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INTRODUCTION

Gender differences in computer use has been al-
waysatopic of researchinterest. The understanding
of the patterns among gender, including beliefs,
intention and use behavior of I T/ Swould provideus
a better picture to the process of design and imple-
mentation, which gives support to IT/IS success.
However, published works explai ning why and how
beliefs and attitudes varied between different gen-
dersarestill scarce, yet the topic was of widespread
relevance.

We direct our empirical work on user’s beliefs,
intention and usage behavior. Gender differencesin
beliefswouldlikely makeacorrespondingimpact on
the intention to use or not to use computer in the
future, and hence, the actual usage pattern. As-
sumed to be behavioral manifestations of users
gender differences, we infer these gender differ-
encesin the beliefs of computer use from their self-
reported intention and usage behavior. Therefore,
we aim to explorethe factors affecting the intention
and usage behavior; andtheir corresponding strengths
in affecting the intention and usage behavior; in
order to suggest effectiveimplementation strategies
accordingly.

The research questions of this empirical study
are:

1. What are the emergent constructs that drive
the intention and usage behavior of computer
use?

2. Dousers beliefsregarding I T/IS usage differ
among genders?

3. To what extent do these effects differ?

To address these research questions, we applied
technology acceptance model (TAM) to agroup of

pre-service teachers, and measured their beliefsin
using computer to explain the gender differencesin
their beliefs, intention, and usage of computer. The
rest of the article proceeds as follows. The next
section starts with areview on gender and technol-
ogy. Thethird section explainsthe model framework
TAM. The fourth section describes the instrument
construction and validation. Thefifth sectionreports
themodel testing results. Thefinal section discusses
the thrusts of the study and future trends.

BACKGROUND

There have been findings showing that gender dif-
ferences in computer acceptance are prevailing.
Y oung (2000) found significant gender differences
in computer attitudes of 462 middle and high school
students. The male domain scal e showed that boys
were more likely to have claimed computers as a
malearea. Thus, higher level sof confidenceand, for
males, the absence of negative teacher attitudes
were associated with greater computer skills. Using
TAM as the theoretical framework, Venkatesh &
Morris(2000) found that, compared to women, men
placed a greater emphasis on perceived usefulness
in determining behavioral intention. On the other
hand, women weighted perceived ease of use more
strongly in determining behavioral intention than
men did at earlier timeframe. A few moreempirical
studies showed that gender differencesin informa-
tiontechnology do exist: Y uen and Ma(2002) found
significant gender differencesin beliefswhileapply-
ing the technology acceptance model to a group of
pre-serviceteachers; Houtz and Gupta (2001) found
that malesgenerally are moreinterested ininforma-
tion technology; Gattiker and Nelligan (1988) sug-
gested that there is an association between gender
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and attitudes of information technology. On the
other hand, interestingly, intheir study of Australian
Womenin I T, Hellens and Nielsen (2001) indicated
gender and IT were socially constructed as they
suggested that cultural differences might be more
important than gender alone, “Women of Asian
background significantly outhumber all other ethnic
female studentsin Australian I T degree studies” (p.
48). However, whether this applied to teachers is
still indoubt and further empirical investigation was
in need. Thus, the aim of thisarticle wasto explore
gender differencesin teacher computer acceptance
in contrast to the studies in other workplaces. To
preparethisarticlefor the“Encyclopediaof Gender
and Information Technology”, part of the findings
wereextracted from apreviousarticle of theauthors
(Yuen & Ma, 2002).

METHOD
Subjects

The study targeted pre-service teachers who were
mostly fresh degree holders, joining the one-year
full-time teacher education program (Postgraduate
Certificate in Education) at a local university in
Hong Kong. According to past experience, majority
of these graduates would become teachers and

Table 1. A summary of respondents details

Particulars Composition
Gender Male (24.9%)
Female (75.1%)
Age Lessthan 22 (9.8%)
22-24 (68.5%)
25-27 (12.5%)
28-30 (2.7%)
Over 30 (6.5%)

Full-time teaching
experience

No teaching experience (87.5%)
Lessthan 1 year (7.6%)

1-2 year (3.8%)

3-5 year (1.1%)

Art subjects (42.4%)

Science subjects (35.5%)

Major teaching areas

Socia science subjects (22.1%)
Access to computers at Y es (98.4%)
home No (1.6%)
Formal computer training  Not at all (46.3%)

1-8 hours (17.9%)

9-16 hours (13.6%)

17-24 hours (6.0%)

25-32 hours (6.5%)

33 or above (21.7%)

work locally. It was believed that a study to these
subjectswould provide agood understanding of the
pre-service teachers, but also shed light to under-
stand the future computer use of in-service teach-
ers. A summary of the 186 respondents who had
successfully completed the survey instrument was
listed as seenin Table 1.

Technology Acceptance Model (TAM)
and Its Measurement Items

Inprior studies, therehave been extensiveinvestiga-
tionson devel oping computer attitude scale. Attitude
was viewed in a hierarchical manner, including
firstly the affective responses to attitude, then the
cognitive responses to attitude, and the highest
level of conative responses to attitude (Ajzen,
1988). Applyingthisattitudinal processto computer
use, itmight explainas: (1) firstly an user heard about
computers and tried to evaluate them; (2) then, the
user got chance to have hands-on experience with
computers and formed perceptions about comput-
ers; and (3) finally, the user reflected his or her
attitude on computers through behavioral intention
and actual usage behavior. How to measure percep-
tionswould become an important processto predict
and explain computer use.

TAM was one of thewidely validated and appli-
cable model frameworksto measure perceptionson
technology use. It was firstly suggested by Davis,
Bagozzi, and Warshaw (1989). TAM suggested that
perceived usefulness and perceived ease of use as
two fundamental determinantstointention and tech-
nology usage. Other empirical tests of the TAM
(e.g., Adams, Nelson, and Todd, 1992; Hu, Chau, Liu
Sheng, & Tam, 1999) had for the most part, been
supportive of themodel for thelast 20 years. Legris,
Ingham, & Collerette (2003) conducted a critical
review of the technology acceptance model and
confirmed the wide applicability of the model to-
wards awide range of technologies, organizational
contexts, and subject domains.

Theuse of TAM toinvestigate student-teachers’
computer acceptance was advantageous because of
its well-researched and validated measurement in-
strument. Specifically, the questionnaire was de-
signed toincludefiveitemsof perceived usefulness
(PU1 to PU5), five items of perceived ease of use
(PEOUL to PEOUS), two items of intention to use
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(ITULto1TU2). All items are measured in a 7-point
Likert scale, with 1 indicating strongly disagree and
7 indicating strongly agree. The major measurement
itemswerelisted inthe appendix. Subjectswere al so
asked to report their self-reported usage. Duration of
usage was measured in hours per week and was
coded into seven categories, hamely, “Less than or
equal to 4 hours”; “4 to 6 hours”; “ morethan 6to 9
hours”; “morethan 9to 12.5 hours’; “morethan 12.5
to 16 hours’; “more than 16 to 20 hours”; and “over
20 hours’. The degree of current usage of computer
was measured in a 7-point Likert scale. At the same
time, subjects were asked to state demographic data
inthefirst part of thequestionnaire, including gender,
age range, major teaching areas, access to computer
at home and if there was any previous formal com-

puter training experience.
Procedure

Data were collected using a user-reported self-
assessment approach. It deemed to be appropriate
because of considerable literature support for its use
in intention-based studies and being the common
method used in TAM research (e.g., Collopy, 1996;
Davis, 1989). At the beginning of the semester in
October, atotal of 282 questionnaires were distrib-
uted through the various group representatives. Sub-
jects were asked to return the completed question-
nairesto their group representativeswithin aweek’s
time, just beforethey left for their school experience.
Group representatives collected the questionnaires
and sealed in an envelope and returned to the re-
searcher for collection. 186 questionnaires were
collected with return rate 66 percent.

FINDINGS

Summary of the Observed Variables
and Scale Validation

The descriptive statistics of the measurement items
were shown in Table 2. It showed that all the items
showed generally positive perceptionstowardscom-
puter use, all mean scores over four. The mean
scores ranged from 4.60 to 5.79 while the standard
deviations ranged from 1.15 to 1.51. All constructs
satisfied the criteria of reliability (alpha> 0.80).

Table 2. Summary of descriptive analysis

Factor

Mean StdDev  Alpha Loadings
Perceived Usefulness (PU)
PU1 5.19 123 0.88 0.81
PU2 492 133 0.73
PU3 521 125 0.89
PU4 5.19 1.30 0.83
PUS 5.37 125 0.66
Perceived Ease of Use (PEOU)
PEOU1 4.72 133 0.86 0.88
PEOU2  4.60 129 0.85
PEOU3  4.99 115 0.83
PEOU4 475 122 0.78
PEOU5  5.04 151 0.57
Intention of Use (ITU)
ITU1 5.79 117 0.85 0.87
1TU2 5.68 119 0.88

Discriminant validity was demonstrated if an
item correlated more highly with items within the
same factor than with items in a different factor
(Campbell & Fiske, 1959). Theinter-item Pearson
correlation coefficients showed the discriminant
validity where the coefficients of inter-item within
each measurement construct were much higher
than correlations across constructs. The factor
components were then analyzed by a principal
component factor analysis with varimax rotation
method. The components generated confirmed the
corresponding constructs as predicted by the TAM
model. The EigenValues of the three components
extracted were 5.436, 1.879, and 1.349 respec-
tively. The percentages of variance explained by
thecomponentsranged from 11.245t045.302, with
atotal variance explained of 72.21%.

One-way ANOVA was employed to determine
the mean differences between the different gender
groupsonthemajor variables (teaching experience,
computer training, PU, PEOU, ITU, and Usage).
No significant differences were found between
gender groups for each variable.

LISREL Models

LISREL was a software product designed to esti-
mate and test statistical models of linear relation-
ships among latent and manifest variables. It was
anextremely powerful structural equation modeling
technique that had been used extensively in re-
search (e.g., Hu et al., 1999). LISREL was then
used to analyze the survey data and to perform the

3
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Table 3. Summary of causal path analysis

Path coefficients
Construct Causal Path  Overall Male

Female

PEOU ElEJOU > **x() 58 ***x() 85 ***(0 47

PEOU > *
ITU 015 007 02

PU PU > *% *x

P 043 0.33 ***0.43

PlJ 9 * %k * TEE
USAGE 038 "03L 704
ITU USUAZE **¥*(033 ***06l  *0.23
= PU PU PU
(033); (072; (0.22);
ITU ITU ITU
(029); (0.15); (0.33);

USAGE USAGE USAGE
(033  (061)  (0.36)

Note: * p<0.05; ** p<0.01; *** p<0.001

analysistowards model testing. Table 3 showed the
resulting model testing findings.

For theoverall model, the data supported most of
the individual causal paths postulated by TAM.
Perceived usefulness had a significant direct posi-
tive effect on pre-service teacher’'s intention to
computer use, with standard path coefficient 0.43
(p<0.001). Literally, this coefficient suggested that
every unit increment in perceived usefulnesswould
strengthenanindividual’ s(positive) intentionto com-
puter use by 0.43 units. Perceived usefulness also
had a direct and significant effect on usage, with
standard path coefficient 0.38 (p<0.001). Effect of
intention to computer use towards self-reported
usage was significant and shown a 0.33 path coef-
ficient. Thus, perceived usefulness had a direct
effect, as well as an indirect effect, through the
mediating intention to computer use, on usage. Per-
ceived ease of use had positive effects on both
perceived usefulness (path coefficient = 0.58) and
intention to computer use (path coefficient = 0.15).
Although it was a significant direct effect on per-
ceived usefulness (t = 7.41, p<0.000), its effect on
intention to computer use was statistically non-
significant.

From the R square values, it showed that per-
ceived ease of use explain 33% of the variance in
perceived usefulness, while perceived ease of use
and perceived useful nesstogether explained 29% of
the variance in intention to computer use. Intention

to computer useand perceived usefulnessaccounted
for 38% of the variance in usage.

This finding was consistent with prior research
(e.g., Venkatesh & Davis, 2000) that while “the
effect of usefulness on usage was significant,” “the
effect of ease of use on usage, controlling for
usefulness, was non-significant” with the reason
that “ease of use operates through usefulness’
(Davis, 1989, pp. 331-332).

The LISREL model was then analyzed on male
aswell asfemaledatain order to examinethegender
differences of the effect of each construct to the
model. All data segments provided an overall fit of
the model postulated by TAM. However, compared
to women, men placed a greater emphasis on per-
ceived ease of usein determining perceived useful -
ness (0.85 for male; 0.47 for female). On the other
hand, women weighted perceived ease of use more
strongly in determining intention to computer use
than men did (0.07 for male; 0.23 for female). The
causal pathfrom perceived usefulnesstointentionto
computer use was non-significant for men. For the
case of women, the strong direct significant effect of
perceived usefulness in determining intention to
computer use showed that was hindered by the
overall model, which was not consistent to prior
research findings of Venkatesh and Morris (2000).

In agreement with what most literature postu-
lates, the two independent variables, perceived use-
fulness and perceived ease of use, contributed sig-
nificantly to the behavioral intention to computer
acceptance and actual self-reported usage, ac-
counted for 38%, 61% and 36% of the overall, male
and female model respectively.

MAIN THRUST AND FUTURE
TRENDS

Key Findings
Theresearch questionsof thisempirical study were:

1.  What were the emergent constructs that drive
the intention and usage behavior of computer
use?

2. Didusers beliefsregarding I T/I Susage differ
among genders?
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3. To what extent did these effects differ?

Theempirical findingswerethat femaleand male
users' differ in beliefs, intention, and usage. From
the testing summary of the models, the beliefswere
influenced and differed among different gender.
Female users were influenced by both perceived
usefulness and perceived ease of use to their inten-
tion and usage of computer, in a more balanced
manner. Both factors were significant in predicting
intention and usage, though perceived usefulness
was stronger in effect (3=0.47 at p<0.001 versus
3=0.23 at p<0.05). On the other hand, male users
were nearly totally influenced by perceived useful-
ness to their intention and usage of computer. Per-
ceived usefulnesswassignificant and strong (3=0.85
at p<0.001) while perceived ease of use was non-
significant and had only an indirect effect through
perceived usefulness toward intention and usage of
computer.

Limitations of the Study

It was believed that the study on a longitudinal
perspective would be conducted in order to gain
better understanding about the users' acceptance
behavior. Moreover, thisstudy collected pre-service
teachers’ view on “computer” acceptance in a
general term. Thismight also limit usfrom knowing
the differences among other technologies or soft-
ware applications. Therefore, further studies on the
area of the acceptance towards different technolo-
gies and the acceptance differences on a continuous
basis would also be recommended.

Contributions to Practice

Thisempirical study had uniquecontributionsfor I T/
| S practitioners. Successful system implementation
required users to effectively use the system while
effective management required a better understand-
ing of the beliefsof userstoward I T/I Ssystems. The
findings of gender differences in beliefs and their
corresponding beliefs’ strengths could assist in the
proactive implementation planning of IT/IS (e.g.,
user training, system support, etc.) for minimizing
the impactswhile using I T/IS.

Contributions to Research

This study attempted to explore the teachers' com-
puter acceptance and re-confirmed that perceived
ease of use and perceived usefulness were the two
independent variablestowards computer use. It also
reveal ed the gender differencesin the application of
the TAM. These findings were definitely important
tothedesign of teachers’ professional devel opment.
Viewing teacher training as a kind of remedy for
teachers’ inadequacy, teachers’ computer training
was, still in many cases, unified and one-off. Without
a continuous development plan to teachers (e.g.,
Bradley, 1991), the problem of acceptance would
still be an important barrier to the successful use of
computersin education. The study had collected the
views of pre-service teachers at a given point of
time, however, studiesfound that the factorsto pre-
adoption and post-adoption might bedifferent (e.g.,
Bhattacherjee, 2001; Karahanna, Straub, &
Chervany, 1999), that was, a factor contributes
positively to acceptance might not necessarily con-
tributeto the same extent and degree after adoption.
Sometimes, on the contrary, a factor might hinder
further computer use.

CONCLUSION

Insummary, thisstudy extended the applicability of
the technology acceptance model over teachers
computer use. It validated the instrument and the
model framework using survey datafrom agroup of
pre-service teachers, as well as reflected gender
differencesintechnol ogy acceptance. Wesuggested
that this model could be applied in the teachers
computer use context and used to explain the use
intention and use behavior. We recommended that
thesefindingsto beincludedinfuturegender and I T/
IS research studies.
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KEY TERMS

Affective Responses to Attitude: They are
the responses that reflect evaluations of, and feel-
ings toward the attitude object.

Attitude: An attitudeisadisposition to respond
favorably or unfavorably to an object, person, insti-
tution, or event.

Cognitive Responses to Attitude: They are
the responses that reflect perceptions of, and infor-
mation about, the attitude object.

Computer Attitude Scale: A composite instru-
ment to measure an overall attitude of an user to
respond favorably or unfavorably to computer.

Conative Responses to Attitude: They are
responsesthat reflect behavioral inclinations, inten-
tions, commitments, and actions with respect to the
attitude object.

Perceived Ease of Use: The degree to which
the prospective user expects the target system to be
free of effort.
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Perceived Usefulness: The prospective user's APPENDIX: MEASUREMENT ITEMS

subjective probability that using a specific applica-
tion system will increase hisor her job performance
within an organizational context.

Technology Acceptance Model (TAM): A
model framework whichis composed of two funda-
mental determinants, perceived usefulness and per-
ceived ease of use, to explain computer usage
behavior.

Perceived Usefulness

PU1 Using computer improves my job performance.
PU2 Computer enables me to accomplish tasks more quickly.
PU3 Using computer enhances my effectiveness on the job.

pPU4 Using computer increases my productivity.

PU5 Overdl, | find computer useful in my job.

Perceived Ease of Use

PEOU1 Learning to operate computer is easy for me.

PEOU2 It iseasy for meto become skillful in using computer.

PEOU3 Compuiter isflexible to interact with.

PEOU4 My interaction with computer is clear and
understandable.

PEOU5 Overall, | find computer easy to use.

Intention to Use

ITUL | intend to use computer when it becomes available in my
work place and at home.
1TU2 | intend to use computer in my job as often as possible.

Source: Adopted from Davis, 1989, p. 331



