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Abstract

A modified version of Lee’s instrument for measuring attitudes to computers was administered to two groups of first-
year university students separated by a period of twelve years. Factor analysis was applied to these two samples
independently to isolate the key dimensions of attitudes. A comparison of the two sets of results highlights both the
changes in attitude structure and the extent to which attitudes within those dimensions have changed. The analysis
shows that the structure of computer attitudes has remained stable, but that attitudes within that structure have shifted.
Students now hold a far more negative view of the role of computers in society, and more “fear and awe” of computers,
but an increased appreciation of the technical power of computers. The researchers also compared the attitudes of
students based on their prior experience of computers, their gender and their first language. Some suggestions are
proposed to account for these results, taking into consideration the changes in the South African social and educational

context.
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1. Introduction

The successful implementation of a computing system
depends not simply on the quality of the technology, but
also on the acceptance of that technology by its users.
For this reason, the attitudes of people towards
computers is an important topic of investigation. Positive
attitudes are likely to result in decreased levels of stress
and higher levels of productivity. But how are such
attitudes to be measured and how (if at all) can they be
altered? Furthermore, as the ubiquity of computational
technology increases in our society, do attitudes to
computers become more positive or more negative?

During 1984 and 1985 several surveys of student
attitudes about computers were performed at the
University of Natal [3]. These studies focused on
identifying the major components of attitude as well as
determining the effect of computing courses and
exposure to computer use on attitude change. This study
found that, following an introductory computer course,
attitude in novice computer users undergoes sharp and,
for that sample, basically negative changes in attitude
about computers as “a beneficial tool of man” but the
students did show less “fear and awe” of the computer.

The researchers were interested in whether student
attitude towards computers has changed in any way in
the last decade, both in terms of attitude structure and in
terms of the way students feel about computers and
accordingly, a similar group of novice student computer
users was sampled at the University of Natal in 1997.

Both surveys were based on a slightly modified form of
attitude assessment instrument developed by Lee to
measure the general public’s attitude to computers [7].
A comparison of the 1997 sample to the 1985 sample
showed that while attitude structure remained essentially
the same, there were some significant changes in
different aspects of attitude as well as some aspects for
which the lack of change was surprising.

2. Prior Research

It is difficult to isolate a complete and disjoint set of
dimensions of attitudes towards computers, although
numerous instruments have been proposed. Lee
employed a twenty-item questionnaire in 1970 with the
intention of measuring two dimensions of attitude,
namely, the extent to which computers are seen a
beneficial tool and the extent to which computers are
seen as independent thinking machines [7]. In a later
study using the same instrument, Morrison proposed a
four-factor  interpretation which separated the
independent thinking machines dimension into two
“awesome machine” factors, and added a negative
attitudes factor [12]. There is some evidence that the
myth of the awesome thinking machine has declined as
people have become better educated about the real
nature and limitations of computers [9].

In contrast, Lloyd and Gressard identified the key
dimensions as computer anxiety, computer confidence
and computer liking [8]. Their Computer Attitude Scale,
which measures these dimensions, has been applied by
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researchers such as Masoud [10] and Violata et al. [17]
and modified by others. For instance, Byrd and Koohang
added a measure of the perceived usefulness of
computers [1, 6], a dimension which is perhaps similar to
the dimension of value in [17]. The Computer Attitude
Measure of Kay follows a different direction by
focussing on the aspects of cognitive, affective and
behavioural attitudes [5]. Rosen and Weil have
undertaken numerous studies of negative attitudes to
computers under the umbrella of computerphobia [13]
(more recently broadened to “technophobia” [18]).

Attitudes towards computers should not be considered
static. An individual’s attitudes may change as a result of
greater experience and understanding of computers (as
shown in [3]), or in response to explicit intervention
(such as the Computerphobia Reduction Program of
Rosen et al. [15]).

While there have undoubtedly been numerous attempts
to classify attitudes to computers other than those
mentioned here, the two surveys in this study used a
modified version of the instrument described by Lee. It
may be argued that Lee’s questionnaire is now
somewhat outdated!, but at the time of the first study it
was still a popular instrument. The main motivation for
using Lee’s questionnaire in 1997 was to enable a direct
comparison with previous data.

In South Africa there has been very little research into
attitudes to computers since Finnie’s report in 1987 [3].
In one study, senior students in four high schools were
questioned with respect to gender/computer stereotypes,
access to and time spent with computers, and enrolment
in mathematics courses [11]. It is unfortunate that this
paper gives no further details of the research method nor
of the data collected. In a paper on teacher’s attitudes to
computers, an educationalist from University of Durban
Westville collected ideas from overseas research, but
could only include informal opinions about the situation
in South Africa [4]. Given the growing significance of
computers in both the South African economy and in
education, one could, and should, conclude that further
local research is necessary.

3.  Methodology

3.1  How the Surveys were Conducted

In 1985, the University of Natal ran a first-year
computer course for Commerce students called Business
Data Processing 1. The first survey was conducted on
378 of these students and the results were published by
Finnie [3]. By 1997, the Business Data Processing
course had evolved into End User Computing and the
class size had been increased by the addition of non-
Commerce students. The second survey gathered data

I This is certainly the attitude presented in [5], though
others have still used Lee's instrument since then (e.g.

[16]).

from 369 students in the End User Computing course,
but in order to keep the two samples as comparable as
possible, the analysis in this paper is based on the subset
of 244 Commerce students.

Since the survey was carried out during the first week of
both courses, the structural differences between the two
courses was not significant to the survey. Both surveys
measured the initial attitudes of first-year university
students at the same institution, and the current report is
based on a comparison of these initial attitudes. The
demographics of these students changed significantly
over the intervening twelve years, especially in terms of
gender (percentage of females increased from 32% to
45%), and race (percentage of Black Africans increased
from approximately 5% to 24%, which probably also
reflects a significant change in educational background).
The effect of this is discussed in Section 5. The first
survey also attempted to measure the changes in attitude
during the course, but this was not replicated in the
second survey.

3.2  The Survey Instrument

Several modifications to Lee’s instrument were required
by the South African context and the changes in
language use since 1970. Lee’s fifth statement “They are
important for our man-in-space program” was
considered irrelevant to South Africa and hence changed
to “They are very important to the general economic
development of our country”. In the second survey,
statement seven was made gender-neutral. We also
considered the connotations of the word “machines” and
decided to replace it throughout the instrument with
“computers” for the second survey. The former is now
rarely applied in the sense in which it was commonly
used a decade ago, while the latter has now become a
standard term in common usage. We judged that the
1985 connotations of “machines” were more closely
matched by the present connotations of “computers”
than the present connotations of “machines”.

Since the 1985 survey needed to compare attitudes
across three measurements, it requested the student’s
name. Although this was not required in the 1997
survey, the question was included for consistency.

The complete (1997) instrument is reproduced in the
Appendix.

3.3  Method of Analysis

The 1997 sample of 244 Commerce students was factor
analysed using SPSS with principal component analysis
extraction using Varimax with Kaiser Normalization as
the rotation method. Seven factors had eigenvalues
greater than one but the five, six and seven factor
solutions had factors which loaded significantly on only
one or two variables and were poorly defined. The four
factor solution provided the best set of factors for
analysis.



Two tests for factor similarity were used for comparison
with previous results : Pearson’s r and Cattell’s salient
similarity test. (The same tests were used in [3]).
Cattell’s salient similarity index s may be used to
compare correlation patterns and provides a level of
statistical significance for the match. In calculating the
index, loadings in excess of plus 0.30 were considered
positively salient for the factor, loading less than minus
0.30 were considered negatively salient and the
remaining values were treated as being in the hyperplane
and not having a significant loading on the factor.

The Pearson product-moment correlation coefficient r
provides a measure of both pattern and magnitude of
loadings. However it is possible to obtain significant
values of r given that many variables may not load
significantly on either factor and the use of the
coefficient should be viewed as supporting the Cattell’s
index scores rather than having too much significance in
its own right.

Two sample t-tests assuming unequal variance were
used for comparison of factor scores between all student
samples for the 1997 data set i.e. for gender, experience
in computing and language and cultural differences. To
compare the 1997 data with the 1985 data, z-scores
were calculated using the means and standard deviations
for each group.

The sample sizes were 244 Commerce students in the
1997 sample, 125 non-Commerce in 1997 and 378
Commerce students in the 1985 study. For the
comparisons by gender and experience, the 1985 sample
was reduced to 226.

4. Results
4.1 Attitude Structure

The structure of the attitudes towards computers has
remained very similar over time. Student attitude still
appears to consist of four major components, three of
which have very similar structure to those identified in
the earlier study.

*  The first factor, labelled “beneficial tool of man” by
Lee, is the major factor of both samples. The
similarity between the two samples is very high
(r=0.57, p<0.01, with Cattell’s salient similarity
index s=0.57, p<0.001). This factor shows a very
positive view of computers, loading high on
variables relating to the excitement of new
technology (“bring about a better way of life for the
average person”, “free people to do more
imaginative & interesting types of work”, “speed up
scientific progress and achievements”, “extremely
accurate and exact”) and their value to the economy
(“very important to the economic development of
the country”, “necessary to the efficient operation of
large business companies”).

e The second factor, which was termed a “fear of
computer power” in [3], is also common to both
samples (r=0.67, p < 0.005, and s=0.5, p<0.005).
This factor deals primarily with variables relating to
possible negative impacts of technology on society
and on individuals, in particular on the ability of
individuals to control their own destiny. The factors
loads significantly on statements dealing with the
power of computers over people (“smarter than
people”, “can be used for evil purposes”, “the
individual will not count for very much any more”)
and the effect on society (“help to create
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unemployment”, “may be running our lives for us”).

* The third factor of the 1985 sample, “awesome
thinking machines, or naive concern”, is the same as
the fourth factor in the 1997 sample (r= 0.76,
p<0.0001 and s=0.44, p<0.001). This factor has
certain aspects of the “awe and wonder” of Lee’s
second dimension. It loads high on statements which
appear to view computers with some astonishment

(“strange & fascinating”, “such amazing things that

they stagger your imagination”, “rather strange and
frightening”).

*  The fourth factor in the 1985 sample has no direct
match in the 1997 sample. This is not unusual in this
type of analysis given that there were seven factors
overall with eigenvalues exceeding 1.0 and with
slightly lower contributions to variance. A similar
situation arose in the 1987 study in comparing the
four factor solution to the four factors extracted in
the Australian study by Morrison [12]. This factor
loaded on statements dealing with the potential of
computers to replace people in important roles
(“think like a human being thinks”, “no limit to what
they can do”, “work at lightning speed”, “make
important decisions better than people”).

4.2 Attitude Scores

Having established the similarity between the attitude
structures of the two samples, attitude scores were then
calculated using the factor weights from the 1985 study.
Two types of analysis were performed: across time to
see if attitudes had changed since the 1985 study and
within the 1997 group to see if similar attitude
differences existed to those identified in the earlier study.
Some of the factor scores are taken from [2].

4.2.1 Sample of Commerce Students

The attitude scores for the two complete samples
showed the following changes —

* Factor 1 (Beneficial tool of man) showed no
significant change from 1985 (with a mean of 4.65)
to 1997 (mean of 4.60). This indicates that students
have not changed their perception of the usefulness
and value of computers in a relatively abstract sense.



*  Factor 2 (Fear of computer power and the role of
computers in society) showed a highly significant
negative change (1985 mean 3.31, 1997 mean 5.06,
Z score of 13.82, p<0.00001). The 1997 students
have a far more negative view of computers in
society than their counterparts of 12 years ago. For
example, the later sample showed higher scores on
such sentiments as “individual will not count for
much any more”, “running our lives for us” and
“help to create unemployment”.

* Factor 3 (Awe and wonder — a naive concern
about computers) showed a highly negative change
similar to Factor 2 (1985 mean 3.58, 1997 mean
4.58, Z score of 8.52, p<0.00001). This factor loads
on statements such as “strange and frightening”,
“stagger your imagination” and “going too far with
these computers”.

* Factor 4 (A positive view of computers perhaps
related to an appreciation of the technical
competence of computers) showed a slightly
positive change (1985 mean 5.15, 1997 mean 5.41,
7=2.62, P<0.01). This increased appreciation is
indicated by higher scores for such statements as

“free people for more imaginative work” and
“extremely accurate and exact”.

4.2.2 Inexperienced Only

As a measure of experience of computer use, the
students were asked whether they had attended any
previous computer courses. Although this is obviously
inadequate in the light of increasing use of home and
school computers, it maintained consistency between the
1985 and the 1997 study and provides some measure of
the level of prior experience. The subjects who had not
attended any previous computer course showed attitude
changes similar to the pattern in Section 4.2.1, as shown
in Table 1.

4.2.3 Experienced Only

The subjects who had attended a previous computer
course also showed attitude changes quite similar to the
pattern in Section 4.2.1, as shown in Table 2. The only
exception to the previous pattern was that the
experienced students showed no significant difference
for Factor 4 (i.e. no change in feeling about the
“technical value” of computers).

Table 1 — Attitude Changes for Inexperienced Students

1985 Mean 1997 Mean V4 P
Factor 1 4.45 4.64 1.73 ns
Factor 2 3.45 5.02 10.51 <0.00001
Factor 3 3.72 4.64 6.35 <0.0001
Factor 4 5.10 5.39 2.42 <0.05
1985: n=127
1997: n=193

Table 2 — Attitude Changes for Experienced Students

1985 Mean 1997 Mean 4 p
Factor 1 4.79 4.67 0.79 ns
Factor 2 3.13 4.93 9.38 <0.00001
Factor 3 3.41 4.37 4.52 <0.0001
Factor 4 5.21 5.45 1.15 ns
1985: n=99
1997: n=>51

4.2.4 Experienced Compared with Inexperienced
(1997 Sample)

There was no significant difference on any factor
between those students who had attended a computer
course previously and those who had not. This was

established by two tailed t-tests (unequal sample sizes,
assuming unequal variances), as shown in Table 3.

The results for Factor 1 are interesting when compared
to the earlier study. In the 1985 sample students with
some experience of computers were significantly more
appreciative of the positive aspects of computers than



those without. There was also some indication in the
earlier sample of lower scores on Factors 2 and 3 for
experienced students (i.e. less fear of the computer).

4.2.5 Males Compared with Females (1997 sample)

There was no significant difference on any factor
between males and females (see Table 4). These results
are again interesting relative to the 1985 study. The
earlier study indicated very clear differences in that
females had a less positive view of computers (Factor 1),
a higher fear of computers in society (Factor 2) and less
technical appreciation of computers (Factor 4). Perhaps
this indicates that the sex role issues in mathematics and

computing have lost their significance over the past
decade.

4.2.6 Language and Cultural Differences (1997
sample)

There were significant differences on Factors 1 and 2
between English and Non-English first-language
speakers. This was established by two tailed t-tests
(unequal sample sizes, assuming unequal variances), as
shown in Table 5. The non-English speaking subjects
(who were all Black Africans in this sample) exhibited a
less positive view of computers as a “beneficial tool of
man” and a higher fear of computer power and the role
of computers in society.

Table 3 — Difference Between Experienced and Inexperienced Students

Experienced Inexperienced t p
Mean Mean
Factor 1 4.60 4.64 -0.24  ns (0.8)
Factor 2 4.86 5.02 -0.81  ns (0.42)
Factor 3 4.31 4.64 -1.62  ns(0.11)
Factor 4 5.36 5.39 -0.14  ns (0.88)

Experienced: n =51
Inexperienced: n =193

Table 4 — Difference Between Males and Females

Male Mean Female Mean t P
Factor 1 4.68 4.61 0.51 ns (0.61)
Factor 2 5.07 4.98 0.43 ns (0.66)
Factor 3 4.76 4.54 1.20 ns (0.23)
Factor 4 5.37 5.41 -0.26  ns(0.79)
Males: n= 135

Females: n = 109

Table 5 — Difference Between English and Non-English Speakers

English Mean Non-English Mean t p
Factor 1 4.78 4.19 3.59 <0.001
Factor 2 4.87 5.47 -2.66  <0.01
Factor 3 4.55 4.87 -1.46 ns (0.15)
Factor 4 5.43 5.22 1.21  ns(0.22)

English: n= 138
Non-English: n =50

4.2.7 Other Comments on the 1997 Sample

As mentioned in Section 3.1, the 1997 sample included
not only the 244 Commerce students on which the above
analyses are based, but also 125 non-Commerce

students. When the full sample is studied we find that
there is very little change in the areas of significant
difference although the difference between English and
non-English speakers becomes more pronounced (Table
6). There remains no significant difference based on
gender or experience. There was also no significant



difference on any factor between the Commerce and
non-Commerce students.

4.2.8 Role of Prior Experience in Language Differences

The significant differences noted between English and
non-English speakers raises the question of the role of
prior exposure to computers in formulating attitudes.
Typically, Black South Africans will have had less
experience of computers in both formal and informal
contexts. As noted above, our measure of experience
was relatively weak as it only questioned whether
students had taken a prior course in computing.
However, it suggests that more detailed data on prior
experience would be of value in further research on this
topic. For this research, the sample of students who had
attended at least one other computer course was

analysed for significant differences between the language
groups with the results given in Table 7. For students
without experience, the differences between the language
groups was the same as for the total sample.

In Table 7, the difference between scores on Factor 1
was the only one found to be significant. Although
Factor 2 is not significant between the groups, there is
still wide variance in the factor scores and the lack of
significance is probably due to sample size.
Unfortunately only 13 non-English speakers indicated
prior experience which makes the validity of the any
statistical analysis somewhat suspect. The results suggest
that, for our limited measure of experience, prior
exposure to computers may not account for the
differences in attitude between English and non-English
speakers.

Table 6 — Difference Between English and Non-English Speakers (Total sample)

English Mean Non-English Mean t p
Factor 1 4.71 4.17 4.55 <0.0001
Factor 2 4.92 5.80 -4.89  <0.00001
Factor 3 4.61 4.81 -1.20  ns (0.21)
Factor 4 5.42 5.29 0.93 ns(0.35)

English: n=270
Non-English: n =89

Table 7 — Difference Between English and Non-English Speakers (Experienced Only)

English Mean

Non-English Mean

Factor 1 4.78
Factor 2 4.68
Factor 3 4.23
Factor 4 5.55

4.01
5.52
4.73
5.47

English: n =63
Non-English: n =13



5. Discussion and Conclusions

The attitudes towards computers of first-year university
students were measured firstly in 1985 and then in 1997,
using an instrument derived from Lee [7]. The structure
of the students’ attitudes changed little over the
intervening decade, but the scores within that structure
have changed. Although both samples displayed a strong
sense of the worth of computers as beneficial tool, the
subjects in 1997 held a far more negative view of the
role of computers in society, and more “fear and awe” of
computers, but an increased appreciation of the technical
power of computers.

Within the 1997 sample, we found no significant
difference in attitudes between students who had
previously studied computers and those who had not,
and no significant difference between males and females.
However, subjects whose first language was English
showed significantly more positive attitudes than other
language groups.

The relevant literature shows a large degree of
disagreement over the question of whether attitudes to
computers are affected by gender [1, 10, 13, 14, 18]. In
part this confusion may be due to differences in the
sampled populations, and in part because the target is
not stationary. Changes in the notion of gender as a
social construct and changes in the position of women in
education and in the labour force naturally lead to
changes in their attitudes towards technology. What
gender-differences do exist may not arise from gender
per se, but from the lower level of exposure to
technology experienced by women compared to men
[18]. The literature is virtually unanimous in the
conclusion that prior exposure to computers correlates
to more positive attitudes, and so it should not be
surprising that, as women gain similar access to
technology as men, their attitudes to computers will
grow correspondingly similar. This study supports such
a conclusion by finding that the gender-based difference
of a decade ago is no longer evident. Female attitude on
the view of computers as a “beneficial tool of man™ have
changed positively (from 4.33 to 4.67) to match those of
their male counterparts. Both males and females had
strong negatives changes in attitude on the role of
computers in society with any significant differences
between the groups disappearing.

It is a little surprising that our 1997 sample did not show
any impact of experience on attitudes, although the
measure of “experience” was based only on the question
“Have you done a computer course before?” Although
one could assume that the overall exposure to computers
and related technology is far greater now than a decade
ago, the two samples showed a decrease in the number
of students entering university having already attended a
formal computer course (from 44% in 1985 to 29% in
1997).

Although the data shows more negative attitudes among
students whose first language is non-English it is unlikely
that the attitudinal differences relate directly to language.

It is more likely that the attitudinal differences arise from
the different cultural and educational background of
English and non-English subjects. For instance, it is
probable that the subjects with English as a first
language attended secondary schools with greater access
to technology. Since 1988, the Computer Society of
Southern  Africa’s Adopt-a-School program has
attempted to alleviate this imbalance by equipping
disadvantaged schools with computer labs. It would be
good to evaluate the success of this program by testing if
the attitudes towards computers of graduates from the
twenty participating schools differed from graduates
from similar disadvantaged schools who have not
benefited from the program.

A particularly interesting inference is suggested by
coupling an observation from Section 4.2.6 (that the
difference in attitudes based on first language in 1997 is
similar to the difference in attitudes based on gender in
1985) with an observation from Section 4.2.5 (that,
whereas the 1985 sample showed a significant difference
between the attitudes of males and females, the 1997
sample showed no such difference). A useful avenue for
further research would be to investigate the specific
causes of the reduction in gender-based differences over
the past decade. If this change was found to be related to
other educational and social changes (such as increased
access to technology, the de-coupling of computers from
mathematics, the decrease in the prevalence of negative
stereotypes and an increase in positive role models), then
one may hope that the same educational and social
changes, when applied to racial disparities, may result in
a similar reduction in race-based differences over the
next decade.
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7.

Appendix — The Attitudes to Computers Instrument

Please write your name Nere —  ..ooiiiiiiiicie e e

Circle the answers to these questions —

Which degree are you enrolled in? ................... B.Com. ....... B.Soc.Sci...ccovvennen. BA. .......... Other
What is your first language?............cccceviivenierennne. Zulu ............ English......... Afrikaans ............ Other
Are you male or fomMale? ..........cccvviiiiieeiiieciii et Male........... Female
Have you done a computer course before?............oooeeviiiiniiiiniiiiieiee e Yes.oooianeanne No

52 F z
Indicate the extent to which you agree with each of the following statements by _—f 'f:&‘ E ;«
circling one number. ‘; S0 SN
S T2 EE
FRo7-<%
1. There’s something strange & fascinating about computers with electronic brains....... 1234567
2. Computers are rather strange and frightening.............ccocceioiiiiiiiinii i 1234567
3. They do such amazing things that they stagger your imagination............cc.ccccevveenee. 1234567
4.  They make you feel that computers are smarter than people..........ccccceeveeerriienneennns 1234567
5. They are very important to the economic development of the country....................... 1234567
6. They can be used for evil purposes if they fall into the wrong hands................c......... 1234567
7. They will bring about a better way of life for the average person..........cc.ccceevueeenenn. 1234567
8. With these computers the individual will not count for very much any more............... 1234567
9.  They can think like a human being thinks ............ccocccoiiiiiiiii 1234567
10. These computers will free people to do more imaginative & interesting types of
WOTK ettt ettt ettt ettt et e bttt e be e st sbeebee e 1234567
11. They are becoming necessary to the efficient operation of large business
COMMPATUES +..eeeeeeeetieeiteeetteeeatteeaateeeaeteeabeeeeateeeambeeeamteeaseeeamneeeamseeeanteeesteesnseeesnneas 1234567
12.  They can make serious mistakes because they fail to take the human factor into
ACCOUNE....eeuetiteniteeeuite ettt ettt ettt e ettt e ettt esatee e bt ee s bt e e sabeeenatee ettt e sataeesabaeenareeeabaeesareeens 1234567
13. Some day in the future these computers may be running our lives for us.................... 1234567
14. They make it possible to speed up scientific progress and achievements .................... 1234567
15. There is no limit to what these computers can do .........c.cceecevevriieiiieeriieeenee e, 1234567
16. They work at ightning SPEEd.........ccviiviiieriiieeiiieciieecee e 1234567
17. These computers help to create Unemployment ............cceeeeeeeerieeierieeriieeeneeesevee e 1234567
18. They are extremely accurate and €XaCt............ccveevevereriiieeniieeiiee e e eereeseeee e 1234567
19. These computers can make important decisions better than people............cceeevvennee.. 1234567
20. They are going too far with these COMPULETS.........ccvverviiieriiieiiiie e 1234567
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