Intention to use computers

Advanced computer technology, including hardware and software, was
developed rapidly in recent years. Thus; end-users may need to learn and use more
advanced computer:skills:and technology for promoting their jobs' performance in
time:: Zhang and Espinoza [29] indicated that individuals' expectation for learning
and using computers was: a crucial factor to affect individuals' perceptions toward
computers;In'addition; : Donitsa-Schmidt [15] ~also’ ‘noted that individuals'
advanced:: computer--knowledge - could -affect 'positively - individuals' computer
attitudes: . Therefore, -end: users'-intention: to- use-computers should include end
users' -expectationfor using: moreadvanced computers and. for learning more
relative computer-knowledge to:assist their job performance.
2.4 Hypotheses

A large body of study has:investigated: the  effects: of computer use or
experience -with- computer:self-efficacy-[17,°15, 29; 14; 2, 21]. Indeed, those
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studies presented that computer. experiénce: was: a:positive factor for computer
self-efficacy. . For: example, :Levine: and :Donitsa-Schmidt . {15] indicated  that
computer experience had.a.positive effect: .on computer. self-confidence; or
self-efficacy.: Moreover,-Igbaria:and livari [12] showed that computer. experience
was a predictor on computer self-efficacy. This leads to the following hypotheses::
Hypothesis.1..There exists:a predictive relationship:of .computer experience on
computer self-efficacy. :

Zhang and : Espinoza: [29} noted: that compiter: self-efficacy was a crucial
factor in desirability of learning and using computers. In ‘other words,  when
individuals. have.more.computer self-éfficacy, they have more expectation for
using powerful computers-and:learning advanced computer skills: Based on these
evidences, : this - study.‘assumes: that; computer. self-efficacy is a predictor: of
intention to use computers. Thus; the following hypotheses are postulated:
Hypothesis 2. There exists a predictive relationship of computer self-efficacy on
intention to use-computers:

In- summary;- thisstudy predicts: that:comphiter ‘experience: would lead to
compuiter self-efficacy. In:addition; this study assumes that computer self-efficacy
could predict intention to:use computers. Figure:}:presents the theoretical model
summarizing the hypothiesized relationships between the research variables.

Computer Hi Computer Hy. | Intention to use.

experience self-efficacy > computers

Figure 1. A Conceptual:Model between Computer. Experience; Computer
Self-Efficacy, and Intention to Use Computers

3. Methodology
3.1. Subjects ;

The study:was conducted in'a medical college in-central Taiwan with'a
sample of 402 faculty-and staff: Allsubjects needed to answer a questionnaire
survey that included demographic “information and three different components
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(computer ‘experience;’ computer: self-efficacy;: intention' to use ‘computers). The
questionnaire: with a covering letter was ‘distributed .to-subjects during’ working
time:from the researchers."All respondents were ‘asked-to respond’in one week
after received the survey andtheir responses were guaranteed confidentially. A
total of 164 responses were returned; a response rate of 40.8%: Questionnaire with
_any:missing’ responses - were - eliminated - for statistical ~analyses” to  avoid
confounding variables. A total of 164 responses, 62 were male ‘and 102 were
female employees: Concerning jobstatus, 72 were staff and 92 were faculty.
3:2. Instruments: ‘

Thedata for:this''study was: gathered: by a’questionnaire*survey. The
questionnaire - survey “included =four ~major components: (a) * demographic
information;(b) computer experience;:(c) computer self-efficacy, and (d) intention
to use computers::The: questionnaire was described as follow sand was presented
in:Appendix A:

Demographic. information: The demographic component of the questionnaire
covered gender and job status: The:job status has:two statuses (staff and faculty).
Computer experience: In this'‘component; subjects were asked to indicate whether
they:i-had ~experiences.:-of - operating .-systems,” word-processing packages,
spreadsheet ' packages;  -database - packages;and - WWW ' (World Wide Web)
programming languages. These questionnaires are all 7-point likert scales (from
"no-experience”-to"highly experience").

Computer ‘self-efficacy, and intention to use computers: Subjects were asked to
indicate - their * perceptions about' their confidence toward computers and
expeétation of using and learning advanced computers to assist their jobs. These
questionnaires: are all: 7-point:dikert scales: (fromi-"strongly disagree" to "strongly
agree").

4. Results

Descriptive statistics (means (M) and standard deviations (SD)) of
computer:use: was:reported:inTable~1: ‘The 'alpha - reliability: of computer
self-efficacy and intention:to use computers-was to be highly accepted (¢=0.89):
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Table 1: Descriptive statistics of Computer Experience

Variables - : i : e M 8Dy
Experience using operatmg systems. 5.121.55
Experience with-word processing packages. -~ -5.30°1.54
Experience with spreadsheet packages - 4:14 1.87
Experience with database packages. . 2.561.69

Experience with WWW programming languages. 2.051.59 /

4.1. Factor analysis :

A principal component analys1s (PCA) was conducted for factorlal structure.
Generally, factor analysis requires two stages factor extraction and factor rotatlon
[13]. The primary purpose of the first stage is to make an initial decision about the
number of factors underlying a set of measured varlables or items. The goal of the
second stage is to statistically mampulate the results to make the factors more
interpretable and to make final decisions about the mimber of underlymg factors. .

Regarding - factor - extraction;the~ PCA ylelded three components thhw
eigenvalues greater than 1. In general, eigenvalue is the total amount of variance

explained by a factor. In other words, eigenvalue is equal to. the sum of the
squares of each factor in"a column [13]. Essentially, deciding how many fgctofs':
should be retained for more detailed analysis.is a émciai evcnt' for faqtor analysis
and Eigenvalues, percentage-of variance ‘explained; and: scree plots are useful
assistant tools for this purpose [13]. When a component's eigenvalue was gfeatér:
than 1 and the percentage of variance was greater than 9.]%, this com‘p‘onen’c":
could be retained for factor extraction: Three eigenvalues:were greater than 1 and |
three percentages of variance’were larger than 9:1%: So'the factor stxii¢uire was
three factors. - ‘ -
Varimax and Oblimin rotations. were conducted to éorrect the értifaét; After
rotation analyses, the Varimax'rotatior was'easier to interpret factor structure than
Oblimin rotation did. Varimax (orthogonal) rotations were used for three- ‘fééyt‘c')r
extraction. In general, varimax aims to maximize the sum of vanances of squared :

loadings in the columns of the factor matrix [9]. The rotation converged in five
iterations for varimax rotation. After varimax rotation, the rotated eigenvalues and
percentages of variance was presented in Table 2.
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Table 2::Total Variance Explained and Percentage of Variance by Varimax
Rotation -
Component Eigenvalue Percentage of Variance . .Cumulative Percentage

1 438 -:39.78 39.78
2 2.88 26.21 65.99
3 1.96 17.81 83:80

Using a minimum factor structure: coefficient criterion of .75, 6 items had
unic{de high saliency with component one; 3 items with component two, and 2
iterns with\component three. The three factors (as shown in Table 3) were titled:
intention to use computers, self—eﬁ’xcacy for computer basic application, and
self- efﬁcacy for computer advanced apphcatlon

Table 3: Wactor Structure

Ttems - M S.D. Item-total Factor
‘ : correlation Coefficient

Factor: Intention to use computers .
It is necessary for me to promote the Internet speed. . 6.39 1.10.0,80 0.76

It is necessary for me to upgrade my hardware. 6.27 1.09 0.81 0.84
It is necessary for me to upgrade my operating system.” 6.09 1.16 0.77 0.91
It is: necessary for ‘meto upgrade: my:application 6.14. 1.09 0.80 0.89
software:

It is necessary for me' to Icam more computer 6.03 1.29 0.36 0.75
knowledge.

I believe computers can enhance my job'performance.” 6.20-1.16 0.71 0.84
Factor: Self-efficacy for computer basic.application

I feel confident using a personal computer. 571 1.40 0.72 0.90
I'feel confident using e-mail. 5.69 1.39 0.69 0.92
I feel confident using the Internet to find information: 5.67'1.44°0.78 0.88
Factor: Self-efficacy. . for .computer . advanced

application - :

1 feel confident to solve hardware problems. 2.81 1.55 0.42 0.93

I feel confident to solve software problems: 3.02 1.71°043 0.92

4:2. Regression analysis
The Pearson correlation coefficients'among the variables were presented in
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Table 4. .The . bi-variate relationships ‘indicated. that-most ofi-variables: were
significant correlated with each:other-and the correlation were all:less than:0.80;

Table 4: Correlation Analysis

Variables OS* . WD®:SP% .DB* WP' CP* SE®
os* 0.79*

WD*  0.62* 0.69*

Sp? 0.41* 0.45* 0.48*

DB* 0.35%0.32*0.44% 0.42%

WP* 0.37*0.42* 0.25*.0.25%.0.07

Ccp* 0.74* 0.79* 0.55* 0.35% 0.24* 0.52*

SE* 0.55%0.53*0.56* 0.46* 0.47* 0.17*0.45*

# "0S" means experience using operating systems, "WD" means experience with

word processing packages, "SP" means experience with “spreadsheet” packages,
"DB" means experience with database packages, "WP" means experience with
WWW programming. languages, -"CP. means . intention.-to:use. computers,. and
"SE" means self-efficacy for computer application.

*,. p<0.01.

Regarding analytic strategy for assessing the predictive model, path analysis
is an appropriate multivariate analytical methodology for empirically examining
sets of relationships in the form of linear causal'models. In general, the value of
the path coefficient associated with”each ‘path represents the strength of each
linear influence. Although the path coefficient.can be estimated in many. ways,
multiple regression analysis has been used by most empirical applicationsiof this
methodology {16].

The stepwise multiple regression results for the path associated with the
variables were presented in Table 5. The. first-regression analysis was performed
to check the effect of predict variables on the intention to use computers. The
predictor variables were self-efficacy for computer basic application and
Self-efficacy for computer advanced application The results’showed the biggest
and only predictor was: self-efficacy’ for computer basic ‘application (F=52.68,;
p=0.000, R%=0.26). The second tégression analysis'was conducted to examiné the
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effect:of computer experience on the self-efficacy for computer basic application.
The predictor:variables were:computer eéxperience that included experience using
operating systems, experience with word processing packages, experience with
spreadsheet packages, experience with database packages, and:experience: ‘with

WWW: programming languages. The result presented-the biggest’ predictor
variable was experience with word processing packages and another predictor was
experience using operating systems (F=109.7, p=0.000, R220.65). The third
regression analysis was performed to examine the effect. of ‘computer experience
on the self-efficacy for computer advanced application. The results indicated the
biggest predictor variable was experience with, spreadsheet packages and other
two - predictors were experience ” with " WWW' programming  languages and
experience with database packages (F=32.08, p=0.000, R*=0.45).

Table 5: Regression Results for Predicteleath Relationships

Dependent variable Independent variables. B 8 R’ P
Change
Intention to use Self-efficacy for 036 0.51 0.26 0.00
computers computer application
Self-efficacy for Experience with word . 0.62  0.65 0.63 0.00
computer basic processing packages
application
/ . Experience using 0.17 +0.20- 0.02 0.02
i . operating systems
Self-efficacy for Experience with 0.30 036 034 0.00
computer advanced spreadsheet packages )
application ‘
Experience with WWW 0.28 0.30 0.09 0.00
programuming
languages
Experience with 0.16 0.18° 0.02 0.03
database packages

.. Figure 2 represented.the final model with-the non-significant paths removed.
Essentially, multicollinearity- can .be- controlled=by: two. ways: (1) correlation
between independent variables.should. all less.than. 0.8 [8];(2) variance inflation
factors (VIF) should less than 10 [20]. In this study, multicollinearity was ruled
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out because the correlation: between :independent: variables; as: Table 4 :shown,
were all: less .than . .8 .and’the! VIEs: were all less ithan: 3. Based -on: multiple
regression analysis, . the. scatter” - plots: -of 'the " standardized  residuals . by the
standardized predicted. scores: were: alsoiexamined: to’ verify the assumption .of
linearity.

Experience with word

processing packages £=0.65%*
Self—eﬁigacy for

computer basic, [

Experierice using

. applicdtion
operating systems -
(R*=0.65)
Intentions toward
advanced computer;
Experience with o 5
capabilities (R7=0.26)
spreadsheet packages L
Self-efficacy, for
Experience with computer advanced
WWW programming application (R°=0.45)
languages

Experience with

database packages

Figure 2:: A Conceptual:-Model:between Compiiter Experience; Self-Efficacy
for .Computer. Basic Application; ‘Self-Efficacy for ‘Computer:‘Advanced
Application,and Intention to:Use Computers :

*, p<0.05

**, p<0.01

5. Discussion
Table 1 presented that most end users had higher computer skills in word
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processing packages‘and operating systems than their:computer skills in database
packages or. WWW. programming -langnages. This finding supported that most
non-programming users only:can ‘'use menu-based’ packages [6]." From  factor
analysis; computer self-efficacy:could:be- divided to two levels: self-efficacy for
computer basic application (basic computer self-efficacy) and self-efficacy for
computer - advanced application (advanced computer self-efficacy). Table 3
showed. that: most end users did not have confidence to maintain computer
hardware and software due to their computer experiences limited in basic
computer software skills, such-as experience with word processing packages and
experience using operating: systems. Therefore, the acceptances and use of
computers by end users appear to be limited due to fear of computers, confidence
and ability, and resistance to new technology [25].

From regression-analysis, this study showed that when end users had higher
self-efficacy toward computers, they had more intention to use computers. In
other ‘words, ‘end users had more possibility to get more benefits by using
advanced technology when they had higher computer self-efficacy; especially
they had self-efficacy -for-using~basic- computer application such as word
processing, e-mail, and the Internet. In other words, end users' computer
self-efficacy is. a major factor to affect their willingness to accept and use
computer technology [12]. Indeed, self-efficacy. plays an important role in shaping
end users' beliefs and behaviors. The finding supported that computer self-efficacy
was associated with end users' performances in computer training and technology
acceptance [7, 12, 25]. Therefore, better understanding end users' computer
self-efficacy may enable to improve the quality of EUC.

In terms of goodness-of-fit:indicators; the models accounted for 26% of the
variance :in’«intentions - toward:/‘computer - capabilities - by ~basic - computer
self-efficacy. In addition, experience: with word processing: packages - and
operating systems accounted for 65% of the variance in basic computer
self-efficacy. - Moreover, experience with spreadsheet packages,” WWW
programming languages, and database packages accounted for 45% of the
variance in advanced computer self-efficacy.
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6. Conclusions

There were three ssignificant.implications in this: study. First; this study
revealed that end users' computer experience ‘was a major factor to affect end
user's computer self-efficacy. In other.words; when end users have.more conmpuiter
experience, - then they-have ‘higher: confidencé o ‘use: and':operate: computers.
Second, end users' computer self-efficacy could be divided to two' levels (basic
and advanced . computer..self-eéfficacy) - by" computet. expetiences.: Although
self-efficacy” reflected 'end users' confidence :in: their. ability ‘to perform the
behavior required:to:produce specific outcomes,: computer self-efficacy can be
divided to different levels by various computer:experiences: This new finding is
quite different to.previous studies:[14;:15;:29}. And third, end users’ computer
self-efficacy could:influence end users'intention to use computers: Based on these
evidences, end users' computer experience may change - their’ computer
self-efficacy and subsequently. affect-their. intentions fo.userand learn advanced
computer skills for improving their job performance. Therefore, the potential
benefits of computers as aids to EUC might-be realized when end users had more
computer experience and self-efficacy. s
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Appendix A The:Survey: Questionnaire:

General and Demographic Information

Gender! Female: Male

Job status:Staff . Faculty

Computer Experience: (1=no experience 7= highly experienced)

1+ Experience using operating systems:

2. Experience with any word processing packages (e.g. Microsoft-Word,
WordPad).

3. Experience with-any spreadsheet packages (e.g. Microsoft-Excel).

4, Experience with any database packages (e.g. Oracle, Microsoft-Access).

5. Experience with any World Wide-Web pi‘ogramming langunages (e:g. HTML).
Computer Self-Efficacy and intention to: use computers: (1=strongly disagree,
7=strongly.agree)

1:Ifeel confident using a-personal computer.

2. I feel confident using e-mail.

3.1 feel:confident using the Internet to-find: information.

4.1 feel confident to solve hardware problems.

S:.Ifeel confident to:solve software problems:.

6::It is necessary forme to'promote the Internet speed.

7. 1t is necessary for me to upgrade my hardware.

8. It:is necessary for me to.upgrade my operating system.

9:It is necessary for.me to-upgrade my-application software.

10. It is necessary for me to learn more computer knowledge.

11: I bélieve.computers can enhance my job:performance.
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