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A PRELIMINARY STUDY OF SOME ATTITUDES TOWARDS
COMPUTER TECHNOLOGY

A. G. Smith (seconded to ERDC 1979-80), H. Schultz, Ellen M. Brave, and A, G. Williams

University of Newcastle

The Telecom strike in August, 1978, was a major industrial ivcident which directly brought before the
community social and industrial issues raised by computerizationm in Australia (see, for example, The
National Times, September $, 1978, p. 25). The strike, precipitated by increasing avtomation of the
telecommunications system, was over iséuas of job satisfaction, promotion, and employment opportunities
for certain c¢lasses of technician. The national newspaper The Australian, ironically itself a highly
computerized concern, addressed itself on many oceaslons in 1978 to the social impact and nature of the
*silicon chip revolution', commencing as early as May 9. In July, the paper suggested

. we are entering the age of the computer holocaust. The computer is putting

society’s standavrds, as we have known them for generations, to the torch. Computer

technology is taking over sc many of the tasks done in the past by people, that we

are entering an era in which there will not be enough work left for available

human hands to do. <{(Edirorial, The Australian, July 21, 1978.)

Later, in September, ﬁhe paper ran a series of articles under the sensationalist banner '""the computer
holocaust" which purported to discuss the social impact of modern computer technology. Other areas of the
media did not ignore the theme and, in the face of much adverse reaction to computerizatioun, it was
refreshing to find the authoritative "Four Corners" television programme drawing uﬁon a current ERDC
rasearch project (Professor Kaneff's study of computer-~aided skill acquisition by handicapped children

at Woden Special Schoel, ACT) to illustrate some positive aspects of computer technology when applied

to educatiou.

Perhaps it was predictable that at a time of high and rising unemployment, much of the attention
given in the media to the impact of computer technology on sociely would be directed to the reduction of
job opportunities. Elsewhere at the same period, however, it was possible to find rather positive state-
ments of attitude to technological change. Kranzberg (1978} for example, argued that technology has
always been related to humen values, that the "march of civilization" has often been measured by tech-
nological advance, and, indeed, that technology is one of the chief factors which makes us distinctively
‘human. He further suggested that not only is technology indispensable to our survival, but it is a major
source of stimulus to art and to social justice. Such sentiments are in stark aontrést to those evident

in the Australian media during 1978,

The purpose of the present investigation was to conduct a small scale survey of current attitudes of
the public to the issues raised by the application of computer technology in Australia. The authors were
unable to locate any Australian investigation of public feelings about technology. The Social Research
Centre of (anada conducted a survey in 1972 of public attitudes (reported in The Australian, May 9, 1978,
and June 13, 1978). It was found at that time that areas of social concern in Canada, in order of import~
ance, were unemployment, cowmputer error, depersonalization, fair information reporting, and invasion of
privacy. Other wmore general issues were janvolved as well. On the one hand, the computer was taken as a

symbol of the technological life of twentieth century Canada, and people were aware of some of the



benofits of technological progress, but, on the other hand, they were afraid and anxious about the effect
of computer progress. These findings suggest an ambivalence of attitude in people to technological

innovation.

Lee (1970) conducted a nationwide survey of seome attitudes to the electronic computer in the United
States, and suggested rhat the public views computer technology on twe independent belief-attitude dim-
ensions. In the first dimension, the computer is viewed as an instrument of man’s purposes, helpful in
science, industry, and space exploration especially. On the second dimension, however, the computer is
portrayed as a relatively autonomous entity which can perform the functions of human thinking, Respond-
ents indicated a sence of awe and inferiority in relation to this latter image of computers. Thevre would
appear to be some consistency between the American and Canadian findings regarding the ambivalence of

people's thinking about computers.

The present investigation, then, was conducted as a pilot study with the fellowing aims:

{1) to construct a Likert attitude instrument sampling majcer social concerns over the impact of
compﬁter technology obvious from previous research and from current public discussion in
Australiaj

(2) to analyse the factorial structure of the instrument in order to determine those dimensions
which appear to deserve further development in a revised instrument; and

(3} to describe the characteristics of any discernible subgroups in the sample.

METHODOLOGY
The Instrument
Using the works of Lee (1970}, Martin & Norman (1973), and Packard (1978) as a starting point, the
investigators gathered as many statements of attitude about compﬁters as possible. Forty statements
were selected to cover a wide range of opinion and feeling about computers. An attempt was made to
produce a bipolar unidimensional scale, but it became clear that the instrument had developed as a multi-

dimensional instrument in which several useful subscales may emerge.

The statements were randomly assigned as items in a six-point Likert scaling instrument. Choice
pointé ware lébelled from 'strongly agree', 'agree', through two central categories labelled 'not sure
but tend to agree' and 'not sure but tend to disagree', to the other extreme of 'strongly disagree'. To
the extent that an undecided or 'don't know' category was not provided, the instrument was slightly
forced, but according to Nummally (1967, p. 522) sheuld have mitigated against response styles. Ttems
were scored in the direcpion of agreement. Some respondents did not mark all items; these were recorded
as missing data and all available data included in analyses. Background data included sex, age category
(5}, level of secondary education (2}, level of post-secondary education (5), amount of computer use and/

or experience (4, often to never), and area of work or study (from 16 delineated).

A 'pseudo-random' sample of convenience, large snough (N = 4)4) to suit the analytic purposes of the
investigation was obtained. The sample was restricted entirely to the Newcastle metropolitan and suburban
area. While respondents included unionists, housewives and registered unemploved persecns, in fact there

was a bias towards tertiary students, only some of whom were in part—time or full-time employment.
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Wherever the anvaymity of the individual was at risk uomarked envelopes were provided in which the respond-

ent sealed their furm, with the assurance that it would be processed only on a group basis.

Findings are therefore limited fco an area characterized im late 1978 by one of the highest levels of
registered unemployment in Australia. It is possible that any anxiety about the impact of computer tech-
nology ¢n employment prospects obvious from the results may be higher than that which might be found else-

where in Australia,

Statistical Analyses

All major analyses of the data were conducted with the aid of Youngman's (1976) PMMD suite of
computer programs. Descriptive statistics of the sample were obtained from the background data supplied
with the instrument form, The factor analytic procedures emploved were principal components analysis
followed by both Varimax orthogomal, and Little Jiffy Mark IV oblique, rotations, both of which were found
to be helpful {n interpretation. Cluster analysis was carried out on the data matrix. This procedure
empioyed a relocation process at each grouping level to minimize differences between individual scores and

group centroids. The clustering strategy was the 'error' or 'sum of squares’ function (see Veldman, 1967).

RESULTS AND DISCUSSION

a) Sample Characteristics

As Table 1 shows, half of the sample was aged 20 - 29 vears, and computer experience was largely
restricted to this age group. The sample was split between persons engaged in tertiary education on the
one hand and technically qualified persons on the other. On the whole, the sample was well educated, with
68 per cent graduating from high school at the Higher Schocl Certificate level. Of this group, more than

half were university staff or students.

The sample was slightly biassed in favour of men (245/410 ~ four respondents were unidentifiable with
respect to sex). OFf the total under-20 years group, 52 were women. In all other age groups men predom-
inated, especially in the 20-24 and 25-29 age groups (92/144 and 39/56 respectively). Of the men, 58
(23.6%) were in business/trade employment, 90 (36.7%) were engaged in engineering occupations, mand most
of the remainder were science or education students. OF the women, 27 {16.4%) were in business/trade jobs,
29 (17.6%) were nursing, 14 (8.5%) were in science~related jobs, and the remainder were nearly all teacher
trainees. Only a small number of people were sampled from the computer industry (10 or 2%), building
industry (1%}, agriculture (2 only), transportation (2 only), communications (1 only}, and journglism (1
only), while one per cent claimed to be principally emgaged in architecture and four per cent claimed to
be involved in methematical jobs. In the absence of greater detail, the latter twe groups were assuned
to be part of the educational bias in the sample. OFf 80 young people under 20 years, 24 were employed in

business/trade occupations, 20 in other jobs of assorted types, and the remainder were unemployed.

Turning to the matter of computer experiénce, it is of interest to note from Table 2 that university
graduates are much more likely to have had, or be engaged in, frequent to occasional use of computers. Of
the university graduates, 43.6 per cent often or sometimes used computers, with only 32.4 per cent never
_having used a computer. For technical or trades people, however, only 27.9 per cent at least sometimes
used a computer, but 46.8 per cent had never used one. Men were much more likely te have had computer
experience: 101/245 men (41.2%) at least sometimes used computers, whereas only 48/165 women (29%) did so.

There was a not unexpected occupational bias in computer use. Computer science people often use a
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computer and a high preoportion of mathematical, commercial and engineering pecple at least sometimes use
one. Of the other occupations sampled, only small minorities had sometimes or often used a computer at

some stage, Forty petr cent (165) or the total sample had never acquired experience with computers.

Future research in this area should be much more carefully planned with respect to sampling on the
one hand, and background data on the other: it would appear that the cross-tabulations possible from the
results of a carefully planned study would be illuminating on certain trends in society regarding the

differential impact of computer technology, and Interactions with education and related variables.

b) Analysis of the Instrument

Sample responses to the 40 Likert items of the instrument were factor analysed in order to determine

whether constructs would emerge which appeared to deserve attention in the drafting of a revised
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TABLE 2
Edgcation Level by Frequency of Computer Use

Bduc Computer Use

Level Often Sometimes Rarely Never Total
Trade

Course 2 4 7 16 30
Trade

Certif g 36 35 83 133
Diploma 1 1 5 20 27
Pegree 5 47 35 26 125
Post-gr io 16 5 . ) 39
Several

Quals 1 6 g 38 : 54
Total 39 110 96 185 414%

* 6 gave no Bducational Level response,

4 gave no Computer Use response.

instrument. This is not necessarily the same issue as determining viable subscales within the instrument.
Since this was a pilot scale, it was quite possible that meaningful psychelegical comstructs might emerge

with poor internal consistency coefficients.

Items were scored uniformly in the direction of agreement, even though some ltems could be viewed as
negative in direction. An examination of item-total score correlation coefficlents revealed that although
several items had near—zero correlation with total score, only one item was in fact (slightly) negatively
correlated: "I think computers should be used as much as possible”. An examination of some items having
relatively high correlation with total score suggested that the scale, taken as a unity, is best described

as assessing as unfavourable attitude towards computer technology.

The alpha coefficient of internal consistency for the total instrument was calculated at 0.6704.
This indicates that underlying any more complex structure in the instrument is a woderate degree of homo-

geneity in the attributes being sampled by items.

The product-moment correlations among the 40 items were typical of such scales: low correlations
with some moderate coefficients for a few item pairs, In the interests of economy the matrix is not
reproduced here. Nearly all coefficients were statistically significantly different from zero, given the

large sample size of 414 or a ratic of subjects to items greater than 10:1.
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The principal cemponents analysis revealed 12 eigenvalues in excess of unity (Table 3). All 12
factors accounted for only 57.8 per cent of variance, suggesting a moderate degree of item specificity.

This is not inconsistent with the moderate value of the internal reliability coefficient (0.67).

TABLE 3
Principal Components Analysis of the Correlations Bhmong

the 4G Ttems ~ First Twelve Factors

Factor Eigenvalue Percentage Cumulative
trace Parcentage
1 7.0654 17.6634 17.6634
2 2.9088 7.2721 24.9356
3 2.1040 5.2600 30.1956
4 1.4776 3.6941 33.8897
5 1,4079 3.5198 37.4095
6 1.3436 3,3590 40.7685
7 1.2774 3.1935 ' 43.9620
8 1,2260 3.0851 47,0271
9 1.1477 2.8694 49.8964
10 1.0934 2.7335 52.6299
1L 1.0577 | 2.6442 55,2741
12’

1.0184 2.5460 57.8201

In interpretation, a factor loading of less than 0.40 was not generally considered unless the item
was salient in the oblique rotation or unless, in the Varimax solution, the item aided the interpretation

of the factor. In the latter case, no loading below 0.30 was used.

Aftér a number of rotaticns were performed, a five factor solution was accepted as most useful in
considerihg a réﬁised instrument. The first three factors accounted for 30 per cent of tracé, while the
remaining two facrors accounted for only 3.5 per cent of trace each. The accepted five factér'Varimax
solution produced scales with 13, 18, 5, 5, and 5 items, and alpha int@rnal‘consistency coefficients of
8. 87, 0;59, 0.58, 0.32 and 0.28 respectively, The toéal scale reliability for retained items was 0.73.

Table 4 presents the'Varimax factor lvadings and indicates the oblique salients for the five factors.

Facto? I Table 4 prgsents the Varimax factor loadings and item content fér the first factor, as well as
the salient variables in the corresponding oblique factor. There was high agreement befﬁaen the ortﬁog—
onal and oblique rotaﬁions for thé factor. The factor strongly suggests concern and apprehension over

the impact of computers with speclal reference to employment opportunities. The high loading items strTess
threat to individual worth (15}, personal freedom (4}, and to privacy {(21}. These ére associated with
items which are also salients in the obliqde factor, and which stress the 'hardship' that ccmﬁuters bring
to the Qofker {39), who will be thrown out of work (33). Computer technology, in fact, should not be

introduced if it means displacing workers (37), we would be better off without computers (17), business is
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Table 4

Varimax Factoer Loading (numeric) and Oblique gaiients (%) for a Five-factor Selution

e et iy i e < et A s
7 FACTOR _ﬂr F A CTOR %
C Ltem| ! 2 3 4 5 I 1tem| 3 2 3 & 5
1 N
E 1 sS4 % 21 § 61 *
i 2 22 % B3
E 3 32 23 43 %
4 69 v # 24
5 60 #* 25 Y
& 55 * 26 39 * %
i - 27 33 %
8 45 28 ¥ Ly
i 4 -5 * 29 | 48 - #
SRV * 30 46
; il ¥ %4 50 31 41 *
i 12 65 32 %
; 13 35 * o33 |67 * %
1 14 % sie b 34 ~6 5%
I 70 % % * 35 *
P16 66 % ; 16 _% * |39
bou7 ez k| -k i 37 el %
18 E - Ho38 * 54 %
19 % | =32 i 39 | 67 *
20 68 * | 38 % *
J i )

too dependent on them (12}, and mot only will further computerization causé loss of jobs (6}, but it will
not contribute to the betterment of sogiety (2%9). Associated with this theme is an element of alienation
and unrealistic assessment of the powers of computers, which emerges more strongly in other factors.
Varimax items sugpest that people fear the power of the maching: they may one day rum people's lives (3),
and they are getting to know too much (10). In a similar vein, oblique salients suggest that computers
are too cemplex for the ordinary person (38), and, consistent with the major emphasis in the area of loss
of jobs, computers will lead to more lelsure (11) and we should be prepared to share jobs in ordet to
reduce unemployment (22). In both rotatioms there is a suggestion of ﬁi—polarity in that, in the Varimax
case, computers should not be used as much as possible (2), and in the obligue case, knowlédge about
compurers should not be taught in schools (36). Although the context of most items loading in both rotat-
jons is employment and work, there is evidence that the construct being gsampled is wider than work alone.-
The factor is labelled as ''concern an& apprehension for the individual" over the impact of computer

technology.

Factor 2 The second factor was similarly identified in both rotatioms. The factor is considered to
represent a "positive acceptance’ of society's dependence ot computers for its standard of living. The
higher loadings demonstrate some support for the netion that computers are necessary in modern society

(13), they will make a positive comtribution to the.education of children (16, 1), and they will make life
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easier for everyone (20), The weaker loading items add to this interprgtation: computers will make a
pesitive contribution to medical care (26), and, most interestingly, computers are tied in with the notion
that society is dependent on permanent growth (4). The cbliqﬁe fdctor, which includes all the loading
items of the Varimax factor, enhances this interpretation. The negatively loading items (29, 17) obviously
support the idea that the factor represents positive support for computer technolopy. There is, however,

a hint of resignation in the suggestion (33) that the desvelopment of computers was somehow inevitable and
out of the hands of ordinary people. This oblique factor is quite strongly negatively correlated (-.64)
with the first, so that there would appear to be the basis of a "positive acceptance/apprehensive reject-
ion" scale.in these factors. .
Factor 3 In the oblique rTotation, the third and fifth factors were reversed with respect to the corres-
ponding Varimax factor. The factor is considered to represent "misconceptions and ambivalence of feeling"
about the current role and performance of computers, and, in both rotations, there isg a hint of alienation
to the technolegy. Computers arve seen to be too large, too expensive (25) and too complex (38) for the
average person; computers are not widely used in business {31), they will not become regularly used in the
heme (34), and, importantly, schools should not be teaching about them (24, 36). At the same time, data
banks of persopal infermation are desirable (18)! The oblique factor, would appear to allude more strongly
to an ambivalence in people's thinking about computers. Both the higher loading positively~signed items
and the negatively-signed items are consistent with the interpretation of the Varimax factor. It is
interesting, however, that computers will not lead to wore leisure time {11}, they afe tied in with the
necessity for continuous growth in society (40), data banks of personal information are desirable (183,

and further, computers are somewhat superior to people (14, 28). Although an analysis of the meaning of
the.factor is not quite as clear from a juxtaposition of the two rotations as for the first ﬁwo factors,

it is considered to suggest that iéﬁorance about the state of the technological art ié related to some
antipathy to computers. There.is some support for.this in that the oblique factor is positively correl~

ated (.54) with the first factor but negatively correlated (-.64) with the second obligue factor.

Factor 4 This factor shows the most substantial and interesting difference between the two rotationms.
The Varimax factor suggests a '‘warm respoqse“ to the introduction of computers. Computers are not 'heart-
less machines' (23), and they will lead to more leisure time (11), but to offset thig, we should be pre~
pared to accept less péy {3) and to share our jobs with others {22}. There is just a hint of unrealistic
belief in the power of cam?uters in the suggestion that computers can learn (27); In contrast, the
oblique facter very much reflects a negative attitude towards computers characterized by the 'heartless-
ness' and poﬁer of computers and their threat to the individual (21, 4. 15). Computers ‘'know too much'
(105, they can be used for evil in the wrong hands (1%}, they cannot be made 'trustworthy' and securs (7),
data banks are undesirable (18), and business is already too dependent on them (12}. We should not have
to share cur jobs because of computers (22), and the further introduction of computers w£11 be counter-
productive (29). Not surprisingly, this oblique faetor is highly correlated with the first (.77} and with

the last factor (.61) discussed below, but negatively correlated with the second oblique factor {-.67).

Factor 5 Again in this facter, the two rotations lead to the same interpretation. The factor concerns
the "perceived superiority" of computers. They can think better than humans (14), they do not waste time
like people (30}, and cne day they will surpass humans in intelligence (28). The Varimax factor has a

suggestion of unrealistic support for the introduction of computers in so far as there is some belief that






