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Development of a scale for measuring user computer experience

Farideh Yaghmaie and Rohan Jayasuriya
University of Wolfongong

Executive Summary
The proliferation of computer applications at work has resulted in researchers searching for factors

that affect computer performance and usage. One of the factors that has been identified is user
computer experience. However there does not seem to be any consensus on the definition or
construct. Researchers have either used one-item scales of prior experience or measured the years of
experience or number of applications used. Some have recognised the need for multiple measures
(Szajna and Mackay, 1995) as it is a multi-dimensional construct. Weil, Rosen, and Wugalter (1930)
argued that computer experience measured by such objective measures alene would not necessitate
positive attitudes as the subjective nature of experience Is important. There is a need for a valid and
reliable measure of subjective computer experience for future research on information systems.

The purpose of this study was to develop a scale for measuring subjective computer experience and
test its reliability and validity. Item construction was undertaken following a thorough search of the
literature, focus groups, interviews with computer experts and users. The subjective computer
experience scale (SCES) with 38 Likert-type items was tested for content validity by a panel of ten
experts and face validity by fifteen students .

Following these processes the scale was reduced to 25 items. The 25-item SCES was distributed to
202 second and third year, computer science and business students along with Dambrot's Computer
Atfitude Scale (CATT). A test-retest of SCES was given to 162 of the same students. Following
Principal Component Analysis a 12 item scale with two factors was selected. An Internal Consistency
refiability of 0.97 and 0.66 and a test-retest refiability of 0.80 or 0.65 was found for the two factors.
The two factors correlate with the CATT scale of 0.62 and 0.36 respectively .

A useful measure of subjective computer experience has been developed but it needs further
validation in different seftings.

1. Significance of the Study

The proliferation of computer applications at work creaies a particular interest and concern about user
experience. Computer experience prepares users to participate effectively in a computer-dependent
society. Much of the literature shows that computer experience has been used as an independent
variable to predict computing performance (Szajna and Mackay, 1895), computer usage (lgbaria,
1990; Taylor and Todd, 1995) and computer. attitudes/anxiety (Dambrot et al, 1985; Kernan and
Howard, 1990, Heinssen, Glass and Knight, 1987, Leach and Caputi, 1995). Davis (1993) stales that
future research shouid investigate user computer experience as an important variable in information

systems.

Different insiruments and methods have been used to identify computer experience in the literature. At
one extreme a single item scale has been used (Harrington, Elory and Morrow, 1990; Abdul-Gader,
1996) others have used multiple scales have been used (Koslowsky, Hoffman and Lazar, 1990;
Szajna and Mackay, 1995; Leach and Caputi, 1985). Authors of the latter type of measures have
argued that as computer experience is measured in a different manner by researchers multiple scales
are needed to make comparisons (Szajna and Mackay, 1995) and that it is too simplistic to consider
that computer experience is only a measure of years of experience and number of applications used
(Leach and Caputi, 1995). The number of years or the frequency of use of computers cannot provide
sufficient information in relation to the quality of computer experience. In some situations, persons with .
- afewyears of computer experience may have high quality experience and vice.versa. Some.items.of . .
scales are based on experience in playing games (Sanche et al., 1993), user participation in computer
courses, use of home computers {Calley, Gale and Harris, 1694) and experience of using a computing
resource centre (Tayler and Todd, 1995). In contrast to such single item measures, Szajna and
Mackay (1995) used an index based on subjects ieve!l of pariicipation in computer-related activities,
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extent of use of types of software, number of computer related classes tsken and the number of
computer languages that the subject was familiar with. Schwiran et al. (1989) assessed nursing
student's experience with computers based on a number of measures that included items such as (i)
Do you currently own a computer? i} In your work experience have you used a computer (i) In your
education have you had experience with programming?

Most of the above studies have operationalised computer experience as an objective measure. Weil,
Rosen and Wugalter (1980) argued that computer experience measured by such objective measures
alone would not necessitate positive atlitudes as the subjective nature of the experience, the
perception whether the experience is posilive or negative is important. Subjective computer
experience is the perception of users in relation to computer experience that only they can explain.
Given the importance of the relationship of attifudes to computer performance and usage, (Taylor and
Todd, 1995) it is necessary that subjective measures of computer experience are included. Leach and
Caputi (1995) developed a Qualitative Computer Experience Questionnaire {(QCEQ) which included
only .one item on the quality of the experience. They concluded that the inclusion of the subjective
scale showed that it was more important than the amount of experience in forming attitudes towards
computers (Leach and Caputi, 1995). Therefere the need for a valid and reliable instrument to

measure this important variable is reqmred

Developing an instrument to measure computer experience

The intention of this component of the study was to develop a scale for measuring subjective
computer experience and test its reliability and validity. The development of the scale is described
under (i} item construction and item selection and (ii) psychometric evaluation of the scale,

{i) item construction and ifem selection

The items for inclusion in the scale were selected based on a definifion developed by one author
(F.Y) that subjective computer experience is a 'perception and judgement of users regarding the
processes of gammg computer knowledge and skills through the involvement of ali senses and
activities of users'. To obtain further information two fdcus. groups of academics (11 persons) and
interviews with expert users (6 persons) of computerised systems in the local health service were
conducted, The purposes of the focus groups were fo find the perspective of the groups on the
understanding of ‘computer experience’ and to identify the dimensions of computer experiehce.
Based on the literature and the group work a list of 38 items were identified by one author (F.Y) on
subjective computer experience. The items were then constructed for Likert scales anchored at end
points with 1= strongly agree and 5= strongly disagree. -

To test the content validity of the SCES, the researcher selected ten experts from the Health Service
and the University. The experts were asked to rate each item based on relevance, clarity, simplicity
and ambiguity on a four-point scale. The Index of Content Validity (CVI) {(Waltz and Bausell, 1983)
was calculated for relevance of the items. The items that had CVI over 0.75 remained and other items
discarded. The scores on determine the clarity, simplicity and- ambiguity of each item were used to
identify items requiring modification. The scale was.reduced. to 25 items in thls process Face validity
was ascertained: by admlnzstenng it to 15 students. : . , L

(ii) psychometric evaluation of the scale.

The psychometric tests were applied to the instrument for the purposes of refining the instrument and

for testing its reliability and validity: Further tests are planned to be undertaken to test its reliability and |
validity in the main study. The tests reported are (i) factor analysis (i} reliability (mternal consrstency-
and test—retest rellabﬂlty) and (rn) and concurrent vahdlty of the instrument. .

For these tests the mstrument was dlstrlbuted to 209 second and thlrd year computer science. and -
busmess systems students of the university. The response rate of 202 (97%) was obtained. - '

The factor structure matrix for this revised scale was based. on Prlnctpai Component Analysns with .
varimax orthogonal rotation. A two factor solution was selected based on a Scree test, Using a cut off .
of 0.5 for factor loading five items were deleted to reduce the scale to 20 item scale. '
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Reliability

The most cormmon method of testing a scale's reliability is to estimate the Cronbach's Alpha coefficient
(Nunnally, 1878). For determining the stability of the instrument a test-retest was carried out. The
SCES was administrated again after three weeks, to the same group of computer science and
business students at the university. The numbers of participants for the retest were 162. The

responses of the students in the test and retest were matched and Pearson's Correlation calculated.

Based on the results of test-retest, some unreliable items from factor 1 (four items) and from factor 2
(four items) were removed reducing the scale to 12 items. The final SCES is given in Table 1. The

reliability's for the two factors are given in Table 2.

Table 1: Subjective Computer Experience Scale {SCES): Varimax-Rotated factor pattern for

Principal Compenent Analysis

ftem | [tem stem Factor | Factor
No 1 2
9 4 really enjoy using computers”. 0.785
15 | 'l enjoy using a computer now that | have leared how o use computers'. | 0.771
25 | 'In general, my feeling towards computers is positive’. 0.735
3 '| have skills to use Electronic-mail {E-mail}". 0.646
19 | 'Computer fraining givés me confidence o use computers'. 0.635
1 '| have knowledge about one or more computer programming languages'. | 0.614
7 '| feel confident about using computers'. 0.605
21 ‘Having self-confidence helps me to learn computer skKills easily’. 0.579
11 |1 feet that | have failed if | can't use computers'. 0.662
18 | 'Computer jargon makes me afraid to learn about computers’. 0.662
14 | '} become frustrated when | don't have skills to use certain programs’ 0.633
10 "When | don't know how to use computers | become frustrated’. 0.827
Eigen Values 427 2.51
% of Total Variance explained 35.8 20.9
% of Common variance explained 63.0 37.0
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Table 2

Results of Cronbach's Alpha Coefficient and Test-Retest Analysis for Each Factor (12 items).

Factor Cronbach's Alpha Test-Retest -
Factor 1 (8 items) .97 | .80
Factor 2 {4 items) .66 o - .65

Concurrent validity

Concurrent validity is assessed by comparing test or scale scores with one or more criteria (e.g score
of computer experience with score of computer attitude) where both variable are measured at the
same time (Kerlinger, 1986). Concurrent validity of SCES was measured by relating it to Computer
Attitude Scale (CATT) that has developed by Dambrot et al. (1985). In Dambrot's study computer
experience was found to significantly correlate with the CATT (= 0.19). -

The CATT was distributed to the original 202 students of computer science and business students
with the administration of the SCES instrument. The results are presented in Table 2.

Table 3

Person's Correlations for Factors of CE and CATT

Factors . CATT. - ' P

Factor 1 0.62 - 0.0001
Factor 2 0.36 0.0001

Conclusions and further work

The literature on computer experience indicates that many different measures are used in research

o operationalise this important variable. The need for a subjective measure of computer experience

has been espoused by Weil, Rosen, and Wugalter (1890) as this relates to the notion that not all

experience is positive. Using standard methods a scaie was developed with 12 items and two factors.
The internat consistency of the factors were 0.97 (8 items) and 0.66 (4 items) and the test-retest
reliability was 0.80 and 0.65 respectively. The items in factor 1 reveal subjective computer

experience to relate to ‘confidence-skilis-enjoyment' while factor 2 seems to tap ‘failure-fear-

frustration®. It seems that while the first factor taps positive experience the latter taps negative

feelings. However the internal consnstency and test-retest rehab:hty are not as good as factor one

and it needs further validation. ' . A

The scale was compared with the Dambrot's computer attitude scale to test concurrent validity.
While the factor one shows that it relates to computer attitude factor 2 is not highly correlated.” This
may indicate that negative subjective experience is different to computer attitudes.

Further work to test the factor structure using confirmatory factor analysis, relat_ion'ship of this scale
with computer attitudes and subjective norm is planned.-Further research is needed to clarify the
under_iying constructs and to test its construct validity.
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