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Attitude toward computers: Development of a scale

ABSTRACT

This stoudy reports fLhe development of an instrument o measurs

attitude toward compuiers, The importance of attituds in

highil ighted

attaining +the full potential of computerization is

z=cale

and possible usas for the attitude toward computers (ATL)

are suggested.



Attitude toward computers : Development of a scale

\
Ferhaps the most wvisible manifestation of the information

revolution is the computer. Computerization Eas either changed
or has displayved the potential to change the work placs almost
all over the world., It has amerged as a major technological as
well as social movement in both developed: and develoﬁing
'aouhtries. Mo area of human sndeavour -— business, industry,
'éducatian, health, antartainment -—— has remainsd untﬁu:héd Ty
computerization. T he navitability of compoterization is
underscored by the fact that by 19837, the number of computers
(including personal computers!) installed in India was estimated
to be bhetween SE,QEEVand 198,020 (Bhatnagar and Ramani, in
”ﬁfess). AN  earlier, estimate put the number of digital computers
iﬁ.use in the United States at "well over 200,60@" (Kling, 173@).
In 1981 alone. organizations in the U.S. bpught one million data
terminals worth $2.5 bitlion, and this was sxpected to qgirow

constantly in the coming decade {(Zuboff, 1982).

Technological developments, particularly those which affect
impnrtant aregas of a person’s life such as work or 1ob, can evoke
diverse reactions  from  psople, According  tao | Beatz {1985,
people can  respond to rew technology in one of  the  following

thiree ways:

il some Will rajaclb its introduction and  may  say. for
@xample, "Walrit uantil pnew generation of equipments

appaar!
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1l others will put the decision on hold while managers
become computer litsrate, and
LLL} still otherzs will accept ths oprtimism o+ advisors  and

view problematic horror stories the way smokers view

cancer statistics, that is, "it can’' t happen here".

fuboff (1982, on the other hand, identifies three categoriess in
which peopnle can be grouped on the basis of their reacticons  to
technology: those who bemoan naw developments, Thoze who apolaua
mEw forms of techriology ., and thoss wino Cansiodsr temhnmlﬁgy Ty bee
fsutral o Disagresing with the “meuitral technology”  visw. she
suggests  three aress of concern tresulting from the usage of new
information systems:

i) guality of the employment relationship,

117 attitudes toward managerial control, and

1ii} basic beliefs about the nafure of an organization  and
the role of management. .

Successful installation and adaptation o computerization
requires  development of new infrastrachture anhich invalves huge
investments far acauiripg equipment, design of bthe physical space
amd furnizhings, A training people for  the new  workplace
{Haatz, 198531 Scacahi, 1987 . For any new technoloagy, people
must  learn to be comfortable in using the egulipment, lthev mLs €
undarstand ifts long term impact on economic and zocial struchure,

and organizations mush develop people who can use and mailntain

the system (Beatz, 1935:.

+J



Attitude toward computers

In spite of such realization, it is, indeed, surprising that
hremarkably few studies actﬁally aevaluate the wuse and social
consequences of systems in place” (Kling, 1980, p.89).  This may
be dus to a zet of basic assumptions which take people’'s
acceptance of new technoleogy for granted. Computerization seems
to have created.a new culturs of gensrally shared belizts such as
"anpyone ©an  wuse the computer", taveryonea can  benefit frnﬁ
computsrt, "the more péwer computer, the betiter® -(Sprmull‘
Feisler, & Zumbro, 19945 . Dévelmﬁinq in%rastru;ﬁ@ra and making
invastments without paying adeqgquate attention to the social
consequences create "tqnditioné under which aven the_ best
technically designed system will be less than useful" . (#ling,

1980, p.89).

It can be argued that computerization supports mither +lexible
cffices oOr regimented offices. Computerization can alsg  be
considered to simplify office work, reduce drudgery, and make
clerical work more flexible. Fersonal computers have also tended
tey provide some s glamour to clerical work. Carter ' (1984)
reported functional differentiation and creation of new positions
such as operators. programmers, analysts, and functional
specialization in terms of skills and expertise as a result of
computerization. She also observed dispersion of personnel
across functional areas, replacement of departments and groups,
as well as substantiali reduction of lower positions.

Computerization, ultimately, may to 1lgzad to a two-tier work

1.
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force——one elite and skilled praofessionals and the other doing
unavoidable menial Jjobs, and very flat organization structures
(Harris, 198%). Managing such organizations will be challenging
and will call +or innovative ways of dealing with ungrecedented

situations.

@uaiity of worklif= and performance form two crucial outcomes of
computerization. FPersonal computers have been perceived as being
quite helpfuel  1n amproving auality of  work lifs and  work
gffectivenass (Gattiker, Gutek, and Berger, 198%5), While peaple
actually enjoy working on computers, it can have serious negative
phygiclogical and psychoiagical consequences. It has created new
hazarda such asieyekstrain, back pain, and mental load due to
long hours with computers {(McGlothlin, 1984}, While physical
conditions at work have improved and operators do not complain of

gvarload of work, computerization has resulted in increased

psychological strain on psople. Stress associated with wvisual
display urnits has  resulted in restricted number of  hours
permitted on terminals, and  an  increase in duration ot
rest breaks (International Labaour Organization, 19845. Qftean

managers consider computer work to be boring and tiring because a
major part of the work is perceived to involve inputting numeric
data. This has - also created a tendency to delegate computer
ariented work to support staff and to complain that maintaining

i

proficiency on office computers takes more time than they would

~

like it to. Also, at times fairly hian levels of  frustration
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have been ochserved among managers who us2 office computers ("Many

executives," 1985).

Some other critical issues related %o computerization are

responsibility, power, and control. One view is that

technalogical change will increase worker s responsibility on the

‘

job  resulting in better control over one’'s  job. The opposite

view holds that computerization har seqmented the tasks and  has

created more routing and repetitive jobs. Besign of equipment
tends to dictate Lhe pattern of work which has resultsd in loss
af responsibiiity  and control over jobs (Carler, 175844

International Labour Organization, 19847,

Introduction of computing techcloggthas led to redistribution of
powef among dif#érent' functional areas and specializations
(Ehatnagar, 1984; Carter; 1984) . Som=s studies have attempted to
examine altering power relations among key participants  in
American municiﬁal governments as a result of auntomated
information systems. [n general, 1t wasz found that computer—based
systams of ten aarved as "molitical, power-rainforcing
instruments. .. (and} should be viewed as spcial resourcas  Ehat
are absorbed into ongoing organizational games but do not
materially ;nfluence the structure of the games being played"
(Kling, 1980, p.925. ‘While computerized systems have helped to

achieve goals of efficiency and effectiveness, they have alsg

enabled the management to exercise more control (Gattiker et al..
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1986) . Kling and Taconc (1984) have also obssrved that

computerization tightens control and discipline.

Two of the more important effects of computers in organizations
are on people and on their Jjobs. Atter interviewing
approximately 282 employees, supervisors, professicnals, and

managars from banking, retail, and consumer goods organizations

'

in  three countries, Zuboff (1922 reported deskilling and

elimination of discretion fro. ioh. nhe2 of the principal themes

which emerged from her study was that computer chanoes  the

individual’s relationship with the task. Computer madiates

i

e2tween the task and the individual, thus making work abstract.
Mowshowitz (1974) concluded that computers +fragmented tasks,
routinized worg, promoted centralization of power and control,
created loss of‘individual responsibility, and had a detumanizing
efFect. Arprehensions about the risk of return to Tayvlorism and
monotonous  form of more tediouws and repetitive tasks have also
bean eupressed, New technologies raise skill requirements
creating the need for a more highly skilled and varsatile
warkforce and pcsaiblé displacemant of low skillsd worksars

{International Labour Organization, 1954).

In additioﬁ, computers have affected interpersonal interaction
naegatively and have led to social isolation (Beatz,. 1945 Fling
and Tacono, 1934 Zuboff, 1982). Computers may 1solate and
eliminate from jobs older people who may find it dirficult  to
adapt; may 1ncrease inequities between rich and poor: may

introduce discriminatory barriers based on intellectual capaglity
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and education (Abelson, 1984). Computarization may =zlso generats
new social divisions based on knowledge of computing and role of
computing in the organization (Sproull, Haiﬁler, and Zubrqw,

1984).

Most of the problems related to use af technology come  from

people resisting it and sabotaging its  introduction {Heatz,
198%). Dus to such resistancs office automation has not gréwn Aas
rapidly as originally predicted ("Many executives”, 1983). While
changa is imperative, peacls resist change for ssveral  reasons
sauch  as insecurity, threasat o status, scononlc considerations,
cultural and emotional valuss, lack of trust, low tolerance for
ambiguitky and.several other social sychological dimensions.At
tines fears of qnder and inadeguate utilization of computers have
been expressed (Mukhopadhyaya, 1980). FBEeatz (1985) found that
inadaguate plann;ng for human resouwrces impact of change lgd to
dissafisfactlion and reduced results of new technology. Employess

had developed ways to frustrate the data gatharing method used to

Compute the productivity soora. [ome of Lhe common foarns of
zapntags observed were deliberats antry of inoor ~ect inforoation,
and passive resistance such as  slowing  down to {foil the

implementation.

Given such widespread positive ard nagative sccixl  and
psychological effects of computerization, widerstanding how
peonle perceive computing techrnology, and what binds of attitudes

and beliefs are held by organizational members., would be a

crucial dimension for successful acquisition arn,  inmplementation
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of new technology (Beatz, 1993; Gattiker =t al., 1983).

Feople’'s perceptions can influence their interpretations of

events and their reactions to them (Bem, 1978; Weick, 1979).

Differences  in perceptions may lead to problems of conflict and

coordination which in  turn may affect productivity and

profitability (Gattiker et al., 1983; Gold, Roseqgger and Hoylan,

1938). It is crucial Ffor the managemenf to understand  how

emplovess avaluate the nrnew technology ot cojmctives of
productivity and effectivesnsss have to be  achiaved (Fattiker,
19847, I+ they look upon 1ft tavorably, they will fternd to accept

it easily and will even make adiustments tg suit its requirements

and proper implementation. I+, hﬂwever; they do not look upon 1t

favourably, then utilizing the technolegy to ihs +full potential

will become extremely difficult, if not impossible.

Attitudes have long been bioowsn Lo contribute o fthe understanding

af an individual’s response  and reaction to a stimulus  or

situation (Maisr and Verser, 1982). The

Ut
lnz

abhility and

consistency of attitudes i ch2 organizational setting hav also

Hil

heen demonstrated inm a five—y2ar longitudinal study by Staw and

~

Ross (1985} . Harris (1989) has argued for the nesed for a change

in attitudes to effectively meet the shift to electronic and

antomated équipment at work. While wvery little  empirical
research has been  done concerning attitudes toward
computerization (Eling and lacono, 1984, Ythe relative neglect

of user attitudes in the study of office information technology
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could be detrimsntal to {(the) goals... of facilitating higher

productivity and job satisfaction" (Gattiker et al., 1986}).

Even though computers are fast becoming almost ubiquitous, the

full pntential of computerization is yet to be realized. Lack

of attention to attitude toward computers appsars to be one of

the significant reasons for their inadequate wutilization. A

clear need, therefore, exists +or a standardized measure Lo

develop a bestter understanding of such attitudes. This paper

reports the development of such an instrunent.

METHOD

A pool of .itemg was generated after referring to a

variety of sources. Some of the items were adapted from Gattiker

et al. (1985). This pool aof items was discussed with a group of

managers and with some computer professionals specializing  in

software develiopment and implsmentation af computerization

projects. BHased on these discussicons, 50 itzms were retained for

further analysis.

As & pilot study, an  instrument containing these 50 items

was administered to 53 participants of a management development

araogramne  for middle lavel managers with five or more  years of

work  experiaence, working with medium to large organizations in

public and nrivate sectors. Respondents were asked to mark their

personal  opinion concerning the S50 statements on a seven—-point
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scale ranging ?ram 1 for "strongly disagyrse" tao 7 fbr “strongly
agrea’ with the midpoint of 4 representing “neitﬁer'diaagrea nor
agree". Twenty-five statements were negatively worded to reflect

‘ ‘ . i . !
#n unfavaurable attitude toward compulsrs and  werse reverse

Searad, Far'thé purpose of analysis, the @ r1iems wers grouped
into  four  apriori cateqaries: worﬁ effectiveness — 15 items,
quality of WOork Life — 11 items, control - é items, and ggnérai -
. N itéms. n *the basis of item analysis and cnmputaticnr'o+r_

reliability following Winer (1971), - 45 items were retained for

further analysis.

The " 45S—-item. version of the instrument was adninistersd to 198

participants of various management de?elcpment pragrammes held at

& leading instituta of management iIn  the country.

A pfincipal components analysis with varimax rotation was
performed on the 190 rezponses of the 45—itsm  instrument. The
initial analysis indicated a 14-factor solution. After dei=fting

the items which did not have loadings of @.3@ or higher onany of
the factors (Nunnaliy,. 19723, 2% items wers ratained for furiher
analysis; & principal coonponents analgsia witihh varimax rotation
WS perfermed on the 235 retained items. dnly those items ware
iz lnded which loaded at least @.50 on a factor {(Nunnally, 1278}).
Estimates of reliability for each of the seven subscales and also

for  the entire instrument consisting of all the 23 items were

camputed. The factaor structure of the saven subscales was also

examined individually to check their dimensionality.

1@
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RESULTS

A biographical profile of th2 respondents is provided in Table 1.

Az many 2% 138 (823.16%) of the raspondents weré male, making the

sample overwhelmingly mals dominated. While the average age of

the sample was around 42 YEArS, the 36 to 5@ vears age group

accountad for almost two—third of the sampls. semanding the ages
group  to A1 to S5 vyears covered almost the esntire sample
(92.864%4). n similar lines, the work axperisnce range of

4 to 3@ years covered the bulk of the respnndentﬁ (88.42%4) while.
the 11 to 25 years range accounted for about two—third of the
sample. ‘Bulk of the réspnndents had master’s degree or abovg
while almost all the rest had education up.o  +the bachelor s
level. .Privata.ﬁector and government organizations covered about
a third of the sample each whereas about one—fourth of the
respondents were employed in puhlic sector organizations.
Among the - functional areas, the highest number of sxecutives were

wWorking 1 administration, followed by finance/accounts,

personnel, and marketing/sales in that order. About half of the

respondents belonged to senior levels of management . of their

organizations and about one—-third were middle level managers.

Top managers were around 18 percent. Hardly any of the

participants (S.8%) nad actually used software and worked with

pDersonal computers though gquite a few {36.3%) were hopeaful that

11
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théy'cuuld do so with just a little help. In general, comouter

aAWareness was low.

Rezsults of the 7-factor solution of the principal components

analysis of 23 itams with varimax rotation are in Table 2

Table 2 about here

The first factor contained seven itenms mostly refarring. fo how,

A% A result of computerization, working would becoms sasier, mors

enjoyable, and 50 on. It was, thus, labelled “"work facilitation®.

it also accounted for the highest percentage of variance out of

all the seven #actcﬁs. The second factor, consisting of three

»

items, was labelled "effect on peopls" as it referred to possible

retrenchment and reducad interaction as & resuwlh of

-

computerization. Factor referred to what might have to be done

before computers can actually be ussd and was, therefore, callsd

"arsnaratory action®, The next Fagtor——called ‘tYeffect on
auwkanomy" —— contained items refarring to control of people’s

hehaviour at work and taking away their freedom. The Ffifth
factor contained three statements concerning the quality of data
provided by computer and the effect of computerization on  the

speed and thoroughness df work and was, thus, called "quality of

Dutput."‘ The next factor combined thiee broad statements about
the overall effect of computerisation and was labelled
"general sffectivensss”. The last factor referrsg to the varisty

12
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and challengs in jobs and to tasks at wotrk . It was, Emarafors,.

jabelled “"nature of work".

It couwld., thus, he said that the 23~-items instrument contained

1
Ry

=even subscales corresponding to the seven factors., Tha

it

3
~
LA
~}
o
-~

variance account=d for by the first component rangsd firo

for the Nature of Work subscale (Factor 7) to 49 ,.38% for the

-

Seneral Effectiveness subscale (Factor &' as indicated in  Table

omponent solution seemed adequate far sach of  the

i
[N]
3
o
!

TEV & subsCAles. The subscales are P

Reliability estimates {for each of the seven subscalss ara  also

indicated in Table . These ranged from 94;25 ton @A.441. The

sstimate of reliability for the complete instrument witn all  the

P
AT
N

. Ltems was B.86.

A

r+

The SCOrEs 0N he aseven subscales were carrelated. The
correlation coefficients are in Table 4. it can be s=en that fTha
correlation coefficients of Work Facilitation (Factor 1), Guality'
of Output (Fg:tor %), and Nature of Work {Factor 7)) with one
another are the highest Qith the exception of their ralatimﬂsﬁipﬁ

with General Effectiveness (Factor &), Sigilarly. thes

relationship between effect on Feople (Factor 2) and Effact  on
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Autonomy {(Factor 4) 1is the strongest as compared to the

relationshnip of these two with all the other subscales. Az could

oe

iD

xpected, the general effectivness subscale is significantly

correlated with all the other subscales. These ralationships

tantatively indicate that there may be two sets of subscales, onse

work—-related, consisting of work facilitation, guality of output,

arnd  nature of worki; and the other people—-related consisting of

gffact on people and affect on auto amy.

Table 4 apput here

DISEUSSION

The development of an instrument to measure attitude toward

computers {ATC) has been reported in this paper. The results

revaeal fthat the ZIZ-i1tem instrument taps attitude toward computars

wiith seven tactors. The full ATC scale and its seven subscalss

denorstrated satisfactory internal oonsistency and  factorial

3

-
g

abllity.

The investments of time, etfort, and money being mads  in

computerization can vield better returns through the use o+ thes

ATC. The instrument is likely to be useful in a wide varigiy of
organizational settings. flrganizations planning to go in far
canputerization can use the ATC to discover areas in wiich

wnfavourable atbitudes exist which may Hamper implementation of

compuisrization projects, These areas can then be targetboo ooe

14
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appropriate unfreezing programnes to alter attitudes as a part of

the preparatory action for computerization. {In the other end of

the continuum, organizations that have already gone in for

computerization and are facing problems in implementation and

full wuwtiliration despite taking care aof all technningical  and

system development aspects, may find the A&TC useful for

1

identifying attitudinal obstacles and getting some clues and
ﬂ -

directions for corrective action.

[n Summarys tie  OTo can serve as a wseful  dian i
arganizational effarts to  achieve the full ot
computers. This instrument is also likely to facilitate fuirtiner

empirical work in certain areas of organizational functioning

which are affected By computerization but in which such research

[ 3

has been hampered due to lack of a standardized measure.

Hopefuliy, future use of bthe ATC will result in more afficient

and willing use of comcutars leading to greater organizational

affectiveness.
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TABLE 1

Cample Frofile

Age Number Farcent

=
T
&
[
~,
1B
bl
B
i
kJ
-
-
{

i
|
Fuy
=
iy
R
b
-J
»
—
—

Above 595 vears 4 2.11

Work EBExperience

(=19, 30, S.D. = 7.38)

i - 1E A 18.95

25 - X4 32 i&6.84

Shove A vears 1@ I

vessContinued o next page
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TABLE 1 (Continuead)

Evucational level Humber Farcent
Bachalor's Degree 75 7,47
Master ' s Degres or above 1ia 598,95

hind of drganization

‘Private Sector 7 36H.84
Public Sector 47 24.74
Government HE IE. 14
Others 8 4.21

functional Arsa

Finance/Accounts 2 14.7

Markating/Sales 20 10,53
Farsonnal w25 1%.15
Froduction 12 &.3Z2
Enginesring 15 7 .89
Administration 4 21.85
Electronic Rata Processing 2 1.85
Dthers | 5 18.42

c-r. Doptinued on nest page
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TaBLE 1 (Continued)

Top Managsment 24 . 12.63

-Senior'ﬂanagament T S@.33

Middle Management , &b . 34.74

Junior Manage@ent Iz 1;58
.

Computer Awareness

Can carry on intelligent
canversation about
computars 25 13.26

Familiar wiliy hardwarea,
aoftware, and compuoter
capaipllities 29 135.24

Carn work with FO with
little help Fa| 56.84

Have used spreadsheet or A
sther PC software 11 5.79

Familiar with programming
lanquages and system
design 25 13.16
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TARLE 2

Results of Frincipal Components Analysis

FACTOR 1

Work Facilitation

Iteam Loading

1 B.582
2 B.7E28
A B.7i74
4 H.655
1a P.783
19 B.4611
22 o D.548

Eigen values 4.194
Mar mocchd for:l8.243%

FACTOR 2 FACTOR I
Effett on Fegple Freparatory Action
Item Loading Item Loading

14 D.635 21 2.5974
18 8.880 23 @.o%A
28 B.6%1
Eigen Value: 1.935 Eligen Value: 1.4638

Var acctd for:8.413% Var fcctd for:7.122%

a2 sontinued on next page
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fAttitude toward

computers

TABLE 2 (Continued)

FACTOR 4 FACTOR 3 FACTOR &
Effect on Autonomy Ouality of Dutputb general Effectivenesss
Item Loading Item Loading Item LlLoading

g . @.315 b 11 D.504 | B.444
? 0.4621 15 * @.72% & D.4671
17 .695 ‘ 146 @.7@ 1= B.o62b
Figen Value: 1.515 Eigen Valus: 1,423 Eigen Value: 1,444

Var Acctd for:4.538%9% VYar dcctd fors«7.@877%

FACTOR 7

Loading
7 a.704
12 @.8254

Eigen Value:
Var fAcctd for:

1.766
7.678Y

e

Var Acctd for:7.2034%



Attitude toward computers

Subscale Characteristics

5065c§12 ‘Percent Variance Reliability
' Explained by First. Estimate
Compaonent
i 534 .224 0.825
2 S&h .22 R, 550
= &9 .574 @.f7l
4 49 575 &, 55a
bt 49 .575 | D.4658
& 57 .75H4 @.§41
7 FA=I N ¥ B.554




attitude toward computers
TARLE 4
CORRELATIONS AMONG FACTORS
FADTIOR 1 FACTOR 2 FACTOR T FaAaGTOR 4 FACTDR 3 FACTOR & FACTO

‘RCTOR 1

Tt al o
cili-
"Etion)
DR 2 D..A7T

+teoh
peoplel

R TOR 3 P.ETiI4kK @.972
spara-

Bry AC-

on)

MCTOR 4 Q.1679% @.47@**# @.124
Ffeact K 4
Huto—

- mv}
[hoTOR S D.E2TEEXx B.129 3.220%% 0.220%%

Hual ity
T gutbput)

[T & LISSIRNEY & & | D.1381x A.ITHFERE §.IZR9KK @B.a22%%%
SEETRE-Tat

ffecti-

Bross

BCTOR 7 B.A30x%kx @.116 D.352%kK  D.I23AHKKE DLIT7INGE D.AZ0%KX
“Bature
| Wori)

x pd D.0%
b kK po @.0@7
ke pd 0.0045




Footnote

1 Complete instrument is available on reguest from the first
agthor.



