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ABSTRACT

The current research report seeks o investigate the relationship between
psychological type/cognitive style, and computer attitude components, namely
computer anxiety, computer confidence, and computer liking, in & sample of
full-time banking employees. Psychological type is assessed by means of the
dichiotomous preferences of extraversion-iniroversion (E-l), thinking-feeling
(T-F), and sensing-intuition (S-N), based on Jungian personality theory, and
operationalised by the Myers Briggs Type Indicator. The T-F and S-N
preferences, being mental processes of judging or perceiving, may also be
interpreted as cognitive styles, Pertinent to the current investigation is the
impact that ceriain demographic variables have on computer attitudes, in
terms of their relationship with, and their ability to predict computer attitudes.
Research results provide moderate support for the proposed hypotheses. Mo
relationship was found between the extraversion-introversion preference and
computer attitudes. People with & sensing preference exhibiied more positive
attitudes towards computers than pecple with an intuition preferences. People
with a thinking preference indicated less computer anxisty and more positive
computer atiifudes as a whole than their feeling counterparis. No relationship
was found between the T-F preference and computer liking or confidence.
Age and previous computer experience were found to have the strongest
relationships with computer atiitudes, suggesting that these two demographics
could predict computer attitudes more effectively and conclusively than
personality variables. No relationships were found for gender differences and
computer aititudes, contrary to previous research.
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CHAPTER i

The current chapter aims fo present, discuss, and evaluate reference works
and fiterature which are central 1o the field of research under investigation.
Areas to be covered include the influx and impact of computers into the
modem workplace, and the importance of computer use and adaptation in
crganisational practice. Following tis is a description of computer attitudes,
namely compufer anxiety, comptiter confidence, and computer Ilking, along
with an explanation of the psychological basis of attitudes. The concepts of
psychological type and cognifive siyle ars then introduced, incorporating the
dichotomous prefersnces of exfraversion-introversion, thinking-feeling, and
sansing-intuttion. Appropriate lo the rescarch Is the relationship between
demographic variables and computer attitudes. This section is discussed in-
depth, owing io various interesiing, yet often coniradictory past research
mmngs. By presenting the history of particular areas to be researched, as
well as the origin and development of dehales in the ares, the researcher
aims to show how the concemns of the prasent research it into these debates
and how the present rosearch will move forward from, or relate fo, existing
work done on the topic of compuier atfitudes and psychological type/cognitive
style preferances. Incorporated within this section will be a clear and logical
discussion cf the theoretical framework or body of ideas that will be used to
frame the research. Implications of these discussions for the current
investipation will then be presented, as well as the rationale for conducting the
study. This will be followed by the hypotheses and research questions
pertinent to the investigation.

1.1 INTRODUCTION

Since the appearance of tho first personal computers in 1981, soclely has
witnsss:d an explosiot in the uses and applications of computers. It has been
speculated that, in this short time period, the personal computsr has reached
the equivalent socictat penetration of the telephone in its 75 vears of use
{Brock & Sulsky, 1994). Computers are widely used in home, edusational, and



occupational settings {Cohen & Waugh, 1989; Colley, Gale & Harris, 1994).
There is no caubt that computers and high technology are here to stay.
Companies are automating tneir operations at an ever-increasing rate with the
aim of improving productivity, competitiveness, and profits. The computer,
with all its varied uses, has become an integral part of comorate work life
(Harrington, McElroy & Moirow, 1980). In particular, the computer has
revolutionised the manner In which tasks are carried out in the workpltace.
laborious filing systems have been replaced by databases, typuwriters are
now scarce in deference to the speed and accuracy offered by word
processors, and time-consuming mathematical operations have now been
reduced to tasks requiring fiitle more than a few seconds to compiete (Brock &
Sulsky, 1994), These changes have led to an increase In wha' Dard, Moran &
Newell {1983) refer to as ‘human-computer interaction’, which is any process
in which *the user and computer engage in a communicative dialogue whose
purpose s the accomplishment of some task” (p. 4) (Whitley, 1997). Harrison
& Rainer (1992b) refer to employees making hands-on use of computers in
their work as end-user computing (EUGC). As Fisher (1995) asseris, end-user
computing has become increasingly important, owing to the shift over the past
40 years from a focus firstly on the new technology alons, to how the
organisation can adapt fo the new technology, and ultimately o the realisation
that the success of this adaptation lies in the moiivation, behaviour, and
aititude of the individuals who operate the fechnology.

With the mass introduction of computers in the workplace, researchers have
spent considerable time investigating methods of effectively Integrating this
technofogy into the daily routines of employees at all organisationa! levels
{Crabie, Brodzinsli, Scherer & Jones, 1994). Following from this, there has
been increased research interest in examining the affective responses of
individuals who use computers in the work environment (Broclk & Sulsky,
1964).

Many resaarchers {Heinssen, Glass & Knight, 1987; Cohen & Waugh, 1989;
Davig. 1989; Steier, 1989; Harrington ot al,, 1990; and Marcoulides, Mayes &
Wiseman, 1995) ascert that despite the proliieration of computer technolagy



into modem society, and despite computers and information technology
having the capacity to improve organisational performance, these gains are
often neutralised by the apprehension and unwiilingness of employees to use
the systems. There is evidence that the actual aititudes towards these
machines are not as positive as one would expect, and that the use of
computers can be an anxiety-provokirg experience for many individuals.
Calhoun (1881, in Marcoulides et af., 1995} was one of the first researchers to
axamine the interaction between computers and human users, and found that
the infroduction of computers into the work environment caused considerable
diss=.tisfaction arnong employees. Possible causes of resistance to computer
use inciude personal characteristics, such as age, gender, and educational
ievel, the meanings which individuals ascribe to computers, prior experisnces
with computers (Gardner, Discenza & Dukes, 1993), negative attitudes toward
computers, anxiety toward computer use, limited skill in computer use
(Harrison & Ralner, 1892b), and a lack of ¢ :mputer knowledge or a more
generalised fear of computers and technology (Harrington et al, 1980). This
fear has been variously labelled technosiress, computer-phobia, and cyber-
phobia, and more recently we speak of the modern day malalse of comptuiter
anxiely (Henders +» Deane, Barralle & Mahar, 1895). In addition, researchers
have focused on soveral other atfifudes towards computers as a major
determinant of using them (Gardner ef al., 1583), namely computer fiking and
computer confidence (LLoyd & Grasgar-, 1584},

Fear of using computers and negative attitudss toward computers, if they
indeed sxist among employees in the workplace, are uniortunate bacause, as
Marcoulides (1988) and Ogletree & Williams (1990) maintain, the confinuous
growth and advancement of computers In the work environment means that
familiarity with compuiers and the ability to use them effectively and
compstenily have becomne raquisite to participation and success in most fields
within the occupational sphere. Because of thelr ability fo enhance
productivity, computers have become an indispensable componemnt of
business practice, and it has bacome increasingly difficult io avoid daily
interaction with computerised technology (Gliroy & Desal, 1986; Henderson et



al., 1995), In fact, end-user computing s«ifls have become more of a
necessary skill than an lective capability for employees (Szajna & Mackay,
1995).

1.2 COMPUTER ATTITUDES

According to Maguire (1985, in Whitley, 1996a, p. 391}, an altitude is “a set of
evaluative beliefs about an attiiude object - which can be a person, thing, or
idea - and the positive and negative smotions associated with the attitude
object.” According to McGuire (1985), in Welten (1989), aflitudes locate
objects of thought on dimensions of judgement. Objects of thought may be
anything, from social issues. groups, institutions, people, or consumer
products (such as the computer, in this case), to name a few. Dimensfons of
Jjudgement refer to the various ways in which we might evalua? 1 the objects of
our thoughts. Weiten (1989} points out that although aftitudes are social
judgements, they are not sxclusively cognitive in nature. Atiitudes are
complex mixiures of cognitive, emotional, and behavioural components. The
cognitive componant of an atfitude consists of the beliefs we hold about the
object. The affeciive component is made up of the emotional feelings
stimulated by the object. The behaviourai componeni consists of
predispositions to act in ¢ertain ways toward the object.

Many researchers in the field of information systems development have
emphasised the importance of users’ attitudes (Zmud, 1979, expectations,
satisfaction, emotions, beliefs and values, for the successful Implementation
of information systems (Henderson, Deane & Ward, 1995). Of particular
interest in the present research are psychological characteristics of individual
users. Specifically, characteristics of individual *:sers such as attitudes and
anxiety regarding computers have been identified as variables related to
resistance and commitment (Kay, 1980; Koslowsky, Hoffman & Lazar, 1990).
indeed, as computers have become increasingly common in our educational
and ccoupational settings, one facior in thelr successful implementation is



user acceptance, which may be infiuenced by the users’ aftitudes (Koohang,
1989).

Carver {1988} poslis that there is conflict and confusion in the computer
attitude literature owing to the fact that many researchers frear atfitudes
toward computers as a unitary construct rather thar as a mullifaceted
construct. Multifaceted constructs are composed of two or more correfated
components, each of which could have different relationships te another
variable. The variety of computer attitude scales that have been developed
and their differing content suggest that cornputer-related atiitudes are indeed
multifaceted, including compt nents refated to anxiety about using computers,
self-confidence in dealing with computers, and positive and negafive beliefs
about computers (Lalomia & Sldowski, 1993). Based on the extensive
research support for Loyd & Gressard's (1984) Computer Attitude Scale, the
praesent research examined three computer aititude components, namely
compute: “nxiely, compuler vonfidence, and computer liking.

1.2.1 Computer Anxiety

Computer anxiety Is one possible barrier to the acquisition of computer skills,
Many people exhibit fear at the thought of using computers, a condition also
known as cyberphobia (Dyck & Smither, 1984; Lankford, Bell & Elias, 1994;
Reznich, 1896). In a meta-analysis of 81 research reporis on computer
anxlety, Rosen & Maguire (1990) stated that, on average, 25% of all people
“feel less than compietely comfortable with computers” (p. 180). . has been
estimated that computer anxiety affects up to 30% of the U.5. worldorce
{Harringtor ef al, 1990). Rosen & Maguire (1890) add that up to half of all
college students, business people and scholars may exhibit computer anxiety
at some stage. Educational and employment status does not guard one fiom
the effects of computer anxiety (Lankford et al, 1984). Howard (1984, in
Lankford et al., 1994) surveyed 138 business managers and found that nearly
one third of the managers reported experiencing computer anxety.



Cambre & Cook (1985) report that computer anxiety Involves an array of
emotional reactions including fear, apprehension, hope, and personal threat.
The causes for the emntional reactions that n.ake up computer anxiety are
probably many. Over the years, vanius researchers studying computer
anxiety have produced several self-report instruments designed to examine
the construct, most of which proposed the existence of the factors belle* ad to
underlie computer anxiety. Based on these instruments, various definitions of
computer anxiety have been proposed. In combining these definitions,
computer anxiety may be gen~rally defined as an affective response of fear,
apprehension, or anxiousness evoked in individuals when they use
cormputers, or when they consider the possibifity of computer utilisation
(Simonson, Maurer, Montag-Torardi & Whitaker, 1987; Cambre & Cook, 1987;
Igbaria & Parasuraman, 1989; Pilcite & Gable, 1890; Crable et al., 1994;
Raub, 1984, in Marcoulides et al, 1995; Anderson, 1996). it may be
accompanied by feelings of nervousnass, intimldation, hostility, worries about
embarrassmant, icoking foolish, damaging computer equipment, encountering
indecipherable error messages, working with a “powetiul other”, inadequate
documentation, losing control, disappoiniment, and a sense of fufility (Banks &
Havice, in Lankford et al, 1984; Mecinernsy, Moinerney & Sinclair, 1994).
Generally, most definlfions of computer anxiety focus on the negative
emotional reactions fo the use or anticipated use of computers, which are
perceived as personally threatening to the user {(Gardner et 2/, 1993). The
above definition and explanation of the components of computer anxisty is a
result of many independently conducted studies, clearly indicating that there is
consistency in the hypothesised dimensionality of the construct of computer
anxiety (Marcoulides & Wang, 1990).

Research has identified computer anxiety as a significant problem of human
performance (Reznich, 1996}, and is believed fo affect a substantial number
of workers and students (Lankford et al., 1984). Computer anziety can hinder
an individual's ability to use a computer effectively, and might reduce the
willingness of that individual to spend time In computer related activities
(Gardner ef ai., 1993; Dyck & Smither, 1994). Theorstically, it has been



suggested that people with computer anxiety will avoid using computers
(Simonsecn ef al, 1987). This phenomenon is explained by operant
conditioning, such that anxiety Is viewed as a drive that motivates the
individual o avoid the stimulus for anxisty. These avoidance patierns remain
stable for long periods of time as a result of the reinforcement they receive
from their capacity to diminish anxiety (Henderson, Deang & Ward, 1995).
Although Rohner & Simonson (1981, in Campbell, 1989) found that computer
anxious people tended to avoid using computers, this finding has not baen
consistently supported (Kernan & Howard, 1990).

1.2.2 Computer Confidence

Computer configdence s definad as confidence in the ability of an individual to
learn about or 10 use computers (Loyd & Gressard 1984).

1.2.3 Computer Liking

Computer iiking may be defined as an individual's enjoyment or iiking of
computers (loyd & Gressard, 1984).

Please note that the above two constructs, namely computer confidence and
computer liking, are ralatively simply defined. These two constructs were
introduced by Loyd & Gressard (1984}, and have not been elaboratsd upon in
terms of definition and explanation by any other researchers. Computer
anxiely, on the olher hand, involves more complicated psychological
dimensions, and hence has been differently defined, studied, and interpreted
by various researchers, as is evident in section 1.2.1.



1.3 MEASUREMENTS USING THE MYERS-BRIGGS TYPE INDICATOR

1.3.1 Psychological Type

Kernan & Howard {1290) mainiain that accurately predicting computer-related
bshaviour and atitudes may require an investigation of different perspectives,
one of which could be personality vardables. Although Weinberg (1971, in
Whitley, 1996a. identified personality as an important individual difference
variable in human-computer interaction over 20 years ago, relatively litile
research has focused on this topic and not much of that research has been
theory-driven. Thus, ailthough only a few studies have been performed, they
are potentially important because they could provide important information to
those who are attempting to reduce computer anxiety {(Maurer, 1994).

Psychological type is a theory developed by Carl Jung (1875 - 1861), and
subsequently operalionalised by the Myers-Briggs Type indizator, In an
attempt to explain the apparently random differences in people’s behaviour
(Briggs Myers, 1993). The theory enables us to expect speciiic personality
differences in particular people and to cope with the people and the
differences in a constructive way (Briggs Myers, 1980; Briggs Mysrs &
McCaulley, 1985). According to Jung's theory, much seemingly chance
variation in human behaviour is not due to chance; rather, it is the logical
resuit of the difierences in people’s mental functioring. These differences
concern the way in which pecple prefer to use their minds. The essence of the
idea is that when one’s mind Is active, one is involved in one of two mental
activittes:
« taking in information, i.e. the process of becoming aware of things, peopls,
occurrences, and ideas - Known as perceiving; or
« organising and coming to conclusions about the information which has
been perceived - known as judging.
Jung observed that there are two contrasting ways of perceiving, namely
sensing and intuition, and two confrasting ways of judging, namely thinking
and fesling.
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Sensing Intuition Thinking 1aaling

Everyone uses these four mental processes in both the external world
{extraversion), and the internai world (infroversion). This results in eight ways
of using one’s mind. Jung believed that every person has a preference for
using one Kind of perceiving, and one kind of judging, and s drawn either to
the external world or the internal world in exercising these mental processes.
The variations in peoples’ prefersnces result in fundamental differences
between people, and the subseqguent patterns of behaviour stemming from
these prefersnces and the interactions between them allow one to describe
aspaects of an individual's personality {(Jung, 1971; Mason & Mitroff, 1973;
Briggs Myers, 1980; 1993: Kirby, 1997). Although these modes of preference
are in conflict, neither one is superior or more fundamental than the other
{Miason & Mitroff, 1973).

A preference for sensing refers to those types of individuals who rely primarily
on data received by their senses in order to perceive the objects of the world.
Sansing types are thus typliied by sensory procsases, ohiactive, hard facts,
realism, the present moment, acute powers of observation, memory and
atiention 1o detail {(Mason & Mitroff, 1973; Briggs Myers & McCaulley, 1985),
and have the patience for routine, precise work (Henderson & Nutt, 1980).
Sensing types are so interested in the actuality around them that they have
little attention to spare for ideas coming faintly out of nowhera. On the other
hand, people who prefer inivition are so engrossed In pursuing the
possibilities a situation presents that they seldom look very intently at the
actualities (Briggs Myers, 1993). intuition thus refers to the made of perceiving
objects as possibilities. Whereas sensing perceives objects as they are, in
isolation and in detail, infuition perceives objects as they might be and in
totality (Mason & Mitroff, 1973), rarely focusing on individual elements in
isolation. These people dislike routine and precise work, tend to rely on
hunches, and prefer new unstructured problems (Henderson & Nuit, 1980).



They are thus more imaginative, theoretical, abstract, future-oriented, and
creative (Briggs Myers & McCaulley, 1985).

Thinking individuals are the types who rely primarily on cognitive procasses.
Their evaluations tend to run along the lines of abstract true/false judgements
and are based on formal systems of reasoning Thay are more impersonal In
their evaluations, relying on pragmatic, logical analysis to guide their decision-
making (Mason & Mitroff, 1973; Henderson & Nue't, 1983; Slacum & Hellriegel,
1983). Thinking people iry to menially remove themselves from a situation to
examine it objectively and analyse cause and effect. Their strength lies in
figuring out what is wrong with something so that they can apply their
problem-solving abilities (Briggs Myers, 1933). Thinking people may develop
characteristics associated with analytical abiiity, objectivity, and criticality
(Briggs Myers & McCaulley, 1985). A preference for feeling implies the type of
individual who relies primarily on affective processes. In making decisions,
they consider what is important to them and to other people. They mentally
place themselves in a situation and identify with the people involved, and thus
make decisions based on person-centred values (Briggs Myers, 1983).
Thinking types systematise and attempt to generalise from a logical base to
explain thelr actions; feeling types take moral stands, are interested and
concerned with moral judgements, and seek 1o understand the personalities
affected by the decision and the unique characteristics of the decision {Mason
& Mitroff, 1973; Henderson & Nuit, 1980; Slocum & Heliriegel, 1983}, The
classical distinction in psychology between “tough-minded” and “tender-
minded” people is concerned with the T-F difference (Briggs Myers &
McCauliey, 1985).

People who prefer extraversion tend to focus on the outer world of people and
external events, They direct their energy and atiention ouiward and receive
energy from external events, experiences, and interactions (Briggs Myers,
1993). Thelr minds are outwardly directed, they are people of action and
practical zchievement, and they are understandable and accessible (Briggs
Myers, 1980). People who prefer infroversion tend to focus on their own inner
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world of ideas and experiences. They direct their energy and attention inward
and receive energy from their internal thoughts, feelings, and reflections
(Briggs Myers, 1993). Their minds are inwardly directed, they are people of
ideas and abstract invention, and they are more subile and impenetrable
{Briogs Myers, 1980).

The four dichotomous fypes in Jung's theory, as operationalised by the Myers
Brigas Type Indicaior, are summarised in Tabie 1.1.
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TJable 1.4

A Summary of the MBTI® Preferences

EXTRAVERSION (E)

o Attuned to the external environment

» Direct thelr energy outward

s Fosus on external events,
experiences, and interactions

e« Speak first, reflect later

INTROVERSION (I)
Drawn to the inner world of ideas

s Direct their anergy inward
« Focus on internal thoughts, fasling

and reflections

» Reflect before spealdng

» Sociable and exprassive = Private and contained
SENSING (8) INTUITION (?8)
s Take in information through five Use their "sixth sense”
senses Focus on possibilities
« Focus on what is real and actua Abstract and theorefical

» Factual and concrete, notice details

+ Sequential in observing and
remembering

» Trust thair experience

Look for patierns and connections
Trust thelr inspiration

THINKING (T)

o Look at logical consequene sofa
choice or agtion

s Examine a situation objr stively nd
analytically

¢ Use cause and effect reasoning

« "Tough-minded"

FEELING (F)

Make declslons based on person-
centred values

= Subjective and sympathetic
s ‘Tender-hearfed

JUDGING (J)

e Live in a planned, orderly way

» Make decigions, coms to closure, and
move oh

+ Structured, erganized lifestyle

PERCEPTION (P)

Live in a flexible, spontaneous way
Feel contined by plans and decisions;
prefer to ba open to experience and
opfions

Source: Briggs Myers (1993)

Understanding the sirengths and weaknesses developed by people with
different prefersnces is one of the greai benefite of psychological type and tha
MBTI®. For the purpose of the present research, knowledge of the effects of
preferences in work situations Is necessary. Briggs Myers {1993) offers some
interesting ideas which will enable the reader to comprehend the preferences
being investigated in the current study. These are presented in Table 1.2,
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Tabls 1.2

Effects of Preferences in Work Situstions

EXTRAYZRSION (E)

e Like variety and #stion

s Often impatient with long, slow jobs

« [nterested in the: activities of thelr work
and in how other people do it

= Often act quickly, somatimes without

HITROVERSION (i)

o Like quiet for concentration

Don't mind working on one project for
a2 long time unintarruptediy

Interested in the facts/ideas behind
thair work

thinking Like to think before they act,
+ Develop ideas by discussion soimetimes without thinking
e Leam new tasks by talking and doing Learn new tasks by reading and
reflecting
SENSING (S) INTUITION (N)
» Like using experience and standard » Like solving new,complex problems
ways to solve problems Enjoy learning a new skill more than

» Enjoy anblying what they have
already i..amed
+ Seldom make errors of fact
+ Llke to do things with a practical bent
¢ Like to prasent the details of their
work
first
s Usually proceed step-by-step

using it

fiay ignare or overlook facts

Like to do things with an innovative
bant

Like fo present an overview of their
work first

Usually proceed in bursts of enargy

THINKING (T)
s Use logical analysis io reach

FEELING (F)

» Use values to reach conclusions

conclusions » [ook at the underlying values in a

« Lool at the principles fnvolved In the situafion
situatlon
Source: Briggs Myers (1893)
1.3.2 Cognitive Style

Since the 1970s, several researchers began fo emphasise the importance of
cognitive style as a salient variable influencing user atftitudes toward
computers (Mason & Mitroff, 1973; Benbasat & Taylor, 1978; Zmud, 1979).
Today, it is still proposed as a potential infli.ence variable on computer-user
skills and attitudes (Harrison & Rainer, 1992a). Cognitive siyle refers to the
characteristic processes individuals exhibit in the acquishion, analysis,
evaluation, and interpretation of data used in decision-ma’’. 3 (Paraswr aman
& Igbaria, 1990).
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The MATI® preferences of thinking-feeling and sensing-intuition, being mentaf
priycesses, have been usel 45 a measure of cognitive style by various
researchers (s.g. Honderson & Nuft, 1987; Slocum & Heliregel, 1983;
Parasuraman & Igbaria, 1920; and Fichzr, 1995), It is important fo be aware
that whether one terms these four praierences as such, or as psychological
lype, esseniially they are interpreted in the same way. Varous
conceplualisations and definitions of cognitive style exist. Buiiding on the
definition proposed by Parasuraman & Igbaria (1990) In the previous
paragraph, Zmud {1979} posits that cogZnitive siyles represent characteristic
modes of functioning shown by indiviciuals in their perceptive and thinking
behaviour. Oborne (1985) assetls that cognitive style refers to the ways In
which we treat informaiion within our world. Such individiial styles have been
shown to be stable over the lifefime of an individual despite extemal
influsnces. It follows then that the way in which one takes in Informaticn
{perceiving, either by sensing or Intuition), and the way one makes decisfons
about that information (judging, elther by thinking or feeling), are indeed
cognitive styles. One should keep in mind the assertion by Zmud (1979) that
the cogritive style construct Is multi-dimensional, and thus there are various
ways of measuring if. The MBTI® is a modemn way of doing so. For the
purposes of this study, the T-F and S-N dimensions will be referved to
interchangeably as both psychological types and cognitive styles, and the I-E
dimension as a psychological type.

1.« THE RELATIONSHIPS BETWEEN PSYCHOULOGICAL TYPE/
COGNITIVE STYLE PREFERENCES AND COMFPUTER ATTITUDES!

Whitiey (1998a} asserts that consideration of Jung's theory suggestis that
these dimensions should be related to several aspects of human-computer
interaction, including aptitude for working with computers, attiiudes towards
computars, and computer-related behaviours such as computer use and

! The findings reporied in sections 1.4 and 1.5 are based on student samples, unless
otherwise statad.

14



taking computer-related courses. in reviewing previous research on the
refationship befween personality factors and human-computer interaction,
Pocius (1981) concluded that there was mixed evidence for a relationship
between psychological type and computer-related attitudes. Howaver, the
studies on which Poclus based this conclusion suffered from = number of
methodologicai flaws, such as small sample sizes and restricted samples.
Samples averaged 85 pariicipants, with 2 maximum of 166. As Gohen (1988)
belloves, samples of this size provide inadequate statistical power to detect
any but the largest refationships between the independent and dependent
variables. Sacondly, Whitiey {1996a) polnted out that that the samples have,
for the most part, consisted of students enrolled In college computer
programming courses. Thus, the members of the samples have been self-
gelected for intsrest in and perhaps aplitude for compuier programming,
thereby restricting the range of the dependent variables. Because computer
professionals show a paitern of psychologicel type different from that of the
general population (Pocius, 1991), self-selection might also have restricted
the range of psychological lypes in these samples. These restrictions of range
further aftenuate the statistical power of the research (Whitley, 1996a).
Despite these shortcomnings, the mixed results of these studies deserve
mention.

lgbaria & Parasuraman (1989) maintain that insofar as working with
computers requires systomatic analysis and attention to defail, it appears
reasonable to expect that individuals high on thinking and sensing would
axperience lower computer anxiety and more positive attitudes towards
computers than those high on feeling and intuition. In using the MBTI®
dimensions as measures of cognitive style, igbaria & Parasuraman (1988)
found that people with a sensing prefereince reported less computer anxiety
and more positive cornputer attitides than people with an Intuition preterence.
Contrary to expectations, they found no relationship between the T-F
dimension and computer attitudes. However, these authors used a short form
{Slocum & Heliriegel, 1983} of the MBTI®, which is unethical, In addition, this
shonrt form did not have satisfactory internal reliability. Chu & Spires (1991}
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found that people with a thinking preference reported less comiputer anxiety
than people with a feeling preference. In contrast to Igbaria & Parasuraman
{1989), Chu & Spires (1991) found that people with a sensing preference
reported higher computer anxiety than those with an Intuitive preference. They
further found no relation between the |-E dimension and computer anxiety. a
relationship which Igbaria & Parasuraman (1989) did not investigate. In
recognising these mixed results, Whitley (1996a) simllarly found no
relationship between the |-E dimension and comptuter attitudes, a result which
seems o be consistent in prior research, but also found no relationship for the
S-N dimension. Consistent with the findings of Chu & Spires {1991), he found
that people with a feeling preference reported slightly more computer anxiety
than did people with a thinking preference. So, as s evident, results are
similar in some aspects, but contrasting in other respects. As Whitley (1996a)
suggests, the specific fypes of computer atilfude belng measured, and the
different scales utllised o measure these attitudes in the difierent studies,
may account for these inconsistent results. It is the aim of the present
rasearch to maintain cognisance of these mixed results, and therehy to
attempt to clarify the relationship between psychological type and cognitive
style, as indicated by an individual's MBTI® preferences. and computer
attitudes.

1.5 THE RELATIONSHIPS BETWEEN DEMOGRAPHIC VARIABLES AND
COMPUTER ATTITUDES

Mixed resulis have been found when investigating demographic variables and
computer atiitudes {Busch, 1995). This sectlon aims to report these mixed
findings with regards to vatious demographic variables, all of which shall be
investigated in the current study.

Lack of compuiCy experience has been taken to be a causal factor In
explaining computer anxiety and negative computer attitudes (Maurer, 1994;
Chariton & Birkett, 1995). As Marcoulides ef al. (1995) assert. computer
experience Is expected to be a significant variable explalining more of the
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variability in computer anxiety because computer anxiety is produced in part
by lack of familiarity. Many researchers have found that subjects who had
more compuier experience expressed more positive atfitudes towards
computers In general (e.g. Loyd & Gressard, 1984; Dambrot, Watkins-Malek,
Siling, Marshall & Garver, 1985; Gilroy & Desai, 1986; Morrow, Prell &
McElroy, 1986; Howard & Smith, 1986; Heinssen et al., 1987; Marcoulides,
1988; Kaohang, 1989; Cohen & Waugh, 1988, Kernan & Howard, 1990; Ray
& Minch, 1990; Rosen & Maguire, 1990; Woodr~.v, 1991; Harrison & Rainer,
1992b; Colley et al, 1994; Todman & Monaghan, 1994; Mcinerney ef al.
1994; Crable et al, 1994; Dyck & Smither, 1996; Anderson, 1996). Such
consistent results in previous research reinforce the postulation that
experience with computers reduces apprehension and uneasiness in
computer use. However, Maurer (1994) points out that it is insufficient fo
guastion whether computer experience reduces computer anxiety, or whether
less computer experience leads to areater computer anxiety. The reason for
this is that it seems highly possible that lower compuier anxiety would be
more a cause of Jreater computer experience than the other way around.
Some researchers are carefud to point out that a correlation between previous
computer experience and computer anxiety does not demonstrate a cause
and effect relationship, but others are rot. Overall, Maurer (19924) believes
thaf computer experience has the clearest relationship to computer anxiety
than any variable studied. It is likely that they each affect the other.

Using a measure of computer experience that was a composite of range of
use and frequency of use of computers, Todman & Lawrensen (1992, in
Todman & Monaghan. 1994) found no evidence of a relationship between
computer anxiety and computer experience. Furthermore, Todman &
Monaghan {1994) report that in studies that obtained measures of computer
anxiety baefore and after the provision of ¢~ mputer experience, the findings do
not provide clear support for the view that computer anxiety is related to
computer experience. Henderson, Deane & Ward (1995) believe that although
many studies report the existence of a relationship between computer anxiety
and various other computer attitudes, and computer experence, the strength
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of these relationships suggests that experience is fikely to be a moderate
predictor of computer anxiety and that other variables may account for a
larger proportion of the variance.

Marcoulides (1988) found that for some individuals, computer anxiely can be
present regardless of computer exposure. Ha is one of the few researchers to
report this finding. Furthermore, as Weii, Rosen & Wugalter (1980) and
Rosen, Sears & Well (1993) observe, successive experiences with computers
ma+ reinfore, + feelings of discomfori and intimidation in those who are already
anxious. As Weil, Rosen & Sears (1987, in Mcinemey ef al, 1994) siate:
“during repeated exposure 10 the computer, the computerphobic is being
reconditioned at increased levels of anxiety which, in tumn, increases
discomfort and anxisty” (p. 180). Henderson ef al, (1995) found that
healthcare employees demonstrated significant positive, yet weak,
relationships between experience and computer anxiely, computer
confiderce, and computer liking. It is interesting io note that r.on-significant
relationships vere found between the afore-mentioned variables in banking
employees, as this group represented a highly computer expet’ .nced group.
As Henderson et al (1995, p. 190) state: “If experience is a major facter
impacting on computer anxiety, computer confidence, and computer liking,
then the banking sampie would be expected to display the lowest levels of
anxiety, and the highest levels of confidence and liking. One would also
expect fo observe strong relationships between experience and computer-
relaled anyiety, confidence, and liking, however, this was not the case.”

Lal.omia & Sidowski (1993) have suggested that “for the future, the novelty of
compuier technology should dissipate, and as individuals bscome more
comfortable with computers in their environments, the need for assessing
computer anxiety should decrease” (p. 262). As Henderson et al. (1935) point
out, such an asseriion is intéresdng as it seemis to suggest that computer
anxiety will dissipate with increased exposure fo information technology. The
results of their study partiaily support this assertion, but the authors polnt out
that the relationship between compuier anxiety and computer experience is
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neither strong nor simple, and that the relationship between compuier
experience and the attitudes of anxiety, confidence and liking of computers
may not be a simpls linear one. It may be that some sort of threshold effect is
aresent such that a posltive relationship oniy holds for those with lower levels
of experience, and beyond a certain level of experience a much weaker or
negligible relationship exists ({thid.}).

According to Morrow et al. (1986) and Leso & Peck (1982), studies have
shown that self-assessment of computer knowledge and computer experience
explain more of the variance in computer anxiety than do personality
correlates. This implies that computer anxlety may be more a function of prior
experience, a modifiable condition, than a deeply entrenched personality trait.

Overall, though it is frequently assumed that individuals with more experience
of computers will be less anxious about using them, studies of the relationship
between computer anxiety and computer experience have produced varied
results (Todman & Monaghan, 1994},

As with experience, the relationship between age and computer aititudes is
not straightforward ({Cambre & Cook, 1987). Dyck & Smither (1994) found that
older adults were less computer anxious, had more positive attitudes towards
computers, and had more liking for computers. Older aduits also had Iess
computer experignce ithan younger adults. In contrast, however, older
subjects indicated less computer confidence than younger subjects. For both
younger and older subjects, higher levels of computer experience were
assoclated with lower levels of computer anxiety, and a more positive attitude
towards computers. Loyd & Gressard (1984} found that younger subjects had
more positive aftiiudes towards computers than older subjects. Massoud
{1991), in using a sample of clder adults, raported no age differences in terms
of computer attliudes, as did Gilroy & Desai (1986). Woodrow (1291) also
reported no age differences, but the mean age of her sample was 23.1 years.
Henderson et al. {1995) reported nion-signlficant resulis in an examination of
the relationship between age and computer anxiety, liking, and confidence.
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These results are congruent with the majority of previous findings, according
to Rosen & Maguire {1990).

Although several studies have aitempied tc examine the relationship between
age and computer anxiety and other computer attitudes, the age ranges under
consideration in these studies were usually quite iimited (Cambre & Cook,
1987; Dyck & Smither, 1994; 1996). The narrow age range is atiribifable to
the fact that the majority of studies used typical, easily accessible student
samples. In general, it is those studies which had a wider age range that
tended to report an age effect (Cambre & Cook, 1987).

As is evident, research findings regarding the relationship between age and
computer attifudes reveal mixed results. Various resenrchers believe very
strongly that oider aduits would have more positiva atiifudes towards
computars than thelr younger counterparts, while other researchers belleve
that the pervasiveness of computers in current sociely raises important
questions regarding the willingness and ability of older aduits to adapt to this
technology (Jay & Willis, 1992).

Maurer (1894) contends that although research suggests that there is some
relationship between agse and computer attitudes, the area has not been
sufficiently examined to clearly define the relationship. The same holds true
for the relationship between computer attlfudes and gender.

In the past, most researchers have hypothesised thai since computers have
traditionally been perceived as belonging to the male domain of mathematics,
electronics, and machinery, males are less likely to be computer anxious and
are more likely to have more positive attitudes towards computers than
females (Dambrot et al, 1985; Wilder, Mackie & Cooper, 1985; Levin &
Gordon, 1989; Ogletree & Williams, 1980; Parasuraman & Igbara, 1990;
Colley et al.. 1924). In a recent meta-analysis of studies of gender differences
in computer-related attituces and behaviour, Whitley (1997) found that men
and boys exhibited greater sex-role stereofyping of computers, higher



computer seli-efficacy, and more positive affect about computers than did
women and girls, Ho adds that some researchers hypothesise that these
differences stem from people being socialised to belisve that computers are
more appropriate to men and boys than to women and girls (jbid.). One
concern which has been widely expressed is that the masculine image of
computers, as lllustrated in studies of their media porirayal, deters females
from benefiting from the advantages offered by the technology and makes
them less confident in their use of computers. There is empirical evidence that
females have more negative atiitudes towards computers than males, are less
likely to be atiracted to computer courses, and use computers less when
given equal access. However, it has been shown that the extent of the sex
difference may vary, depending upon how the computer is being used (Colley
et al, 1984). Furthermore, as Guiek & Bikson (1985) and Parasuraman &
Igbaria (1990) suggest, gender differences reported in previous research (j.e.
males having more positive computer attitudes than females) could partly he a
function of the lower status organisational positions and roles occupled by
women relative to men. However, today this is not necessarily the case.

Chen (1986) reporied that men held more posliive atlitudes of interest and
confidence with computers, and had fower anxiety than women. Dyck &
Smither (1996) and Colley ef al. (1994) observed gender differences for
attitudes towards compuiers, with females showing more computer anxiety
than males, iess computer confidence than males, less computer liking than
males and, in total, less positlve attitudes towards computers than males.
i.oyd & Gressard (1984), Koohang (1989), and Henderson et al. (1995) found
no significant relationships fo exist between gender and computer anxiety,
confidence, and liking. In ferms of the relationship between computer anxiety
specifically, and gender, several studies have found lower computer anxiety in
males (Gllroy & Desal, 1986; Morrow ef al,, 1986; Cambre & Cook, 1987;
Dukes, Discenza & Couger, 1889; Massoud, 1991}, while others have found
no gender differances in computer anxiety (Loyd & Gressard, 1984; Helnssen
et al., 1987; Parasuraman & Igbaria, 1990; Pope-Davis & Twing, 1990: Rosan
& Maguire, 1990; Woodrow, 1991; Anderson, 1896). One needs to be careful
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of assuming that because men have been found to have more positive
attitudes fowards computers than women, women therefore have negative
attitudes towards computers. As Whitley (1996b) points out from his studies,
although men and women differed in their mean scores on several measures
of computer-related atfitudes, the average scores for both groups fell
significantly abovs the midpoints of sach of the scalgs. That s, both women
and men had positive atfitudes toward compuiers, although the average score
for men was somewhat higher than that for women.

Chen (1988) points out that certaln demographic groups, such as females and
black people, are likely to be at an experiential disadvantage. Similarly,
Maurer (1994) observes that the contradictory findings in which gender is
related to coimputer attitudes are problematic because males are generally
found to have more prior experience with computers, so It becomes more of
an experience issue than one of gender. Thus, any research investigating &
relationship with gender must take prior experience into account.

in sum, Whitley (1996b) maintains that reviews of research on gender
differences in computer attitudes have concluded that the resulis of studies
are coniradictory or that any differences that exist are very small. As Kay
{1992, p. 277) states: “The sheer volume of research examining gender
differences in computer-related behaviour ig, at first glance, quite intimidating.
The morass of conflicting results and conclusions permits confusion to reign ...
with the exceptions standing out more than the rules.”

Various postulations exist as to the relationship between occupational
position or level, and computer atfitudes, but there have been few explicated
findings as such. There is a tendency to believe that higher level employess,
particularly those in managerial positions would exhibit more negaiive
attitudes towards computers than employees in the lower ranks or levels. 2s
Parasuraman & Igbaria (1990) maintain, the reluctance of managers to use
computers has been found o be dus fo a pervasive fear of computers or
computsr anxiety. As Fisher {1985) asserts, the weakly structured nature of
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many of the tasks performed by senior managers, and the preference of
executives for face-to-face, verbal communication, a free-form work style, and
a network of personal relationships implies that the value of computer-based
tools at senior levels will remain limited. Thus, although there have besi . . iny
innovations which kave led to the rapid growth of end-user computing at the
lower levels of the organisation {e.g. the broad availability of computer
databases; the growing sophistication of telecommunications; the increasing
power, falling cost, and sase of use of hardware; the ‘user-friendliness’ of
software; and the downsizing of organisational structures), whether
researchers in the field of management information sysiems can assume that
senior managers will become active direct users of computers as well, is
questionable (ihid.).

Limited findings with regards to the relationship between education lavel and
computer attitudes exist, as maost studies have been done on student
samples, which represent a limited sample in terms of education. The present
study aims to add to research In this dornain. What should be noted, however,
is that, according to Gist (1987), it appears that increased educational
attainment may foster feglirgs of "self-efficacy”, that is, the belief that one can
develop the skills necessary fo use compuiers and strengthen confldence in
one's ability to master and use them in one’s work,

1.6 IMPLICATIONS FOR THE PRESENT STUDY AND RATIONALE

Sufficient justification exists for conducting the present research. Computers
and high technology are hete to stay. Companies are automating their
operations at an everincreasing rate in order to improve productivity,
competitiveness, and profits. The computer has thus become an integral part
of work life (Gilroy & Desai, 1986; Harringtom &/ al., 1990;), and attention thus
needs to be paid fo the human aspect of human-computer interaction, if
computer use is to be fully and profifably integrated into the workplace
{Marcoulides & Wang, 1980). Whiie often accepting computers as a product of



advancement, soma individuais express concern about the impact of these
machines on their lives (Marcoulides et al, 1995). Fisher (1995) maintains
that the shift in focus towards the user produces a change which raises a new
set of research issues - thos of the behaviour and motivation of the
individual. Thus, according to Cohen & Waugh (1988), we need to develop a
thorough understanding of what sort nf individuals would be prone to suffer
from negative compuier attitudes, and the psychological effects that computer
use has on the user. Being aware of such issues would ald in the
development of training programs targeted at increasing the speed of
adaptation and willingness to use computers by individuals at work (Hill, Smith
& Mann, 1987; Crable, Brodzinski & Scherer, 1591, Wehster & Martocchio,
1992; Crable ef al., 1994). Crable st al. (1894) add that understanding the
attitudinzi or dispositional antecedent to an encoumer with or use of a
compuier can provide insight into the origins of computer anxiety and negative
coinputer atiitudes. The two concepis can then be reduced or suminated dy
medifying these aniecedents. Maurer (1994) believes that the information
relating personality variables to computer anxisty and attitudes is limited. This
suggests further need for an Investigation invoiving thase variables.

Various researchers, e.g. igbarla & Parasuraman (1989), Weil et al. (1990),
Rosen & Maguire (1L "0}, and Lalomia & Sidowski (1993), point out that the
prevalence of computer arixiety and negative computer atfitudes, particuiarly
among managers, have been extensively documented in popuiar business
and trade journals. However, despite these claims, the severity of negative
computer aitifudes remains unclear. it has bsen estimated that computer
anxiety affects up to 30% of the U.S. workforce (Henderson et af,, 1995), and
there is a need fo assess whether South Afiican employees are affected by
computer anxiety.

Much of the computer anxiety research has focused excluslvely on the
operationalisation and validation of the anxiely or apprehension constructs
end instruments to measure these constructs. Even though the instruments
developed measure computer anxiety and may accurately assess an



individual's tendancy to be willing o use computers, anxiety scores alone
provide no information to the respondsnt or the researcher on the
underpinnings of this apprehension. Thus, {o fill this void in research, and o
add to the few studies that have attempted a similar task, the purpose of the
current study is {o identify cognitive somponents and personality dimensions
which might influence the developi.ant of anxious feelings for or negative
attitudes toward computer usage (Crabiz ef al., 1984), Furthermore, according
to Maurer (1994), those studies which do examine correlates of computer
anxiety do nct clearly define why the correlates are important to
understanding computer anxiety, or doing somsthing about it. Studies also
continue o address questions that have been previously examined, without
1glating the new information to the old.

A relatively exhaustive review of related literature in this domain of interest
reveals that all except one or two of the studies are conducted on a student
sample, i.e. American undergraduate college students, and generalised to an
aduit, employed population. This rais~s concerns about the generalisabitity of
findings to non-student populatio 3 {Henderson ef al, 1985; Cambre & Gook,
1987). As Marcoulides et al. {1995) point out, construct validity established int
one group or population does not ensure an equivaient level of construct
validity across different populations. Thus, despite the large number of studies
conducted on college siudenis, litile is known about the atiitiudes and
perceptions of individuals in the worlkforce (ibid.). Rather, we need to be
&vare of the comparability of regearch findings across populations, and the
time has come to explore the causes and effects of computer alienation in
oider adults, and in the workplace in particular (Ray & Minch, 1980: Dyck &
Smither, 1896).

An investigation such as the current one nas not been carried out In a South
Aftican organisational context. The present study thus aims to concentrate
enfirely on a sample of fuliime employed men and women in a prominent
South African organisation, so that it may lend Hself to explaining
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organisational concemns regarding computers, training of staff, and selection
and recruitment of the correct staff to match job specifications.

A notable methodological probiem that is evident in the computer anxiety
literature is the lack of consistent personality, cognitive style, and computer
attitude measures {(Maurer, 1994), Thus, although many research findings
have been reported in the current research, these findings reflect the use of
different computer attitude and anxiety scales, making it difficult to generalise
across studies.

A furtner methodological shoricoming of past research examining the
relationship between MBTI@ psychological type preferences and computer
attitudes is the use of small and restricted samples. This highlights the need
for a larger, more varied and genaral sample to be investigated In terms of
these constructs.

Many coniradiciory and disparate findings exist with rsgard to the relationship
between demographic variables and computer attitudes (Dyck & Smither,
1924). This suggests a need for basic, controlled reseaich in the area of
computer attitudes and thess variables. Maurer (1994) adds that the entire
area of cormputer anxiety and its correlates has not been sufficlently examined
to clearly define the relationships betwaen computer anxiety and demographic
variables, in particular age, gender, and past computer experience,

In sum, much of the research in this area is slgnificantly flawed, making it
difficult to support uny particular claim. Further research with more focus is
thus recommanded.



1.7 OVERVIEW AND HYPOTHESES

The abundance of previous theoretical and empirical research findings
outlined in this review undersccre three important issues of ongoing debate:
{1} is there a relationship between =an individual’s psychological type and
cognitive stylu, as determined by preferences on the Myers Briggs Type
Indicator, and his or her computer attitudes, namely computer anxiety,
computer confidence, and computer liking?,

(2) is there a relationshi~ betwesn computer aflitudes, namely computer
anxiely, computer conidence, and computer liking, and various demographic
and user-situation varables, namely gender, age, education, lenurs,
occupaticnal position (post level), and previaus computer experience?; and

(3) to what extent does prior computer experience maderate the relationship
between psychologlcal type/cognitive style, other demographic variables, and
computer attitudes?

The present study investigaies the domain of human-computer interaction,
with the independent variabies being psychological type and cognitive
style, as measured by preferences on the MBTI®, and demographic
variables, namely age, gender, education, previous computer experience,
post level, and tenure. Dependent variables consist of computer attitude as
a total score, which is composed of computer anxlety, computer liking, and
computier confldence,

The conceptual model guiding this research is presented in Figure 1.7.1. The
model is taken from ideas gleaned from Zmud's (1979) modei of management
information systems (MiS) sticcess, the recommendations of Mason & Mitroff
{19783}, and vanous other empirical findings regarding similar selationships in
more racent years,



FIGURE 1.7.1
Possible Relationships Among the Dependent and Independent
Yariables

INDEPENDENT VARIABLES BEPENDENT VARIABLES

Pemographic Variablss
Gender

Age

Education

Computer Exparience (also a pussible moderston * Comptrier Attitudes

Past Level {occupational position) Computer Anxiety
Tenure Computsr Confidence

Computer Liking
Psychological Type

introversion - extraversion
Sensing - Intuition
Feeling - Thinking Algo termed Cognitive Stiles

Based on the mode! of the relationships being investigated in Figure 1.7.1, as
well as on the theory and research already summatised, the following
hypotheses with regards to the main study variables are investigated in the
present study:

1.7.1 Hypotheses of the Present Study with Respect to Psychological
Type/Coghitive Style, and Computer Atiltudes

Hypothesis 1:

People with a thinking preference will exhiblt less computer anxisty than
people with a feeling preference.

Hypothesis 2:

People with a thinking preferance will exhibit more com~.uter confidence than
pecpie with a feeling preference.

Hypothesis 3:

People with a thinking preference wiii exhibit greater con:puter liking than
people with a feeling preference.



Hypothsesis 4.

People with a thinking preference will exhibit more positive attitudes toward
computers than peaple with a feeling preference.

Hypothesls 5.

People with an introveried preference will exhibil less computer anxiety than
people with an extraverted preference.

Hypoihesis 6:

People with an introverted preference will exhibit more computer confidence
than people with an extraverted preference.

Hypothesis 7:

People with an introverted preference will exhibit greater computer liking than
people with an extraverted preference.

Hypothesis 8.

People with an introverted preference will exhibit more positive aftitudes
toward computers than people with an exiraverted preference.

Hypothesis 9:

People with a sensing preference will exhibit iess computer anxiety than
people with an infuitive preference.

Hypothesis 10:

Peopie with a sensing preference will exhibit more computer confidence than
people with an intuitive preference.

Hypothesis 11:

People with a sensing preferance will exhibit greater computer liking than
people with an intuitive preferance.

Hypothesis 12

People with a sensing preference will exhibit mere posftive attitudes toward
computers than people with an intultive preference,

1.7.2 Furthier Analyses with the Demographic Yariables

Further statistical analyses will be carried out with regards to the demographic
variables, in order to investigate thelr relationships with the dependent
variables (computer attitudes), and o assess the impact of these variables in



terms of the above hypothesised relationships. In addition, the exient to which
previous computer experisnce is a predictor of computer atiitudes, or whether
it moderates the relationships between the independent variables
{(psychological type, cognitive style, and demographic variables) and the
dependent variables (computer attitudss - anviety, liking, and confidence), will
be invastigated. Further dsialls of these relafionships are presented in Tabie
2.1 of ihe Mathodology (Chapter 2) and in sections 3.3.1, 3.3.2, 3.3.3, 3.4 and
3 5 of the Resulis (Chapter 3.
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CHAPTER 2

2,1 METHODOLOGY

This aim of this chapter is to thoroughly describe how the entire research
process for the present study was carried out. This includes issues such as
the sample used in the study, the methods of data gathering, the type of
research design, the measuring instruments used to assess the constructs or
variables under Investigation, Justification for the use of the instruments,
statistical procedures used in the study to interpret the raw data, as wefl as an
explanation of these statistical procedures.

2.1.1 SAMPLE AND RESEARCH PROCEDURE

Prior to commencing the study and the Jata collection, the researcher
approached the Assistant General Manager of Human Resourc.s of a
praminent banking organisation in South Africa, in order to discuss and obtain
permission to undertake the daia collection within that firm. Various ethical
considerations nead 1o be upheld with regards to the administration of the
MBTI®, as stipulated by Van Rooven & Pariners in conjunction with
Consulting Psychologists Piess, Inc. Two of these considerations which
pertan particuiarly i the present study are that copyright laws of the MBTI@®
may n»t be viclated, and thus users should not réproduce or distribute the
pubdishe.J instrument and its materials; the other Is that respondents should be
informed of the purpose and intended use of results prior to taking the
instrument, in a face-to-face setting. Based on such considerations, the
following process was carried out: The HR manager provided the researcher
with the names of seven Human Resource Gonsultants in the Gauteng area.
The researcher contacted each of the consultants, explained the study to
them, and requested that she be provided with names of all branch managers
in each of the consultants’ service areas. Lisis of the names, locations, and
telephone nurmbers of each of the branch managers were faxed to the
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researcher. The researcher then telephoned sach branch manager to inform
them of the study, the reasons for requiring a sample from them, 1o obtain
permission to enter the branches, and subseyuantly to make an appoiniment
to conduct the data collection at a time which would suit all parties involved.

Data collection took place in 25 motor and industrial finance branches,
covering areas in the West Rand, East Rand, Northern, and Southemn
Johannesburg, and Pretoria. The use of different branches in various regions
served to increase generalisability and to provide a more representative
sample for the cument investigation (Cook & Campbell, 1978). Upon arriving
at branches, the researcher met each branch manager, who then ied the
researcher to a suitable room wheare respondents could sit quietly and
concentrate on completing the guestionnaires. This room was usually the
boardroom, and in the few cases where no boardroom existed, the researcher
and respondents used a suitable offfce. The branch manager had previously
Informed the potential respondents what time the researcher would be amiving
on the day of the datu collection, so that respondents were prepared In
advance, and had afiocated time in their schedules to be of help to the
researcher. However, it was stili emphasised that responding was voluntary,
by both the branch mansgsr and the researcher. Many staff members refused
to answer the quesfionnalres, and excused themseives. Those that
volunteered were sincere about responding and belng of aid to the
researcher.

Once the staff were seated and comfortable, the branch manager infroduced
the researcher to the staff, reminding them of their reasons for being present,
and of his or her appreclation in being of aid to the researcher, The researcher
then continued with her thanks and appreciation, further explaining the nature
and goals of the research, emphagising the voluntary nature of the research,
and assuring the respondents of complete confidentiallty and anonymity {no
names were required on the blographical questionnalre, and the researcher
specified to all respondents not to write thelr names in the space required on
the left hand sids of the Form G response sheet). Each respondent received a
package consisting of a covering letter from the researcher explaining the
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objectives of the research, encouraging participation, and reaffirming what she
had stated verbally prior to handing out the questionnaires; a short
biographical questionnaire; a scale assessing computer attitudss; and a Form
G question booklet and answer sheet for the MBTI®. Respondents were
assured of no time limit in completing the questionnaires, although most
respondents fook approximately tweniy minuies to haif an hour. Whenever
possible, subjects were given an MBTI® question booklet and answer shest in
their language preference, i.e. either English or Afrikaans. This provided for
more accurate responding to this very important and highly acclaimed
instrument.

Ethical ccuslderations stated in the previous paragraph meant that the
researcher had to collect data on a face-to-face, individual basis, and
furthermore, adherence o copyright laws, and hence cost implications,
resuited in the sample size being limited to approximately 200. A maximum of
twalve respondents completed the questionnaires at one time or "sitting™. This
enabled the researcher fo have more comtrol over the completion of
questionnaires, and to be able to be of assistance and maintain awareness of
the respondents, in order to make sure they were completing the
questionnaires correctly, and that they adhered to the instruction of omitting
their names from the questionnaires. Upon completion of the questionnalres,
the respondent(s) would hand the questionnaire to the ressarchier and would
quistly leave the room, so as not 1o disturb the other respondents. Some
people spent up to 40 minutes answeting the questionnalres, whila others
were finished within 15-20 minutes. The amount of respondents obtained from
each branch varied, depending on the time of the month, the size of the
branch in tenns of staff, and the staff avallable. In terms of race, it is important
fo note that all respondenis obtained were white. The average number of
respondents obtalned from each branch was eight. The final sample size
consisted of 190 cases. Christensen (1985) notes that as the number of
subjects within a study increases, the ability of statistical procedures to detect
true differences increases. The present sampie size (= 190) was statisticaily
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satisfactory for the current study. Demographic details of the samp’e are

presented in Table 2.1.

Table 2.1 Demographic Detalls of the Sample
DEMOGRAPHIC VARIABLE FINDINGS
AGE Min: 20 years
Max: 82 years
Mean: 32 years
Sh: 8.76 years
Categorlies
{years) n %
i0-20: 4 2
20 - 30: 100 53
30-40: 54 29
40 - 50: 21 11
50-70: 9 5
GENDER Male: 74 (B9%)
Female: 116 (61%)
LANGUAGE English: 43 (23%)
Afrlkaans: 146 (77%}
HIGHEST EDUCATIONAL Std 9 or less: 6%
QUALIFICATION Matric: 85%
Diploma: 15%
Bachelor's Degree: 9%
Postgraduate Degree: 5%
POST LEVEL A (low level e.g. basic clerks): 1%

2 (sacretaries & admin. clerks): 47%
T {more skilled e.g. technical): 36%
P (professional e.g. marketers): 9%
M {management level): 7%
E {exscutive level): 0%




Table 2.1 continued

DEMOGRAPHIC VARIABLE FINDINGS
TENURE Min: 1 menth
flax: 40 years
Mean: 4.4 years
SD; 4.9 years
Categories
(vears) n
0-3 77
3-7: 77
7-11: 19
11-20: 14
20 - 40: 2
COMPUTER USE Min: 0 hours

(HOURS PEFR WEEK) Max: 160 hours
Mean: 19.48 hours
8D 19.b hours
Categories
(hours) n
0-9:
9-27: 31
27 - 44 53
44 - 62: 16
82 - 160: 1

PREVIOUS COMPUTER Onaratingofi-7 %
EXPERIENCE None to very littls {1, 2): i2

Less than moderate {2): 25
Moderate (4): 30
More than moderate (5): 21

Very experienced to expert (6, 7): 12
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2.1.2 RESEARCH DESIGN

in view of the fact that the present study aims 1o ascertain the existence of a
relationship between the independent variables, namely psychological type
and cognitive style, and the various biographical variables, and the dependent
variables, namely computer afiitirle, which Incorporates computer anxisty,
computer confidence, and computer fiking, a cross-sectional, correlational,
non-experimental dssign is necessary. This approach does not allow for
causal inferences to be made about the areas of concern, but does allow for
associations to be made (Neale & Liebert, 1988). The alm of a cross-sectional
study Is to measure certain characteristics at a particular moment in time
(Christensen, 1985). Therefore, measures were administered to a single
sample and no repeat measures were applied.

The research deslgn is classified as non-experimental owing to the fact that
psychological type and cognitive style are not manipulable. Reber (1985} and
Kerlinger (1988} describe non-experimental research as the form of enquiry
whereby the researcher does not have direct control of the independent
variabies, either because they are inherently not manipulable, or because
their manifestations have already occurred. Consequently, non-expetimental
research is the most systematic empirical enguiry from which one can make
inferences about the relafionships between variables, rather than cause-effect
redationships (Keriinger, 1986).

The package consisting of the biographical and computer attitude
questionnaires, and Form G of the MBTI®, were together of a self-report,
survey nature. Questionnaires of such type have an advantage in that they
are sasy and convenient to use and distribute, they are economical, and they
allow for anonymity {Rosenthal & Resnow, 1991). Kerlinger (1986) warns that
the voluntary nature of survey/questionngire research can be problematic.
However, this was not a problem in the present study, because the
administration of the questionnaire packeges by the researcher, on such z
personalistic, individual basis resulted in all respondents voluntarily accepting
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to serve as respondents. Furthermore, the data collection method meant that
all questicnnairrs distributed were returned, so there was no chance of
questionnaires being distributed and not returned because of factors such as
lack of interest, desire, of approval in answering them.

A possible problem in the current research is that of social desirability bias
{(Rosenthal & R 0w, 1591), which Is defined as "a bias or set to respond to
self-evaluative guestions in a socially approved manner so as {0 appear more
socially desirabie either to oneself or fo others” (Reber, 1385, p. 706). Various
strategies may be employed in questionnaires to avoid producing a social
desirability set, one of which is ensuring confidentiality of results. This tends fo
encourage subjects to respond truthfully (Rosenthal & Rosnow, 1891). The
present rasearch did indeed ensure confidentiality to all respondents, and all
questionnaires were thoroughly analysed before entering the data on a
siatistical package, in order to detect as much as possible negligent or half-
hearted answering.

2.2 MEASURING INSTRUMENTS

In accordance with the alms «ad hypotheses of the current research, five
constructs necessitated maasurement, namely psychological type, cognitive
siyle, computer aititude, computer anxiely, compuier confidence, snd
computer liking. These five variables were operationalised by meang of scales
with sound psychometric properties. Questionnaires were composed of sgales
to assess these ronstructs, including a short blographical section at the
beginning.

2.2.1 THE BIOGRAPHICAL GUESTIONNAIRE
The biographical section was designed to giean infermation cn the foliowing

griteria: age, gender, home language, highest level of education obtained, job
fitle, post level, tenure in one's present job, hours per week spent using a
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computer, specification as to what one uses the computer for, and due to the
absence of a single reliable measure of computer expertience, a self-rating
scale of previous computer experience was used, with responses ranging
from 1 {low experience) to 7 {high experiance}.

2.2.2 INDEPENDENT VARIABLES
Psychological Type and Cognitive Style

Jungian typology was selected, operaticnalised by means of the Myers Briggs
Type Indicator (Briggs Myers & McCaulley, 1985}, in order o determine sach
respondent's psychological type and cognitive siyle.

2.2.2.1 THE MYERS BRIGGS TYPE | SICATOR®

The MBTI® is a self-report questionnaire designed to make Jung's theary of
poychological types useful and understandable in everyday life (Briggs Myers,
1993). The MBTI® was published in 1975 by Myers (Pocius, 1991). The
indicator Is avaiiable in six different forms. The current study used Form G,
which consists of 126 items, 94 of which are scored, using a template, or
mask. The instrument is virtually seli-administering, and consisis of a forced-
choice format, primarily because type theory postulates dichotomies, The
forced-choice format is necessary because both poles of a preference are
valuable. The aim Is to determine which of two valuable or useful behaviours
or attitudes is preferred. If each choice were presentsd separatsly, both poles
could be chosen and one could not know which pole was prefarred. The
forced-choice format also has the advantage of avoiding the bias of
& wiulescent and social desirability response sefs {Brigns Myers & McCaulley,
1985).

All necessary Instructions are provided on the cover of the question bookists
and on the response sheets, The ltems are scored «© classify respondents as
faling closer to one pole or the other onh each of the dimensions of
psychological type, L.e. introversion-extraversion {I-E), thinking-feeling (T-F},



sensing-intuition (S-N), and judgement-perception (J-P). The person is then
classified as either introverted or extraverted, rather than receiving an 1-E
score. This scoring method is consistent with the theory’s focus on categorical
psychological types, rather than continuous personality traits (Messick, 1981;
Briggs Myers & McCaulley, 1985).

Two kinds of descriptive measures are obtained from the MBTI®, First, each
Individual raceives a score that is indicative of a preference for one of the
poles on each index (e.g. thinking or. feeling). Second, the four preferences
from these indicas are combined to form one of 16 possible METI®
personality types (e.g. INTP}. To maintain clarity in this review, an Individual's
score on a particular index is designated as an individual's preference (e.g.
thinking), while the combination of an individual's four preferences, for
exaniple, introversion-intuitive-thinking-perceiving, is designated as the
individual's psychological type (i.e., INTP) (Brigos Myers & McCaulley, 1985;
Pecius, 1991). For the purposes of the current investigation, and in
accordance with the hypotheses of the study, the preference scores,
excluding the J-P index, will be utiised fo ascerfain psychological type
preferences and cognitive style of the subjects. Frequen-ies of the 16 type
profi.es will be reported, but an enormous sample size would be necessary to
im-gstigate how type profiles as a whole relate to computer attitudes.

The Jungian iypology was selected to assess psychological type and
cognitive style, because the validity of Jung's (1923; 1971) dimenslons have
been demonstrated by hundreds of researchers (Caralyn, 1977; Myers &
Myers, 1980}, and there coniinues to L.. a growing reseurch base which uses
the MBTI® to assess paychological type/personality {Mason & Mitroff, 1973;
McCrae & Costa, 1989; Pocius, 1991; Whitley, 1996a), and cognitive style
{Henderson & Nutt, 1980; Slocum & Heliriegel, 1983; Igbaria & Parasuraman,
1989; Parasuraman & Igbaria, 1890; Chu & Spires, 1991; Fisher, 1995), and
bacause the indicator has been reported to be a reliable self-report inveritory
that measures dimensiens of personality quite simifar to those postulated by
Jung (1971} (Whitley, 1996a). However, contrasting opinlons of the reiiability
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of the MBTI® do indeed exist, and these shall be returned to later in this
sectior.

Myers & McCaulley {1985) report that extensive item analyses have been
conducted for all forms of the MBTI®, including Form G. ltem analyses have
proven Form G to be successful in that items do indeed discriminate between
the poles of a preference and that items make a useful contribution to only
one of the four indices. Throughout the development of the MBTI®, all item
analyses were computed separately for males and females. It was discovered
that some questions were valid only for one sex. On the T-F scale, it was
evident that females had a greater tendency to give certain feeling responses
than did males. The difference was due either fo the possibility 1at certain
feeling responses were more socially desirable for females than males, or to
the effect of social training. Separate welghts were assigned to T-F items for
each sex. Intercorrelations of continuous scores for various popuiations show
that -1, S-N, T-F, and J-P tend to be independent of each other, except that
§-N and J-P tend to be significantly and positively correlatod, The MBTI® has
been shown to have good split-half reliability, and estimates of internal
censistency reliabilldes for the continuous scores of the four MBTI® scales are
acceptable for most adult samples. Practical questions with regards fo test-
retest reliabilities of the MBTI® revolve around the likelihood that on retest a
person wili come out the same MBTI type, that s, a person will choose the
. .me pole of all four dichotomous preferences. Overall, test-retest reliabilities
of the MBTI® show consistency over time. When subjects report a change in
type, it is most likely to occur in only one preference, and in scales where the
original preference was low. Finally, because the MBTI® was desiyned to
implement Jung's theory of psychological types, its validity Is determined 'y
its ability to demornistrate relationships and outcomes predicted by theory. The
instrument has been shown to be valid in this regard (Briggs Myers &
McCaulley, 1985).

McCrae & Cosia (1982) evaluated the METI® from the perspactives of Jung's
theory of nsychological types, and concluded that Jung's theory is elther
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incorrect or inadequately operationalised by the MBTI®, and cannot provide a
sound basis for interpreting It. Personality psychologists have generally been
less enthusiastic about using the MBTI®. Theorists complain that the Jungian
concepts that are supposed to underlie the MBTI® have been distarted
(Comrey, 1983, in McCrae & Cosia, 1989), psychometricians are troubled by
the conception of psychological types (Mendelschn, Weiss & Feimer, 1932},
and the limited evidence that the MBTI® measures anything other than guasi-
normally distributed personality traits (Hicks, 1984). However, despite these
concerns, even critical reviewers see promise in the instrument, and its
continued popularity, as well as empirical literature to date, suggests that it is
effective at some level (McCrae & Costa, 1889).

2.2.3 DEPENDENT VARIABLES

2.2.3.1 COMPUTER ATTITUDES
Computer Anxiety, Computer Confidence and Cemputer Liking

Owing to the information focus of the present study being that of human-
compuiter interaction, incorporating attitudes towards computers, 2 measure
for gauging an individual's atiituces fowards computers is necessary.
Computer attitude will be assessed using Loyd & Gressard's (1984} Computer
Attitude Scale (CAS).

The CAS is a thirty-item four-point Likert scale with three subscales consisting
of ten items each, namely Computer Anxiey (anxiety or fear of computers),
Computer Confidence (confidence In one's abllity 1o use or to learn about
computers), and Computer Liking (liking computers or enjoying working with
computers) {Loyd & Gressard, 1984). The items of each subscaie are mixed
and distributed throughout the Instrument. The items presented are positively
and negatively wordeti statements such as “Computers do not scare me at ali®
and “Working on a computer would make ma very nervous”, Fifteen of the
items are content reversed. In response io the statements, subjects Indicate
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which one of the fuur ordered responses from strongly disagree to strongly
agree most closely represents tha extent to which they disagree or agree with
the ideas expressed. The responses for the positively worded ifems are
recorded so that strongly disagree = 1; slighily disagrae = 2; slightly agree =
3; and strongly agree = 4, Thus, a higher score corresponds to a more
positive attitude toward computers, as well as greater confldence and iiking,
and a lower score corresponds to a more negative affitude and less
confidence and liking. However, this scoring strategy has resulted in higher
scores on the anxiely subscale corresponding to lower anxiety, and lower
scores corresponding to higher anxiety. The 30-item scale takes less than 10
minutes to administer.

The primary criterion for the selection of the research measuras in the current
study was that they be refiable and vaiid. Woodrow (1991) suggests that the
CAS is perhaps the most extensively used and tested of all computer attitude
scales. Loyd & Loyd (1985) reported coefficient alpha scores of .90, .88, and
.89 respectively for the anxiety, confidence, and lking subscales. Loyd &
(Gressard (1984} reported reliabllities for anxiety, confidence, liking, and total
attitude scales to be .86, .91, .91, and .85 respactively, Koohang (1989)
reported scores to be .93, .81, .93, and .97 respectively, and Busch (1995)
reported coefficients to be .88, .89, .89, and .95 respectively. Dyck & Smither
(1994) reparted alpha reliability coefficients for each subscale as .87, .91, and
.81 for anxiety, confidence, and liking respectively. Henderson, Deane & Ward
(1995} reported an alpha coefficient for the anxiety subscale as .88,

Intercorrelations between the three subscales are typically in the .67 to .84
range. Rellability cosfficients and factor analysis suggest each of the three
subscales are sufficiently discrete to be used separately (Loyd & Gressard,
1984), a finding confirmed by Bandalos & Benson (1890). A principal
component analysis with a varimax rotation of the ltems indicated a three
component solution, which accounted for 55% of the variance. All three
components had sigenvalues greater than 1.00 (Loyd & Gressard, 1984; Loyd
& Loyd, 1985). However, despite assertions about the existence of three



soparate, discrete factors, or subscalas, in the CAS, the factor structure has
been brought into question, owing to the high inter-item correlations, and the
high intercorrelations between the subscales. Woodrow (1991) reported that
the high intercorrelations among the subscales and the total score indicated
that the subscales were accounting for a large amount uf common variance.

2.3 STATISTICAL ANALYSIS

Numerous statistical procedures were utilised in the present study in order to
interpret the raw data. These are outlined below:

2.3.1 Pearson’s Produet Moment Correlation Coeiflcient

This statistical method will be applied to determine the strength of the
relationship between the Iindependent variables psychological type
preferences and cognitive siyles (introversion-extraversion, thinking-feeting,
and sensing-intuition), and the dependant variables, namely computer
aftitude, computer anxiely, computer confidence, and computer liking. Thus,
hypotheses 1 - 12 will be analysed using this statistical method.

Correlation is a technigue which secks to determine the direction and degree
of linear relationship between two variables {McCall, 1990; Spiagel, 1990).
The Pearson product-moment correlation coefficient was developed by Karl
Pearson, a foremost figure in modern statistics. it is a number ranging from
-1.00 through .00 to +1.00 that reflects the extent of a linear relationship. It is
termed a coefficient becausse it is unitless, i.e. it is not expressed in units of
measurement - it is just a quantity that varies with the direction and degree of
linsar relationship (McCall, 1290}. A linear relationship s one in which a fixed
change in one vatiable is always asscciated with a flxed change in the other
variable (Rosenthal & Rosnow, 1991). Even though it is not possible to
deduce causation when this measure is applied, it is however a sultable
method to use in ascertaining the sirength of a relationship between the
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variables under consideration, which may range from a perfect positive
{+1.00) to a perfect negative one {-1.00), wit r= 0 representing no linear
relationship whatsoever (Neale & Liebert, 1986; Spiegel, 1990; McCall, 1990,
Rosenthal & Rosnow, 1991).

When conducting correlational research with the MBTI®, it is useful to treat
the dichotomous preference scores as if they are continuous scales.
Continuous scores are a linear transformation of preference scores. Thus,
four continuous scores can be obtalned which correspond 1o the difference
between oppusing preferences; these scares have a theoretical neutral point
of 100, and are calculated using the followr . 2cedure:

s ForE, S, T, or J preferance scores, the continuous score is 100 minus the
numerical portion of the preference score;

s For |, N, F, or P preference scores, the continuous score is 100 plus the
numerical portion of the preference score.

S 15 is therefore a continuous SN score of 85, and | 25 is an El continuous

score of 125.

2.3.2t-Tests

One of the most common uses of the i-test involves testing the difference
between the means of two independent groups (Ho - rell, 1992). The present
study therefore used this siatistical procedure to sstablish whether there is a
difference in the mean score of computer anxisty, computer confidence,
computer liking, and total compuier attitude scores for each of the
independent variabies, i.e. E-l, S-N, or T-F psychological types/cognitive
styles, as weall as gendu: i - Joglist and Afrikaans language groups.

In order for t-tests to be carried out, cerlain assumytons and conditichs must
be met:
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1. The subjects in each group must be randomly and Independently
sampled;

2. The groups must be indepandent;

3. The population variances must be homogenecus;

4. The popufation distribution must be normal in form (McCall. 1990;
Rosenthai & Rosnow, 1991).

The present study fulfilled each of the above requirements.

2.3.3 One Way Analysis of Variance

When using i-tests, we test the significance of differences between iwo
independent sampling means. In many situations, there is a need tfo test the
significance of differences between three or more sampling means or,
equivatently, to test the null hypothesis that the sample means are all equal.
Problems such as this can be solved by using an Imporiant tachnique known
as analysis of variance, developed by Fisher (Splegel, 1990; McCail, 1990;
Rosenthal & Rosnow, 1991).

Four assumptions must be met before the statistical manipulations necessary
for ANOVA may be performed:

1. The subjecls in each group are randomly and independentiy sampled;

2. The groups of scores being analysed are Independent;

3. The popuiation variances for the groups are hamogencous;

4, The population distribution of scores is normal in form (McCall, 1980,).

The present study fulfilied each of the above requirements.
The analysis of variance produces a significant result if the F statistic is
significant, which means that the null hypothesis that the tresitient means in

the population are equal, is rejected. Stictly speaking, this conclusion
indicates that at Isast one of the population means is different from at least
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one other mean, but we don't know exactly which means are different from
which other means (Howell, 1092}, In this case, the researcher makes one or
at most two comparisons, one of these bsing a posteriori or post hoc
comparisons. Sometimes all possible pairs of means are to be compared.
Typically, this procedure occurs after the ANOVA has produced a significant
result and the researcher wants to know which means are significantly
different from which other means for the entire set of means in the analysis
{McCall, 1980; Rosenthal & Rosnow, 1991). One of the oldest methods for
making post hoc comparisons is known as Fisher's Least Significant
Difference (L.SD) test (Rosentha! & Rosnow, 1991)}. The present study made
use of the LSD test when ANOVA results were significant.

2.3.4 Multiple Linear Regression

Regression is a statistical fechnique which uses the association betwsen
variables as a method of prediction. It is applied in the present study so that
psychological type and cognitive style preferences, as well as the
demographic varlables (the predictors) can be used to predict the levels of
each of the dependent variables (the criterion) (Neale & Liebert, 1988; McCali,
1890),

One of the simplest relationships between two variables occurs when high
values on one measure are associated with high values on another variable
and low values on one are agsociated with low values on the other. Such a
relationship may be represented as a straight line on a graph. A line with a
positive slope indicates a positive or direct relationship and a line with a
negafive slope ropresents a negative or inverse relationship. The fline
describing the relationship between two variables is known as the regression
line. The regression line may be represented by the eguation Y= 56X+ g, In
which b is the numetical value of the slope and a is the value of the y-intercept
{McCall, 1990}. In multiple linear regression, on the other hand, we solve the

46




equation Y= by + b )G + baXe + ... + HpXp where by represents the intercept
and by, b, .. , by are the regraession coefficients for the prediciors
X1, Xz, ... , Xp, respectively (Howell, 1892).

Given the apparent varying degrees by which psychological type and
cognitive style preferences, and gach of the demographic variables analysed
in the present study are believed to explain (predict) the variance in computer
attitudes as a whole, computer anxiety, computer confidence, and computer
liking, the present research underiook a muiiiple linear regression analysis, in
& sfepwise fashion, using the backward elimination procedure. This procedure
falls under the term stepwise procedures because it follows a logical stepwise
fashion In order to choose predictor variables for inclusion in the model. In the
backward elimination procedure, we begin with a model that includes all of the
assumed predictors of a particular critarion. Having computed that model, we
examine the 1ests on the individual regrassion coeificients, and we remove the
variable that contributes the least to the modei {(assuming that its contribution
is not significant). The regression is then re-run without that predictor, again
looking for the variable with the smallest contribution, which is removed, and
so the process continues, unitl a model is reached in which ail of the
remaining predi~iors are significant and which, as a set, contribute most
variation in the dependent variable (Howell, 1982; Crable &t af., 1994),

2.3.5 Moderated Multiple Linsar Regression

In addition to conducting multiple regression such as that stated above, in
order to determine the model containing the significant predictors of the
criterion {dependent variables), the present study sought to identify and
investigate whether previous computer experience was a moderator of the
relationships in the regression model.

According to Baron & Kenny (1986, p. 1174), "a mocderator is a qualltative
{e.g. sex, race, class) or quantitative {e.g. lavel of reward) variable that affects
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the dirsction and/or strength of the relation between an independeni or
predictor variable and a dependent or criterion variable.” The essential
properties of a moderator variable are summarised in Figure 2.1.

Pradicior
a
b

Moderator > Ouicome Variable
c

Predictor _.

X
Moderator

Figure 2.1. iModerator Mode!

“The mode} diagrammed in Figure 2.1 has three causal paths that feed into the
outcoma variable of, for example, ¢ mputer anxiety: the impact of the
thinking-festing preference as a predicior {Path ), the impact of previous
computer experience as a moderator {Path &), and the Interaction or product
cf these two (Path ¢) - also termed the moderating varlable. The moderator
hypothesis is supported if the interaction {Path ¢ Is significant. Thers may
also be significant mam effects for the predicior and the moderator (Paths a
and b), but these are not directly relevant concepiually to testing the
modsrator hypothesis (Baron & Kenny, 1886). 1t is further desirable that the
moderator varlable (previcus computer experience) be uncorrelaied with both
the predictor and the criterion (the dependent variable} fo provide an
interpretable interaction term. Also evident from Figure 2.1 is that, unlike the
maediator-predictor relation (where the predictor is causally antecedent to the
moderator), moderators and predictors are at the same level with regards to
their role as causal variables antecsflent fo the criterion effecis (the
dependent varigble). Thus, moderator variables always function as
independent variables. Moderator variables are typically introuuced when
there is an unexpectedly weak ar inconsistent relation between a predictor
and a criterion variable (ibid.).



CHAPTER 3

3. RESULTS

Chapter 3 consists of a concise, yet thorough presentati - of the statistical
procedures and results theraof, which the researcher applied and utilised in
order to interpret the raw data and to analyse the hypotheses and research
guestions outlined in section 1.7 of Chapter 1. Minimal discussion of these
stafistical findings will take piace in this chapter. This is simply a presentation
of the results, and further discussion of the findings wili take place in the
{following chapter.

3.1 PRELIMINARY ANALYSES

311 RELIABILITY RESULTS FOR THE CORMPUTER ATTITUDE
SCALE AND THE THREE SUBSCALES

The present study vieided adlequate Gronbach alpha coefficient results for the
computer anxiety subscale, the computer confidence subscale, the computer
liking subscate, and the total computer attitude scale. Cronbach's alpha is the
estimated correlation of the test with any other test of the same length with
similar items (i.e. items from the same item universe). It is believed to be
regarded as the most impottant Index of iest reliability (Loewenthal, 19986).
The criteria of accepiabilily for relability coefficients differ. Kline {1993, in
Loewenthal, 1998) recommends a minimum of 0.80. The British Psychcelagical
Society’s Commitiee on Test Standards suggests that 0.70 is acceptable
(Loewenthal, 1996). Reliability re Jlis for the Comptter Attifude Scale (CAS)
used in the current study are presented in Tabis 3.1.



Table 3.1 Cronbach Alpha Coefficienis for the Computer Attitude Scale

SCALE/SUBSCALE ALPHA { o ) COEFFICIENT
Computer Anxiely Subscale o=.83
Computer Confidence Subscale o=.85
Computer Liking Subscale o =85
Tofal Computer Attitude Scale «=.93

3.1.2 DESCRIPTIVE STATISTICS FOR METI® TYPES AND
PHEFERENCES

Although type profiles as a whole, based cn the sixteen types, are not being
analysed in the present study, it is of interest to take note of the frequencit s of
types in the present sample. The fype table presents the sixteen types in a
logical relationship, and is designed to highlight similarities and differences of
the types by their placement (Briggs Myers & McCaulley, 1985). The type
table for the present sample is presented in Table 3.2.
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TABLE 3.2 MBTI® TYPE TABLE FOR THE PRESENT SAMPLE (N = 190)

ISTJ ISFJ INFJ INTJ
N=48 N=12 N=0 N=4

"o = 25,26 % = 532 %=0 % =210
ENEEENRNNN [EERAER )]

T IRLEYET

EEEEN

ISTP ISFP INFP INTP
N=6 N=2 N=1 H=1

% = 3.16 % = 1.0 % =0.53 % =0.53
HnEn [ | | | u

ESTP ESFP ENFP ENTP
N=10 N=5 N=§ N=12

% = 5.26 % =263 % =3.16 % = 6.32
AENEE (1T (S T MENBEN
ESTJ ESFJ ENFJ ENTJ

N =54 N=15 N=2 N=12

% = 28.42 % = 7.88 % =1.05 % =6.32
NAEEREGENN | MNNENEEN = EREmNEN
NMEDEPERNEN

MEADEEEE

w = 1% of sampie

As is evident in Table 3.2, the majority of the sample In the present study fell
under two type profiles, namely ISTJ and EST\J. it is of concern that there is
only a small percentage of individuals with infuiiion (N} as a preference in their
proflle. This concern is also evident in Table 3.3 below, which shows the
distribution of the three sets of preferences under conslderation in the present
investigation. The unsqual distrbution of preferences should be cautioned
when maiting comparisons In terms of preferences, partinularly with the S-N
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dimension. There is also a very smali (22.63) percentage of people with a

preference far feeling (F).

TABILE 3.3 FREQUENCIES OF MBTi® DICHOTOMOUS

PREFERENCES

PREFERENCE N % OF TOTAL SAMPLE

THINKING (1) 187 TIa7

FEELING (F) 23 22,65

SENSING (8) i52 &0

INTUITION () 38 20
EXTRAVERSION (E) 116 6105
INTROVERSION (i) 74 38.95

3.1.3 FACTOR ANALYSIS OF THE COMPUTER ATTITUDE SCALE

In order to confirm the factor structure of the CAS, a conflrmatory principle
components analysis with varimax raw rotation of the scale was performed on
the sample used in the present study. The analysis yielded a thres-factor
solution, with all three factors having eigenvalues greater than one. All items
loading above 0.4 were included. The scree test also indicated that three
factors would adequately it the data. Results of the factor analysis are shown

in Table 3.4.




Table 3.4 Factor Loadings for the Computer Atlitude Scale

Note: ltems are not numbered, The letter in brackets after each [tem Indicates which
subscale of the Computer Atlitude Scale the item originally sterns from.

KEY: A= Anxlety C = Confidence L = Liking

ITEM | FACTOR1 FACTOR2 FACTCRS3

Computers do not scare me at afl (A} 63
1lilke working with computers (L) .58
bxarking with computars makes me vary nervous .68

(A}
I'm nio good with computers (C) 58
Computers make ma feal uncomfortabla (&) 54

| g=t & sinking fesling when ! have to use a
compurer {A)

1 den't undsrstand how sorme people can spend 57
so much time warking with computers and seen
to enfoy it (L)

Uzing a computer 8 very difficult for me {C) 60

| do as lithe work with computers as possibla (L) 53

Computers make me fea! uneasy ,confussd (A) 75

1 don't think | could handls a computar course A1
C}

£
i feel agaressive, hostile towards computers (A} B3

| do not fesl threatenad whan others talk about A5
campulers (A)
it wotildn't bother me at all to take computer 58
courseas (A)
I would feel 2t ease in & computer claes (A} 57

Fthink working with computers is enjoyalle and iry |
stimutating (L)
1 am sure | could do work with computers {C) A6

! ieet comfortable working with & comptitar (A) P

When there 1s a problem with a computer run 57
that | can't immadistely salve, I stick with it untit §
hava the answer (L)

| & sure | could learn a computar language (G} 65

Onee 1 start working with a computar, ) find it B85
hard to stop {L)
If & problem is left unsolved in a computer class, 52
I would continue to think about It alterwards (L)
1 tould gef good grades in computer coursas (C) 68

1 have B lot of self-confidence when it comes to 55
warking with compters (C)

The challenge af soiving problama with &7
computers does nat appeal to me {L)

Generally | foel ckay about irying a new prablem A9
on the compuier [C)
1 donr't think | could do advanced compuiar work 75
)
Figuring out computer problems dogs not appeal 74
tome (L)
'm not the type to do well with computers {C) 58

I do not enloy talking with othars about A5
computers (£)




The first factor accounted for 37.8% of the total variance, and included six of
the computer anxiety items, three of the computer confidence items, and three
of the computer liking items. However, most of the highest loadings dealt with
contputer anxiety issues. The second factor accounted for 5.8% of the iotal
variance, and included an equal number of items, Lo, four from each of the
three subscales. The third factor accounted for 5.3% of ihe total variance and
also included an equal number of items, i.e. three from each of the thres
subscales. The results of these factor loadings bring the three-factor structure
into guestion. Table 3.5 helow illusirates the correlations between the three
subscales and the total score. As is evident, all the correlations are significant
and extremely high, ranging from - .76 to .84. The subscales could thus be
accounting for a large amount of common variance, as postulated by
Woodrow (1931), and this could expiain the resulis of the factor analyses.
Although not illustrated in table forrn, the inier-item correlations are aiso
significant. One needs to take care in interpreting the resuits of the current
study, particularly with regards to the computer confidence and computer
liking constructs, as these do not seem to be discrete despite the assertions of
past research that thev indeed are. One can, however, place relative
confidence In the computer anxiety construct, and the total computer atftude
score,

TABLE 3.5 Pearson Product-Mome:t Correlation Coefficients for the
Three Subscales of the CAS and the CAS Total Scors

Computer | Computer | Computer | Computer

N=190 Anxiety | Confidence Liking Attltude
(Total)

Computer Anxiety -
Computer Confidencs -9 -
Computer Liking -.76" 83" -
Cormputer Attitude -91 S4* 84* -
(Total)
* p< 0.05
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Overall, the CAS has been systematically developed and tested for refiability
and validity on a variety of samples, ranging from high school pupis, to
university students, to teacher samples (Lalomia & Sidowsid, 1893). The
scale structure has been shown 1o be invariant across these samples, and
acruss males ang females (Bandalos & Benson, 1990). The scale nes been
most extensively used o examine cormrelates of computer attitudes on
populations of college students (Lat omia & Sidowski, 1995}.

3.2 HYPOTHESES 1-12: STATISTICAL PROCEDURES AND RESULTS
3.2.1 Correlational Analyses

Hypoiheses 1 - 12 were analysed using two stafistical methods. Flrsily,
pearson product-mnoment comrelation coefficients between the MBTI®
continuous scores and the dependent variables computer anxiety, computer
confidence, computer liking, and total computer attitude scores were
calculated. Resuits of these correlations are presented in Table 3.6.

TABLE 3.6 Pearson Product-Moment Carrelation Coeificlents for
MBTI® Continuous Scores and Dependent Variables

N =190 Computer Computer Comptter Computer
Anxiety Confidence Liking Attitude
. (Total)
E- 0.03 - 0.04 0.00 0.01
Contintous
Scere
SN -0.16* .24 0.18* 0.14
Continuous
Score
T-F 0.15" -0.12 - 0.09 -0.16*
Continuous
Score
*p<0.05
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With regards o the main hypotheses of the study, Table 3.6 reveals some
interesting resuls. People with a thinking preference report lower levels of
computer anxiety {r = .15). This is a low correlafion, but iz nonetheless
statistically significant. Hypothesis 1 is thus supporied {refer to pages 28 - 29
for the hypotheses). Hypotheses 2 and 3 are partially supported in that v 2ople
with a thinking preference report higher computer confidence and computer
liking (r = - .12 and - .09 respectively), but these correlations are not
significant. Hypothesis 4 i supporied, in that people with a thinking
preference indicate more positive computer attifudes as a whole #an do
people with a feeling preference {r = - .16). In addition, this iesult is
statistically significant.

People with a sensing preference report greater computer anxiety than do
people with an intuition preference (r = - .16), a statistically significant result.
This finding is in contrast to Hypothesis 9. Pgople with a sensing prefarence
further report less computer confidence (r = .21) and less computer liking
(r = .18) than psopie with an intuition preference. These are low correlations,
but the resulis are significart, thus resulting in findings in contrast to those
proposed in Hypotheses 10 and 11. Furthermore, pecple with a sensing
preierance report lower computer attitides as a whols (r = .14), rather than
more positive atlitudes, as suggested in Hypothesis 12, although this result is
not significant.

Findings with regards fo the E-l preference are not significant, thus resulting in
the present study not supporting Hypotheses 5, 8, 7, and 8,

3.22 t-Tests

The second method used to analyse the main hypotheses of the siudy
employed t-tests. The t-tests are useful in Indicating whether people indicated
as falling into one of the two preference groups, L.e. extravert or infrovert,
sensing or intuition, and thinking ot feeling, diifer in terms of their computer
aftitudes. Results of the t-tests are presenied in Tables 3.7 - 3.9 below,
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TABLE 3.7

i-Test Results for Extraver®Introvert Preferences in terms

of Computer Attitudes
DEPENDENT 2-tailed § p-level Mean Mean
{Extraverts) | (Introverts)
VARIABLE N=118 N =74
Computer ~1.30 763 33.91 34.17
Anxiety
Computer -0.63 529 31.07 31.68
Liking

Computer -1.44 663 32.67 33.06

Confidence
Computer -0.90 -369 97.96 100.33

Attude (Total)

Results reveal that pecple reporting a preference for extraversion and people
raporting a preference for introversion do not differ significantly in terms of
their computer attitude scores.

TABLE 3.8 1-Test Resulis for Sensing-intuition Preferences in terms
of Compuier Attitudes
DEPENDENT 2-talled t p-level Mean Mean
(Sensling) (Intultion)
VARIABLE N < 152 N =38
Computer -2.58 O17 33.49 36.15
Anxiety
Compufer =233 021 30.07 23.47
Liking
Computer =2.54 a2 32.28 3503
Confidence
Computer « 217 032 97.50 104.34
| _Attitude (Total)
*p<0.05

Results indicate a2 statistically significant difference between people reporting
a preference for sensing and pecple reporiing a preference for intuition, in
terms of all the computer attitude scores. People with a sensing preference
report less liking for computers, lese confidence In using computers, less



positive attitudes as a whole, and greater computer anxiely (remember: a low
score on the computer anxiety scale signifies high anxiety, and a high scores
signifies low anxiety), than people with a preference for intuition. These
findings are in accordance with those reported in section 3.2.1 above. Once
again, Hypotheses S - 12 are rejected, but are significant in the opposite
direction.

TABLE 3.9 i-Test Results for Thinking-Feellng Preferences in terms

of Computer Attitudes
DEPENDENT 24ailed t p-level Mazn Mean
{Thinking) (Feeilng)
VARIABLE N =147 N =43
Computer 2.08 039 34.48 32.46
Anxiety
Computer 1.41 160 31.65 30.05
. Liking
Computer 1.50 136 33.18 31.64
Confidence
Computer 209 038" 100.33 94.14
Aftitude (Total)
*p <005

Table 3.9 indicates that there is a statistically significant difference between
the mean scores for computer anxiety and for the total computer attitude
scores, with regards to the thinking-feeling preference. People with a
preference for thinking report lower anxiety and more positive computer
attitudes as a whole, than do people with a preference for feeling. Thus,
hypotheses 1 and 4 are supported. The mean scores for thinking individuals
are also slightly higher thari those for feeling individuals in terms of computer
confidence and computer iiking, thus lending partial support to Hypotheses 2
and 3, but these results are not significant.



3.3 FURTHER ANALYSES

3.3.1 CORRELATIONS

TABLE 3.10 Pearson Product-Moment Correlation Coeificients for
Continuous Demographic Variables and the Dependent

Variables
N=190 Computer cuinputer Computer Computer
Arctety Confidence Liking Aftitude

{Total)

AGE 24 =27 -.19* -.26*
HOURS -.06 g9 a1 15
EDUCAT.ON -03 -.08 =12 - 07
POST LEVEL 05 -.12 =15 -.13
TENURE | .02 - .02 03 -0
EXPERIENCE - 33" A8* A1 42

*p < 0.05

Table 3.10 reveals some interesting results which could be used to further
understand the findings obtained In the current investigation. 1t is evident that
age is significantly positively related to computer anxiety. Thus, the older one
is, the mors computer anxious one Is. Age is furthermore significanty
negatively correlated with computer confidence, computer lking, and
computer atfifude as a whole. Thus, the older one is, the less confidence and
likiney one Is inclined io exhibit, and one’s atiifudes as a whoie towards
computers are less positive. These relationst*s are significant, but they ars
relatively weak.

The amount of hours one spends per week using a compuer 's significantly

positively, yet weakly related to compuier fking and comjssr confidence.
Thus, the longer one spends per wask using a computer, the more coriident
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and more prone to liking and enjoying working with computers one is inclined
fo be.

There is no relationship between the level of education one has obtained, and
compuier attifudes, as well as between tenure and any of the computer
attitudes under investigation.

Post leval is inversely related to computer liking, indicating that people of a
higher post level may be less inclined to indicate liking and enjoyment of
working with conputers. However, this correlation is also weak.

Prior exp rience with computers is inversely related to computer anxiely,
suggesting that the more experience one has had, the less one’s anxiety, and
that less experience will result in people being more anxious. Furthermore,
experience is positively related to computer liking and confidence, and to
computer attiiucies as a whole. This finding is in accordance with the logical
underlying hypothesis of the enfire study, i.e. that people with more
experience in computing would exhibit more positive attitudes towards
computers. In addition, all of these four correlation coefficients are significant
and fairly strong, compared to all the other continuous demographic variables
under consideration in the present study, as is evident in Tabls 3.10,

332 +TESTS

In order to test whether there is a difference in terms of gender {males and
females) and in terms of language (Engllsh and Afrikaans speakers), with
respect o computer attitudes, t-test procedures were computed. These were
undertaken for computer attitude as a total score, and in terms of the three
subscales of which it is composed, i.e. computer anviety, computer
confidence, and computer liking. Results are reported in Table 3,11 below.
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TABLE 3.11 {-Tost Procedures of English and Afrikaans Speakers on
esach Dependent Variabie
DEPENDENT 2-tailed t p-level Wiean Mean |
{Adrikuans) {Englizh)
VARIABLE N =146 N =43
Computer .23 Gis 32394 3417
| Anxiety
Computer 0.33 738 31.23 &1.62
Liking
Computer 0.55 585 32.65 33.23
Confidence
Computer -0.14 &85 88.92 98.47
Aftitude (Toial)

Results reveal that Afrikaans and English speaking employees ov not differ
significantly in terms of thelr scoras on computer atfitudes.

TABLE 3.12  t-Test Procedures of Male and Female Empioyees on
each Dependent Variable
DEPENDENT 2-talied t p-level Mean Mean
{Males) (Females)
VARIABLE N =74 N=116
Compuier 6.21 a3 34.11 23.93
Anxlety
Computer 0.20 4838 31.43 31.23
Liking
Computer 0.58 495 33.18 32.57
Confidence
Compuier -0.07 946 28.75 98.93
Aftitude (Total)

Resuilts reveal that males and females do not differ significantly in their scores
on the four dependent variables under consideration. However, the above
result, as well as that revealed in Table 3.11, needs to be cautioned, owing to
the fact that the group sizes are relatively unequal. There are many more
Afrikaans speaking respondents and females in the sample.
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3.3.3 ONE-WAY ANALYSIS OF VARIANCE

One-way ANOVA was conducted in order to determine whether there was a
significant difference between the means of more than two groups, in terms of
computer attitudes. This statistical procedure was carried out on education,
post level, and levsls of experience.

2.3.3.1 Levels of Education

1 = less than matric

2 = matiic

3 = diploma

4 = university degree

5 = postgraduate degree

TABLE 3.13  Analysls of Variance Results for Computer Attitude
Components in terms of Education Level (Mean Scores)

EDUCATION Computer Computear Computer Computer
LEVEL Anxiety Liking Confidence Attitude
{Total)
Level 1 325 20.27 32.2 97.22
{less than
matric)
Level 2 33.95 31.98 33.11 99.59
{mairic)
Level 3 35.18 32.88 334 101.38
(diploma} _
Level 4 32.93 25.06 29.94 89.71
(degrea)
Level 5 34.56 31.56 32.78 98.89
(postigrad)
FRatlo .64 _bag 1.2 1.34
B 833 000 303 257
o< 0.01

Table 3.13 indicutes that there is no significant difference in mean computer
anxiety, computer confidence, and tofal computer atitude scores beiween
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people of different education levels. However, there is a significant difference
between the mean scores on computer liking for different education groups. In
order to determine exactly where these differences lie, post hoc comparisons
were carried out, namely Fisher's Least Significant Difference (LSD) test.
Results of the LSD test are shown ir Table 3.14.

TABLE 3.14 LSD TEST FOR COMPUTER LIKING
MAIN EFFECT: EDUCATION LEVEL

EDUCATION 1 2 3 4 5

LEVEL Mean Mean Mean Mean Mean
29.27 31.98 32.89 25.06 31.56

1 « < matric

2 - matric 155

3 - diploma 097 490

4 - degree 076 000 000

5 - postgrad 400 837 569 010*

*p<005 *p<0.01

Table 3.14 indicates that computer liking scores for psople with less than
matric are not significantly different frem liking scores for people of other
education levels. Liking scores for people with matric are not significantly
different from liking scores for people with diplomas and postgraduate
qualifications, but scores are significantly higher for people with matric than for
people with a University degree. People who have a diploma do not differ
significantly in their fiking scores from people with a posigraduate degree, but
they do have higher liking scores than people with a University degree.
Finally, paople with a University degree have significantly less ltking for
computers than do people with a postgraduate qualification. These resuits will
be further explained in Chapter 4.
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3.3.3.2 PostLevels

A = low leve! e.qg. baslc clerks
B = secretaries & admin clerks
T = mote skilled e.g. technical
P = professional e.g. marketers
M = management level

TABLE 3.5  Analysis of Variance Results for Computer Atiitude
Componenis In terms of Post Level (Mean Suores)

POST LEVEL Computer Computer Coumputer Computer
Anxiety Liking Confidence Attlitude
(Total)
A - 24 22 -
(low level a.q.
clerks) |
B 3412 a32.31 33.52 100.58
{secretaries &
admin) _
34,15 31.09 a2.83 98.72
(technical)
P 33.73 27.71 3 g92.21
{professional)
M 33 30.29 31.21 94.5
{management)
;"Ratlo 19 2.19 1.84 1.13
p 502 H71 124 .339

Table 3.15 indicates that there is no significant difference in the mean scores
in terms oi computer anxiety, confidence, liking, and attitude, for people of
diffierent post levels.




3.3.3.3 Prior Computer Experler.ce

Levels 1 - 7 (low - high)

TABLE 3.16 Analysis of Yarlance Results for Computer Atiitude
Components in terms of Level of Tomputer
Experlence (Mean Scoras)
COMPUTER Computer ] Computer Computer Camputer
EXPERIENCE Anxiety Liking Confidence Attitude
LEVEL (Total)
1 11 10 10 20
2 30.63 26 28.3 868.43
3 31.45 28.45 30.64 90.55
4 31.63 28.43 30.62 90.79
5 35.83 33.04 33.5 102.5
6 35.80 33.74 35.92 106.06
7 35.79 34 36.42 106.21
~Ratio g AR 7.0 o.83+ a.96*
“p 000 .000 .000 000
b < 0.01

Table 3.16 indicates that there is a significant difference between the mean
scores on all of the computer attitude components for people of different
levels of computer experience. In order to determine exactly where these
differences lie, LSD tests were performed for each computer atiitude

component. These are presented In Tabies 3.17 - 3.20 beir -,
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TABLE 3.17 LSD T%ST FOR COMPUTER ANXIETY
MAN EFFECT: PREVIOUS COMPUTER EXPERIENCE

Computer 1 2 3 4 5 5 7
Experience | Mean | fean | Mean | Mean | Mean | ®esn | Mean
10 | 3063 | 31.46 | 31.63 | 3583 | 3589 | 35790

o0+
Qo0+ T8
.oou+* 587 815
000 | 006 | 007 | .000*
L0007 | vo5™ | 008~ : 000 954
000 | .014° 018* | .0ga** 977 H42

=~ TN k-

*p<0.05 *p<0.01

Table 3.17 indicates that computer anxiety scorss for people on level 1 are
significantly lower (i.e. they exhibit greater computer anxlety) than anxiety
scores for people on ali other ievels of compuler experience. Anxiety scores
for people on level 2 are not significandy different from anxiety scores for
people on ievels 3 and 4. However, scores for people on level 2 are
significantly lower (i.e. these people have higher computer anxiety) than
scores for people on experience levels 5, 6, and 7. Anxiety scores for people
on level 3 are not significantly different from scores for peopls on level 4, but
are significantly less (i.e. computer anxisty is greater) than anxiety scores for
people on levels 5, 8, and 7. There s no significant difference between
anxiety scores for people on levels 5, 6, and 7.
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TABLE 2.18 L&D TEST FOR COMPUTER LIKING
MAIN EFFECT: PHREVIOUS COMPUTER EXPERIENCE

Computer 1 2 3 4 5 8 7
Experlence | Mean | Mean | Mean | Mesan Mean | Mean | Mean
10 26 28456 | 2843 | 33.04 | 33.74 34

1

2 00g*

3 002+ 332

4 001 237 988

& 000** [ 001 | .0t5* | .000*

6 000« | .000** | .007* | .cOO™ 559

7 O00% {001 | 009% | .0pOo™ 522 358

*p<0.05 *p<0.01

The results in Table 3.18 Indicate that comnuter liking scores for people on
level 1 of computer expetience are significantly lowsr than liking scores for all
other levels of experience. Liking scores for people on level 2 are not
significantly different from scores for people on levels 3 and 4, but scores on
leve! 2 are significantly lower than scores for people on levels of experience 5,
6, and 7. Liking scores for people on level 3 are not sinnificantly different from
scores on level 4, but they are significantly lower than scores for levels 5, 6,
and 7. Scores for people on level 4 are significantly lower than scores for
people on levels 5, 6, and 7. Scores for people on levels 5, 6, and 7 are not
significantly different.




TABLE 3.19 LSD TEST FOR COMPUTER CONFIDENCE
MAIN EFFECT: PREVIOUS COMPUTER EXPERIENCE

Computer 1 2 3 4 5 & 7
Experlence | Mean | Mean | Mean | Mean | Mean | Mean | WMean
10 28.3 3064 | 30.02 335 35.82 | 36.42

1

2 Q01+

3 000 1 289

4 009 329 J18

5 000 | .003* 087 201+

5 008 | 000 | 003" | .000™ | 027

7 000+ | .ooo™ | .003* | .00G* | .031* 124

*p<0.05 *p<0.01

Table 3.19 indicates that computer confidence scores for people on
experience level 1 are significantly iower than scores for people of all other
levels of experience. Scores on level 2 are not significantly different from
scores on levels 3 and 4, but are significantly iess than scores on levels 5, 6,
und 7. Scores on level 3 are not significantly different from scores on levels 4
and 5, but are significantly less than scores for people on experience levels 6
and 7. Confidence scores for people on level 4 are significantly less than
those for people on levels 8, 6, and 7. Scures on level 5 are significantly less
than scores on levels 6 and 7. Finally, scores on level 6 are not significantly
different from scores on level 7.
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TABLE3.20 LSD TEST FOR COMPUTER ATTITUDE
MAIN EFFECT: PREVIOUS COMPUTER EXPERIENCE

Computer 1 2 3 4 -
Expeiience { Mean | Mean | Mean | Mean | Meen | Mean | Mean
30 88.43 | 90.55 | 980.79 | 1025 | 106.06 | 106.21

000*
000+ 754
000+ 682 959

L0007 ;018" 012 | .000™
000 | 003~ | .coz2* | .000™ 258
000* | o005 1 004 | .o00** S82 969

~NORHMEN -

*p<0.05 **p<0.01

Table 3.20 indicates that people on experience level 1 (very low computer
experience) have significantly lower computer aftitude scores than do people
on all other levels of computsr experience. People with experience level 2 do
not differ significantly In their computer attitude scores from people on levels 3
and 4, buf their scores are significantly lower than those for people on levels
5, 8, and 7. Scores on level 3 do not differ significanily from level 4, but are
significantly lower than the scores for levels 5, 6, and 7. Scores on fevel 4 are
significantly less than scores for people on levels &, 8, and 7. Finally, scores
on levels 5, 6, and 7 do not differ significantly from each other.
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3.4 BACKWARD STEPWISE REGRESSION

Up until this point we have investigated the degree of relationships betwesn
the independent variables, namely psychological type, cognitive style, and
demographic data, and the dependent variables, namely computer anxiety,
coemputer confidence, computer fiking, and total computer attfiudes. We can
obtain a better idea of these relationships by conducting multiple regression in
order to be able 1o predict such compider attitude variables on the basis of
psychological type/cognitive style preferences, and demographic variables.
Thus, we use the assoclation between variables as a method of prediction
{Neale & Lisbert, 1986). When using muitiple regression techniques to
analyse the data, all variables are entered simuitaneously into the analysis;
thus the effects of all other variables are controlled when assessing the effect
of each input variable {Lambert, 1951). One can therefore emphasise the
confribution of each set of predictors on the dependent variables
(Greenberger & O'Neil, 1998). Furthermore, giver: the apparent varying
degrees by which psychological type preferencesfcognitive styles and
demaographic daia are believed to explain (predict) the variance in computer
anxiety, computer confidence, computer liking, and computer attitudes as a
whole, the present research undertook a stepwise regression analysis, using
the backward elimination procedure. Variables originally entered into the
regression equation were age, gender, language, education, post level,
tenure, hours per week spent using a computer, previous compuier
expenence, and the E-1, S-N, and T-F continuous scores. Significant findings
are presanted below:
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TABLE 3.21 MULTIPLE REGRESSION
Model and Summery Statistics for Computer Attitude

VARIABLE R® 5] t F
Intercept 15.348
Age - 1886 -2.859
Expetience 3812 5471
Thinking-Feeling =131 - 2010
.20 15.805"

*p<005 *p<0.01

In the above and iollowing multiple regression resulis, the strength of the
madel is determined by examining A2. The beta coefficients were examined to
determine the relative importance of the variables in the model. With respect
to computer aitiiude as a whole, as shown in Table 3.21, a three variable
solution was obtained from the analysis. Variables included in the model were
g6, experience, and thinking-feeling. & was .20, indicating that the model
accounted for 20% of the variation in computer attitude as a whole.

TABLE 3.22 MULTIPLE REGRESSION
Moadel and Summary Statistics for Computer Anxiety

VARIABLE R? ! 6 t F
intercept -t 12.635
Age - .1866* -2.775
Experisnce 2849 4.229
Thinking-Feeling - 1520% =2.275
Sensing-intuition 501" 2,234
.38 9.989"

*p<005 **p<0.01
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It is evident in Table 3.22 that together, age, experience, thinking-feeling, and

sensing-intuition explain 18% of the variance .. computar anxiely.

TABLE 3.23 MULTIPLE REGRESSION
Model and Summary Statistics for Computer Confidence
VARIABLE R? 4] t F
Intercept 11.389
Age « 1931 = 3.070
Exparisnce L2004 6.684
Sensing-Intuition 1859 2978
28 23.701*

*p<0.05

“*p 001

Table 3.23 indicates . 2t age, experience, and sensing-intuition together
explain 28% of the variation in the dependent variable, computer confidence.

TABLE 3.24 MULTIPLE REGRESSION
Model and Summary Statistics for Computer Liking

VARIABLE R* B t F
Intercept 9.796
Age -.1611* - 2,481
Exparience S428 5.235
Sensing-Intuition 1704 2.871
University educ - 2139 ~ 3.262

25 15.479**

*p<0.08 ** p < 0.01
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Table 3.24 indicates that together, age, experience, university education, and
sensing-intultion explain 25% of the total variance in corw - iiking.



3.5 MODERAIEL MULTIPLE LINEAR REGRESSION

As reported in Tables 3.21 - 3.24 in the previous section, certain variables
emerged as significant predicters in the regression model. The alm in this
saction is to determina whether previous computer experlence moderates the
reiationships between the significant predictors and the criterion (dependent
variahles).

3.5.1 Moderated Muitiple Linear Regresslon with Computer Attitude as
the BV

In Table 3.21 the model axisis such that

Computer Attitude = 8y + BijAge + B:Exp + BaT-F. The moderaling variable is
the product of experience and the independent varlable. When carrying out
the regression, the independent variables are made up of the independent
variable, experience, and the moderating variable. Therefore:

DV = Computer Attitude

IV = Experience, T-F, Experience * T-F

TABLE 3.25 Maoderafed Multiple Linear Regiession Resuits.
Testing whether Experience moderates the relationship
between the T-F preference and computer attitude.

VARIABLE R B 1 F p

Intercept 7.76 L00

Experionce 35 1.3 182

Exp* T-F 04 14 888

TF - 18 - .52 A14
A7 12.63

There are no significant findings in Table 3.25. Thus, experience does not
moderate the relationship between the T-F preference and computer attiiude.
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Table 2.21 also includes age as a predictor. In this case:
DV = Computer Altitude
IV = Experience, Age, Experience * Age

TABLE 3.26 Moderated Multiple Linsar Regression Results.
Testing whether Experience moderates the relationshlip
between age and computer aitifude.

VARIABLE R? B t F p

Intercept 10,33 000

Experience 01 033 974

Exp * Age A4 .1.65 A01

Age - 45" -2.57 Dt
20 15.37

*p <0.05

Table 2.28 indicates that age is nof strongly influenced by the moderating
variable, and that the direct efisct of age on computer attifude is muoch
stronger than that of computer experience.

3.52 Moderated Multiple Linear Regression with Computer Anxiety as
the DV

in Table 2.22 the following regression model exists:
Gomputer Anxiety = 8o+ 84Age + BExp + B3T-F + B,S-N.
DV = Computer Anxiety

IV = Exnertence, T-F, Experience * T-F
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TABI.E 3.27 WNoderated Multiple Linear Regression Resulis.
Testing whether Experience modsrates the relationship
between the T-F preference and compuier anxlety.

VARIABLE ®? B t F p

Intercept §.23 000

Experionce a1 Al 587

Exp * T.F 25 .79 27

T-F - .27 -14 154
A2 8.70

There are no significant findings in Table 3.27, Thus, experience does not
moderate the relationship between the T-F preference and computer anxiety.

DV = Computer Anxisty
IV = Experiencs, Age, Experience * Age

TABLE 3.28 Moderated Multiple Linear Regression Results.
Testing whether Experience moderates the relationship
between age and computer anxiety.

VARIABLE R® B t F p

Intercept | 11.08 .000

Experience - .28 ~1.21 227

Exp * Age -7 2.60 009

Age - B3 -3.44 D01
A7 12.47

< 001
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Table 3.28 indicates that the independent variable (age) and the product
varable (moderating variable) are significant. This suggests that experience
moderates the relationship between age and computer anxiety.

DV = Gomputer Anxiety
IV = Experience, S-N, Experience * S-N

TABLE 3.29 Moderated Multiple Linear Regression Results.
Tasting whether Experience moderates the relationghip
baiweer the S-N preference and computer anxioty.

——

VARIABLE R ) 1 F )
Intercept 6.56 .000
Experience .22 .82 414
'Exp* S5-N 12 35 726
SN o7 .33 739
A2 8.65

There are no significant findings in Table 3.29,

3.5.3 Moderated Multiple Linear Regression with Computer
Confidence as the DV

in Table 2.23 the following regression model exists:
Computer Confidence = 8y + 81Age + B:Exp + BaS-IN.
DV = Computer Confidence

IV = Experience, S-N, Experlence * 8-N




TABLE 3.30 Moderated Multiple Linear Rogression Results.
Testing whether Experience moderates the relationship
beiween the S-N preference and computer confidence.

VARIABLE K B t F p

Intercept 4,32 G600

Experience 54 2.51 013

Exp * S-N -.25 -.78 434

&N 33 1.73 084
24 19.84

*p<0.05

Table 3.30 indicates that the: moderator (experience) is significant. This
suggests that experience is more of a main effect in th: present model, rather
than a moderator.

DV = Gompuiter Confidence
IV = Experience, Age, Experience * Age

TABLE 3.31 Moderated Multiple Linear Regression Resuits.
Testing whether Experlence moderates the relationship
between age and computer confidence.

VARIABLE R B t F p

intercapt 9.09 000

Experlenca A 49 618

Exp * Age .38 1.49 136

Age ~ A% - 2.53 012
25 : 20,78

*p <0.05
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Table 3.31 indlcates that age Is significant, suggesting that this variable is not
strongly influenced by the mogerating variable.

354 Woderated Mulifpie Linear Regression with Computer Liking as
the DV

in Table 2.24 the following regression modei exists:
Computer Liking = By + BiAge + B2Exp + BaS-N + BiEduc.
DV = Computer Liking

IV = Experience, S-N, Experience * S-N

TABLE 3.32 Moderated Mulfiple Linear Regression Results.
Testing whether Experlence moderatas the relationship
betwean the S-N preference and computer liking.

VARIABLE R* B 1 F P

Intercept 4.13 000

Experienca A3 1.65 A0

Exp * 8N =04 =2 802

S-N .18 03 353
| .19 14.69

There are no significant findings in Table 3.32.
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DV = Computer Liking

IV = Experience, Age, Experience * Age

TABLE 3.33 Moderated Muliiple Linear Regression Results.
Testing whether Experlence moderates the relationship
between age and computer {lking.

VARIABLE R? B t F p

intercept 6.80 .non

Experience .20 89 375

Exp* Age 23 84 A0

Age -27 -1.81 132
19 14.15

No significant findings are reported in Table 3.33.

DV = Computer Liking
1V = Experience, University Education, Experience * Educ

TABLE 3.34 Moderated Multiple LInear Regression Results.

Testing whether Experience moderates the relationship
between education and computer liking.

VARIABLE

R®

B t F p
Intercept 18.65 000
Experience a5 4.95 000
Exp * Educ 23 147 243
Educ -.39* =201 046
20 15.711
*p< 008 ™p< 001
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Table 3.34 indicates that the independent variable {university education) and
the moderator (experience) are significant, suggesting that education is not
strongly influenced by the moderating variable, and that experience may be
more of & main effect than a moderator,

in sum, previous computer experience is not found to be a moderator of any

of the relationships deduced in the ragression models, except between age
and computer anxiety, as illustrated in Table 3.28.
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CHAPTER 4

4.1 DISCUSSION

Owing to the mass introduction of computers in the workplace, researchers
have begun to pay considerable attention to ways in which such technolagy
can be effectively integrated into the daily routines of employees at all levels
within the organisation (Crable et al., 1994}. It has been observed that wi'le
computers and information fechnology may indeed have the capacily to
improve organisational performance, these gains are often neutralised due to
employees’ apprehension and unwillingness to use thess systems in their
work (Davis, 1988; Steier, 1989). Computer attitudes are thus pertinent and of
extreme importance to researchers and to any individuals in the workplace
who are concerned with integrating computers and computer use imo the
grganisation in a positive fashion for both the empioyee and the organisation
as a whole. However, as Crable et al. {1994) assert, computer attitude scores
alone provide no information to the researcher on the underpinnings of this
apprehension. The present study thus aims to fill this void by identifying
whether psycholagical type preferences and cognitive styles, as well as
various demographic variables, function as aniecedents of, and have a
relationship with, computer aftifude components, namely computer anxisty,
computer liking, and computer sonfldence.

This section of the research repori aims to discuss the findings of the present
study, as presented in Chapter 3, and to relate and expiain these findings in
relation to previous literature on the topic, as reporied in Chapter 1. The
results will then be coherently summarised aftsr which the finitations of the
present investigation will be pointed out, along with various suggestions for
future research refated to the current fopic. This will be foliowed by a section
on the theoretical and practical implications of the study.



Three important iszues of ongoing debate were mentioned in section 1.7 of
Chapter 1, thus formulating the research questions for the current study.
These are reviewed below,

(1) is there a relationship between an individual's psychological type and
cognitive style, as determined by preferences on the Myers Briggs Type
Indicator, and his or her computer atfitudes, namsly computer anxiety,
computer confidence, and computer Hking®?;

This research question incorporates hypotheses 1 - 12 (see section 1.7.1, p.
28 - 29).

(2} is there a relationship between computer atfitudes, namely computer
anxiety, computer liking, and computer confidence, and various demographic
and user-situation variables, namely gender, age, education, tenure,
occupational position (post level), and previous ¢ mputer experience?; and

(3) o what extent does prior computer experience moderate the relationship
between psychological type/cognitive style, other demographic variables, and
computer aftitudes?

411 THE RELATIONSHIP BETWEEN PSYCHOLOGICAL
TYPE/COGNITIVE STYLE AND COMPUTER ATTITUDES

The current Investigation extends previous enquiries into human-computer
interaction by focusing on the relationship between psychological type
preferences/cognitive styles, and computer aftitudes, as outlined in section
1.7.1. The resulis of the correlations in section 3.2.1 (see Table 3.6, p. 55)
indicate that there is no significant difference between people with a
prefarence for exiraversion and people with a preference for introversion, in
terms of computer anxlety, computer liking, computer confidence, or computer
attitude as a whole. The present - iudy therefore falls to support Hypotheses 5,
B, 7, and 8. In order to further analyse Hypotheses 1 - 12, t-tests were used to
determine whether Individuals indicated ag falling into one of the two
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preference groups, i.e. extravert or inirovert, sensing or intuition, and thinking
or feeling, differ in terms of their computer affitudes. These results are
presented in section 3.2.2. Table 3.7 (p. 57) indicates that there is no
significant difference [ siween people with a preference for extraversion and
those with a preference for introversion, in terms of computer anxiety,
computer liking, computer confidence, and somputer aititude scores as a
whole. This finding is in accordance with the results of the correlational
analyses in Table 3.6, which also failed to support Hypotheses 5, 6, 7, and 8.
There has been limited prior research with regards to the I-E preference and
computer atiffudes. However, those that did Investigate this area reporied
similar results. Both Chu & Spires (1981) and Whitley (1986a) reported no
r«lation whatsoever between the I-E dimension and computer anxiety, despite
the contention by the author of the present study that introverts, being more
inwardly drawn, thoughi-focused, reflective and private \Briggs Myers, 1993)
would be expected 1o exhibit more positive computer aftitudes, and less
anxisty in particular towards computer use, than thelr extraverted
counterparts.

Table 3.6 indicates that people with a sensing preference report greater
comptuter anxiety than do people with an intuition preference (r= - .16). Thi-
finding is in contrast fo the hypothesised refationship belween the S-N
preference and computer anxiely, as stated in Hypothesis 8. However,
although this is a stafistically significant result (p < .05), the correlation is
extremely small. With respect to computer liking and computer confidence,
pecple with a sensing preference report less computer liking {r= .18) and less
computer confidence (r = .21). Once again, these correlations are weak, but
the results are significant at the .05 significance level, thus resulting in findings
in cantrast to those stated in Hypotheses 10 and 11. Furthermore, people with
a sensing preference report less positive compuier attitude scr res as a whole
{r = .14), than do people with a preferance for intuition. This result is aigo in
contrast to Hypothesis 12, However, this result is not statistically significant,
and thus it is not taken as a legitimate finding.



in Table 3.8 (p. 57), t-lest results indicate that there is a statistically significant
differance between people reporting a preference for sensing and people
reporting a preference for intuition, in terms of all the computer attitude
scores. People with a preference for sensing indicate greater computer
anxiety, lower computer .aing. and lower computer confidence, than do
peoplie with a preference for intuition. These t-fest results are In accordance
with the comelation rasults reported above. it was stated that although
significant, the correlations are weak. ! can be seen in Table 3.8 that although
sensing and infuition individuals differ significantly in torms of their computer
anxiely, liking, and confidence scores, if one takes a close look at the means
for the two groups, in columns 4 and 5, it is evident that the differences in the
mean scores between the two groups are not that farge. With respect o
whether sensing and intultion individuals differ significantly in terms of their
compuier atfifude scores as a whole, Table 3.8 indicates that individuais with
a sensing preference repoit lower gverali scores than do those with a
preference for intuition. The ifference between the mean scores for the two
groups is large enough 1 r'ace more confidence In this result, although one
should keep in mind that the correlation result with regards to the S-N
preference and compuier attitude as a whole, was not significant. Overall, it
can be concluded that Hypothesas 9 - 12 are rejected, but are significant in
the opposite direction.

igbaria & Parasuraman (1989) hypothesised that, owing to computer use
requiring aftention fo detall and systematic analysis, incividuals preferring
sensing would be expected to indicate lower computer aniiety and more
positive computer attitudes as a whole than those with a preference for
feeling. It was this assertion which served as the basis for formulating
Hypotheses 9 - 12 of the current study, owing o the fact that Igharia &
Parasuraman (1989) found support for their contentlon. However, later
researchers, such as Chu & Spires (1991) found that peaple with a sensing
preference reported greater computer anxiety than thoss with an intuition
nreference, a finding in accordance with that of the present siudy, Whitley
{1996a) found no relationship at all for the S-N dimension and computer
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attitudes. All of these findings, as well as the findings in the present research,
add confusion to this relationship, making it difficult to support and place faith
in one particular research claim. Of particular importance to discern are the
sample sizes in the three afore-mentioned studies, because this would give us
an idea of the effect size of the findings. Igbaria & Parasuraman (1989) made
their deduction from 166 managers, 94 of whom were part-time students
enrolled in an MBA program, Chu & Spires (1891) deduced their result from a
sample of 132 first-year MBA students, and Whitley (1996a) came to his
conclusion by using 232 male and 238 female introductory psychology
students, aged 18 - 24 years. The sample sizes of Igbarla & Parasuraman
{1989} and Chu & Spires (1991) are satisfactory, but slightly small to make a
conclusive deduction, and although Whitley (1996a) utilises a lurger sample.
his findings are limited because they cannot be generalised to a working
population, owing fo the study being done on first year students of a young
ags, with no working experience. A further explanation and clarification of
these mixed findings and how to view them is pousible If varlous concerns and
shortcomings with regards to the S-N dimension in the present study are
mentioned.

Firstly, it is evident in Table 3.2 {p. 51}, the MBTI® Type Table, that the
majority of participants (53.68%) fall into two type profiles, namely ISTJ and
ESTJ. There is thus a very small percentage of individuals in the sample with
intuitior: (N) as a preference in their profile. Unequal group sizes are further
evident in Table 3.3 (p. 52) where it can be seen that only 20% of ihie total
sample have a preference for intuition, while 80% of respondents have a
preference for sensing. The sampie is thus blased towards more sensing-
oriented individuals. This could possibly explain the negatlon of Hypotheses 9
- 12. We cannct plase confidence in resulis when there is an insufficiens
quantity of respondents representing the Intuition preference. As Christensen
(1985) points out, as the number of subjects increases, so the ability of
statistical procedures to deiect true differences increases. Resulis with
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regards to the S-N preference and computer aftitudes should thus be
interpreted with caution.

With respect to the thinking-feeling (T-F) preference, Table 3.6 shows that
people with a preference for thinking report lower levels of computer anxiety
{r = .15) than do people with a feeling preference - a finding which supports
Hypothesis 1. However, despite being stafistlcally significant, the correlation is
weak and should be interpreted with caution, Hypotheses 2 and 3 stated that
psopie with a preference for thinking would exhibit more confidence and more
iiking towards computers than people with a preference for feeling. Although it
appears that these hypothases are supported, due to the correlations (r= -
.12 for cumputier confidence, and r = -.09 for computer liking), the resuits are
not significant. Thus hypotheses 2 and 3 are not supported. Hypothesis 4 is
supporied, In that people with a thinking preference indicate more positive
computer attitudes as a whole than do people with a feeling preference (r = -
.16) - a statistically significant result.

The t-test resulis in Table 3.9 (p. 58) indicate that, a= with the correlation
results mentioned above, Hypotheses 1 and 4 are supported. There is a
statictically significant difference beifween the mean scores for computer
anxisty and or the total computer attitude scores, with ragards to the T-F
preference. More specifically, people with a preference for thinking report
lower computer anxiety and more positive computer attitudes as a whole, than
dc people with a preference for feeling. This finding I1s in line with that
suggested by Igbarla & Parasuraman (1989), who postulaied that inasmuch
as compuier work requires systematic analysis, logical reasoning, and
atientlon to detail, individuals high on thinking would be expected to
experience lower compuler anxiety and more positive attitudes overall
towards computers than those high on feeling. However, despite this
asseriion, these auihors found no relatlonship betwee.t the T-F dimension and
computer attitudes - a finding which possibly owed itseif to the unsthical use
ot & shortened form of the MBTI®. Navertheless, a later study by Chu &
Spires {1991) found the same result as the present study, adding
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confirmation to the fact that individuals with a thinking preference would
indeed exhibit more positive computer atfitudes and less computer anxiety
than people with a feeling preference. However, Whitley (1996a) interestingly
states that it is important that the finding that people with a feeling preference
report higher levels of computer anxiety than people with a thinking
preference is ambiguous. People with a feeling preference are more genarally
sensitive to emotions than are people with a thinking preference, so their
higher ievels of anxiety may not reflect their altiiudes towards computers so
much as their more intense experience of all forms of affect. That is, people
with a thinking preference might be equally anxious, but might not experience
the anxiely as intensely as people with a feeling preference.

The mean scores for thinking indlviduals are also slightly higher than those for
feeling individuais in terms of computer fiking and confidencs, thus lending
partial support to Hypotheses 2 and 3, but these results are not significant - a
result simtar to that deduced trom the correlation analyses. Although the
rosults with regards fo the T-F preference and computer attitudes are more in
line with the proposed hypatheses of the current study, one should also view
these results with caution, in the same way as the S-N results, as mentioned
in the previous paragraph. Table 3.2 indicates that 77.37% of respondenis
had a preference for thinking, while a meagre 22.63% had a preference for
feeling. Furthermors, results of the factor analysls, presented in section 3.1.3,
and iliustrated in Table 3.4 {p. 53}, as well as the correlation resulis between
the thrae subscales and the tolal score, as shown in Table 3.5, Indicate that
the computer confidence and comptter liking constructs do not seem to be
discrets, despite the contentions of past research that they indeed are.
Nevertheless, the computer anxlety and the total computer attitude scores can
be viewed and results therewlth interpreted with greater confidence.

The resulis of the current research suggest that there is mixed evidence for a
relationship between psychological type and compuisr-related attitudes, a
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conclusion concordant to that proposed by Pecius (1991). Pocius further
pointed out that the studies on which he based this conclusion were
methodologically flawed, particularly in terms of smafl and restricted samples.
In the present study, this limitation exists not with the overall sample size,
which is sufficient, but could be larger, but with the individual frequencies of
psychological type prefererces (ibid.), When only 20% of the sarnple shows
intuition as a preference, and only 22.53% have a preference for fesling, then
the results need to be cautioned due to inadequate statistical power to detect
relationships bstween the indepandent and dependent variables (Cohen,
1988).

4.1.2 THE RELATIONSHIP BETWEEN DEMOGRAPHIC VARIABLES AND
COMPUTER ATTITUDES

According to Busch (1995), results indicating the relationships between
various demographic variables and computer attitudes are varied. The present
study sought to investigate biographical data because they are believed 1o
play an important part in terms of having a close relationship with, and in
being able to predict the variance in computer attitudes, maybe even more so
than psychological type preferences and cognitive styles. Various statistical
procedures were carried out with regards to these variables, revealing some
intaresting findings for the current research.

Section 3.3.1 consists of correlation analyses performed on the continuous
blographical variables, namely age, amount of hours per week spent using a
computer, level of education, occupational position {(post fevel), tenure on the
job, and previous computsr experience. These resuits are presented in Table
3.10 (p. 59).

The current research found age to be significantly positively related to
computer anxiety {r = .24), suggesting that the older one is, the more



computer anxious one is inglined to be. Age is also significantly negatively
correlated with computer confidence (r = -.27), computer liking (r = -.19), and
computer aftitude as a whole (r = -.26). Thus, as one gets oider, one is
Inclined to exhibit less liking towards computers, be less confident working
with computers, and one's aftitudes as a whole towards computers begin to
decline. These correlations may be significant, but they are relatively weak,
and thus cne should caution placing too much confidence in these resulis.
Howevaer, if we accept these resulis as being plausible, viewing them in the
light of previous findings provides interesting food for thought. Similarly to the
present study, Loyd & Gressard (1984) also found that younger subjects had
more positive aftitudes towards computers (l.e. less anxiety, more confidencs,
and more liking for computers) than older subjects. As Jay & Willis (1992)
point out, the pervasiveness of computers in contemporary society,
characterised by continual improvements and upgrading, brings intp question
whether ofder adulis would be able to willingly adapt %o this new technology
more effectively than their younger counterparis, who are newer to the field,
bringing with them a more openh frame of mind and attitude. On the other
hand, there are researchers such as Dyck & Smither (1994), who reported
results indicating the opposite, l.e. that older adults had more positive
attitudes overall, were less anxious, and had more liking and confidence
towards computers than younger adults. Researchers such as Massoud
(1991}, Gilroy & Desai (1886), Woodr: w (1991}, and Henderscn et al. (1995)
reported no age differences in terms of computer attitudes. However, the age
ranges under consideration in these studies were usually quite limited, owing
to the majority of the studies being perfarmed on student samples, as Cambre
& Gook (1987), and Dyck & Smither {1994; 1996) pointed out. The present
study, on the other hand, drew its sample from a2 more representative, adult,
working population, with ages of respondents ranging from 74 - 82 years, with
an average age of 32 years (see Table 2.1}, thus providing a betier spread of
ages from which to draw conclusions.



The relationship between age and computer attitudes may be better
understood, if we look at the relationship beitween previous computer
experience and computer attifudes, because very often, older people have
had more experience with computers, aithough this is not always the case
today, with many young adulis gaining untoid experience in computers {more
than any business manager could ever hope 1o accompligh) in a short space
of time. Table 3.10 indicates that prior experience with computers is
significantly inversely related to computer anxiety (r = -.33), and significantly
positively related fo computer confidence (r = .46), computer liking {r = .41}
and computer attitude as a whole {r=.42). Such resulis suggest that the more
computer experience one has had, the less computer anxious one is Inclined
to be, and that if one has had very little experience with computers, ane is
prone to computer anxiety, In addition, the more experience in computers one
has had, the more confident one would be, the more one would be inclined to
enjoy working with computers, and the mure pasitive one’s overall attitudes
towards computers would be. These findings are in accordance with the
logical underlying hypothesis of the current study, L.e. that people with more
compuier experience would have more positive attitudes towards computers
than people who rate themselves as having very iitle computer experience.
Furthermaore, these correlations are all fairly strong in comparison 1o the other
correlations presented In Table 3.10. A lack at Table 2.1 reveals that there is
a good spread of individuals representing the different ievels of computer
experiance, forming a normal curve, The majority of respondents (30%) have
mo-erate experience, with slightly fewsr having marginally less experience
(257} and marginally more experience (21%), and a lot fewer having very
little (12%), or rating themseives as experts (12%).

Further analyses involving previous computer experience and computer
atthiudes were carried out, by means of one-way analysis of variance. Table
3.16 {p. 85) indicates that there is a significant difference between the mean
scores on all of the computer atiitude components and the overall computer
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attitude score, for people of different experience levels. LSD tests were then
conducted o lock more closely at these d¥=rances. Table 3.17 indicates that
people with extrernely little computer experience (level 1) exhibit very much
more computer anxiety than peopie on all other levels of experience. People
on levels 2, 3, and 4 (little to moderate experience) exhibit significantly higher
arixiety than do people on levels 5, 6, and 7 {moderate to very experienced, to
expert). Table 3.18 shows that people with very little experience (level 1) have
significantly less liking for computers than people on al other ievels o
experience, particularly those on levels 5, 6, and 7. Computer liking scores for
people on levels 2, 3, and 4 are significantly lower than liking scores for
people on levels 5, 6, and 7. Simllar results are evident in Table 3.18, where
people on level 1 show significantly less confldence in computer use than
people of all other levels of compuier experlence, particularly those on levels
5, 6, and 7. People on ievels 5, 6, and 7 {more than moderate, fo very
experienced} show more confidence towards .computer use than pwople of
little to moderate experience. Table 3.20 indicates once again that people on
experience level 1 (very little computer experience) have significantly lower
compuier aftitude scores as a whole than people on all other levels of
computer experience. People on levels 2, 3, and 4 are significantly lower than
scores for people on levels 5, 6, and 7. Overall, it can be concluded that
peopie of lower ievels of previous computer experience are more computer
anxious, have much less liking for computers and computer use, are more
confident w'th computers, and overall have a more positive attitude towards
computers it.an their more experienced counterparts.

Computer experiance Is the most pertinent and most-rssearched demographic
variable in research investigaiing computer anxiety and negative computer
attitudes. It has been demonstrated to have the clearest relationship to
computer attitudes, and in particular to computer anxiety, than any variable
studied (Maurer, 1994}, Like the present study, the majority of researchers
have found that subjects who had more computer expsriance expressed more
positive ailitudes towards computers In general {e.g. Loyd &
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Gressard, 1984; Dambrot of af, 1985; Gilroy & Desai, 1986; Momrow ef al.,
1986; Howard & Smith, 1986; Heinssen et ai, 1987; Marcoulides, 1988
Koohang, 1989; Cohen & Waugh, 1989; Kernan & Howard, 1980; Ray &
Minch, 1990; Rosen & Maguire, 1990; Woodrow, 1991; Harrison & Rainer,
1992b; Colley ef al, 1994; Todman & Monaghan, 1994; Mclnerney et al.,
1984; Crable of al, 1994; Dyck & Smither, 1996; Anderson, 1998). These
consistent results, as well as the result of the present study, confirm that
experience with computers does indeed reduce anxiety, apprehension and
uneasiness. One must be very careful of deducing a cause and effect
relationship from these results, something which Maurer (1994} notes that
rasearchers are prons to do.

The amount of hours per week cne spends using a computer is significantly
positively, yet weakly related to computer liking and computer confidence,
Thus, we can deduce that the longer one spends per week using a compider,
the more confldent one would be and the mare one would enjoy working with
computers. This is a logical deduction. Howaver, one should exercise caution
in making this logical deduction, because correlation does not suggest causs-
and-effect. The directionality of the correlations is not speclfied in this result. It
could just as well be possible that the more confident one is and the more one
enjoys working with computers, the greater amount of hours per week one
would be inclined to spend using a computer. Based on the two above-
mentioned significant correlations, one would also expect hours per week to
be significantly negatively related to computer anxiety and to be significantly
positively related to computer aftitudes as a whole. However, although the
correlation resulis are in the correct direction, the results ave not significant.

The present study found no relationship whatsoever betwsen fenure and
computer attitudes. Furthermore, there is no relationship between the leve! of
education one has obtained, and one's aftfiudes towards computers, as
shown in Table 3.10. One-way ANOVA resuits indicated in Table 3.13 also
show that there is no significant difference ' the mean scores for computer
anxiety, computer confidence, and total computer atiitude, in terms of
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different levels of education. However, there is a signlficant difference
hetween the mean scores for computar iiking for different education levels.
Results of the LSD test (see Table 3.14, p. 63) show that these differences
are most significant between people on a matric level and people with a
University degres, i.e. scores for people with matric are significantly higher
than scores ior people with a degree. Thus, matric people exhibii more liking
towards computers than do people with a degree qualification. People with an
education level as high as a diploma also have significantly higher liking
scores than people with a degree, as do people with a posigraduate
qualification. These results could possibly be explained by the fact that people
with only a matric or a diploma {which, in the case of the present study,
usually involved a secretarlal dipioma of some sort), would be more likely to
find themselves in secretarial, administrative jobs where compuier use is more
likely. People with & University degree, on the other hand, are not as likely to
select such jobs, and therefore would not be as exposed 1o computer use. In
the case of people with a posigraduate qualification, the fact that they exhibit
more liking for computers and computer use could be due to the fact that
owing to their high quallflcation, they are inclined ip work more with computers
and be involved with higher level business operations which involve computer
use. Nevertheless, the results of this ANOVA and LSD iest ought to be
cautioned, owing to the smafl percentage of respondents having a diploma, a
degrae, and a postgraduate qualification. These unequal group sizes limit the
results and the explanations thereof.

The present study is therefore limited in being able to make any further
contribution to ihe already limited research findings with regards to education
level and computer attitudes, despite the fact that an aduit, working sample,
rather than a limited student sample, was used in the study. The lack of
finding in the present study could, as mentioned previously, be due to the fact
that there is an inadequate spread of education levels in the sample. Table
2.1 reveals that the majority (65%) of the sample had only & matric and no




further gualification, and there were very few people with a higher qualification
such as a dagree.

Post level was found 1o be significantly inversely related to computer liking,
suggesting that people of a higher post level (L.e. in a higher occupational
position) would be less inclined to enjoy working with computers. However,
this correlation is very weak (r = -.15). ANOVA results in Table 3.15 further
indicate that there is no slgnificant difference for people of different post levels
in terms of ali three of the computer atiitude components and the computer
attitude score as a whole. Nevertheless, the correlation finding, however
weak, is in line with previous literature and postulations on the topic. As
Parasuraman & Igbaria (1990) believe, higher level employees, such as those
in managerial positions, would be less likely to be enthusiastic about computer
use and have more negative attitudes fowards computers than those in lower
levels. Fisher (1995) asserts that this tendency could be due to the fact that
many managers perform more weakly structur: J tasks, and spend more time
on the job engaging in verbal communication, a free-from work style, and
delegating tasks and responsibilities which involve computer use, to other
employees. The present research is limited in that there is an inadequate
spread of individuals over different post levels, as shown in Table 2.1. The
majority of the sample (83%) fall under post levels B and T (lower to middie
occupational levels), while only a srnall percentage (16%) are in professional
or management levels (P and M), with nobody in the executive level (E).

With respect to langizage, i-test resulis in Table 3.11 indicate that thers is no
significant difference between English and Afrikaans speaking respondents in
terms of their computer attitudes. Furthermore, Table 3.12 indicates that no
gender differences were found with respect o computer attitudes. However,
both these findings are limited in that there unequal sample sizes from which
to make true deductions, i.e. there are more females than males, and there
ara more Afrikaans speaking respondents than English speaking, as shown in
Table 2.1. Maurer (1994) poinied out that the relationship between gender
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and compuier afttitudes has not been sufficiently examined to clearly define
the relationship. Although many researchers (Dambrot et af., 1985; Wilder ot
al, 1985; Levin & Gordon, 1989; Ogletree & Williarns, 1890; Parasuraman &
Igharia, 1990; and Colley ot al., 1394) believe or have found that males would
be less likely 1o be computer anxious and would be inclined i have more
posiiive attifudes overall towards computers, this does not appear to be the
case in the present investigation.

41,3 THE EXTENT 10 WHICH FSYCHOLOGICAL TYFE/COGNITIVE
STYLE AMND THE DEMOGRAPHIC VARIABLES PREDICT
COMPUTER ATTITUDES

Up unti! this point, the present study has investigaied the relationships
between the independent variables, namely psychological type, cognitive
style, and demographic data, and the dependent variables, namely computer
anxiety. computer liking, computer confidence, and computer attifude as a
whole. The study has analysed variables on an indgividual basis. However, in
arder to gain a better picture of how the independent variables have a
combined effect, if they indeed do, on the dependent variables, and thus io
deduce cause and effect relationships betweesn the Independent {predictor)
variables and the dependent (criterion) variables, it is necessary to look at the
results of the multiple linear regression in Section 3.4. Table 3.21 (p. 71)
indicates that with respect to computer attitude as a whole, a three variable
solution was obtained. Predictors included In the model were age, experience,
ard thinking-feeling, which togelher accounted for 20% of the variation in
computer attitude. In Table 3.22 it is evident that together age, experlence,
thinking-fesling, and sensing-intuition accounted for 18% of the variance in
computer anxiety. Table 3.23 shows that age, experience, and sensing-
intuition together explain 28% of the variance In computer confidence, and
finally, Table 3.24 indicates that age, experfence, sensing-intuition, and
University education together account for 25% of the variance in
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computer liking. These regression results revea! some convincing findings,
with ape and experience being consistent predictors of computer attitudes.
The values of R® range from 18% to 28%, which is a large proportion of the
variance explained. However, this still leaves approximately 70% of the
variance in computer attitudes unexplained, and could thus be atiributable to
other factors which the present study does not consider. The F values indicate
that the comriate regression model in each case is highiy significant, and the
outcomes of the {-esis indicate that each parameter included in the
regression model is significant. Thus the null hypothesis that all the predictor
variables we found (i.e. age, experience, and T-F in the case of computer
attitude as a whole; age, expserience, T-F, and S-N for computer anxiety; age,
experience, and S-N for computer confidencs; and age, experience, S-N, and
University education for computer liking} do not tell us anyihing about
computer attitudes, is rejected.

The results of the regressions support the comrelation and tiest resulis
mentioned previously that there is no refationship between the -E preference
and computer atlitudes, and that peopie with a preference for extraversion
and people with a preference for introversion do not differ in terms of their
computer atfitudes. Furthermore, the results also support the significant, but
weak coirelations between the S-N preference and computer atiitudes.
Thinking-feeling was found to be a significant predictor, and b3nce included in
the regression modsl, o computer afttitude as a whole, and of computer
anxiety, but not for computer itking, and computer confidence. This finding is
in accordance with the results ¥ the correlations and t-tesls mentioned in
section 4.1.1, lLe. that people with a preference for thinking report lower
computer anxiely ard more positive computer atfitudes than people with a
preference for feeling, but that there is no relationship between the T-F
preference and coraputer confidence or computer liking. Age a:1d experience
were found to be significantly correlated with alf thres computer attitude
components, and with computer attitude as a whole. It makes sense *hern that



these two demographic variables were included in the regression model, thus
confirming that they obviously do, io an extent, predict computer attitudes.

Henderson et al, (1995) believe that despite the many studies reporting a
relationship between previous computer experience and computar anxiety, the
strength of these relationships suggests that experlence is fikely to be only a
moderate predictor of computer anxiety, and that other variables may account
for a larger proportion of the variance, However, the present study found that
the correlations between experience and computer attitudes were medium to
high, as is evidant in Table 3.10, suggesting that perhaps experience is not
just a moderate predictor of computer anxiety and other computer attitudes,
but has mors bearing than one Is inclined to believe. Results of the muitiple
regrassion analyses mentlohed in the previous paragraph confirm this
assartiotr,

Morrow ef al. (1986} and Leso & Peck (1992) point out that studies have
shown that self-assessment of computer knowledge and computer experience
(similar to that used In the present study), may explain more of the variancs in
computer aniety than do personality correlates. This implies that computer
anxicty may be more a function of pricr compuier experience than a desply
entrenchad personality iralf. Perhaps this is indeed the case, as the current
investigation has found previous computer experience to have the strongest
relationship with all the computer atfitude components, and with computer
attitude as a whole, out of all the variables used in the study. Regression
resuits evident in Tables 3.21 ~ 3.24 further indicate that experience i the
most important predictor variable out of ail the variables included in the model.
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4,14 DOES PREVIOUS COMPUTER EXPERIENCE MODERATE THE
RELATIONSHIP BETWEEN PSYCHOLOGICAL TYPE/COGNITIVE
STYLE AND COMPUTER ATTITUDES?

An issue of particular interest in the current study is whether previous
computer experience predicts computer atfitudes, or whether * actually
moderates the relationship between psychological type/cognitive style, and
computer attitudes. Findings thus far lead the researcher io a relatively
confident opinion that experience is indeed a significant predictor of computer
anxiety, computer liking, computer confldence, and computer atiitude as a
whole, and that experience has a fairly strong relationship with these
computer attitudes. In order fo determine whether experience is a moderator
of the relationship between psychological type/cognitive style, and computer
attituues, moderated multiple regression was oonducted. Findings are,
however, limited In this regard. Table 3.25 {p. 74) shows that experience does
not moderats the relationship between the thinking-feeling preference and
computer attitude. Tabie 3.26 indicates that experience does not moderate the
relationship between age and computer atiitude, and that age has a stronger
direct effsct on computer attitude than does computer experience. With
respect t0 computer anxisty, Table 3.27 shows that experience does not
moderate the relationship between the T-F preference and computer anxiety.
Table 3.28 shows that experience moderates the relationship between age
and computer anxiety. Table 3.29 reveals no significant results, suggesting
that experience does not moderate the relationship between the S-N
preference and computer anxiety. With raspect to computer confidence, Table
3.30 indicates that experienca function: :nore as a main. effect in the model,
than as a moderator between the S-N preference and computer confidence,
Table 3.31 points out that age has a stronger direct effect on computer
confidence than does computer experience. Resuils with regards to comgputer
liking indicate that experience doas not moderate the relationship between the
S-N prefersnce and experience, as shown in Tabk 3.32, and between age
and experience, as shown in Table 3.33. It is evident In Table 3.34 that
experience is more of a main effect than a moderator bstween education and
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computer liking. In sum, previous computer experience was found to
moderaie the relationchip anly between age and computer amdiety. The
above-mentioned findings are new to the field uf research, which makes it
impossible to compare them with previous research. One needs 1o be careful
of multicollinearity, when interpreting these moderated multiple linear
regression results. Multicollinearity is the term used io refer to the instance
when variables are highly correlated. Accurding to Baron & Kenny (1988), itis
desirable for the moderator variable {experience) to be uncorrelated with both
the predictor {age) and the criterion/dependent variable (computer anxiety), In
order to provide a clearly interpretable interaction term. The present research
found experience to be uncorrelated with age, but significantly correlated with
computer anxiety (see Table 3.10, p. 53). Thus, although experier e is found
to moderate the relationship between age and computer anxiety, this may not
ba the case because experience is too highly correlated with computer anxiety
to be considered a moderator. Rather, it Is more conclusively a predictor, as
the results reported Int Section 4.1.3 indicate.

415 SUMMARY OF RESULTS

QOverall, the resulis of the currant stuuy suggest that there is mixed avidence
for a relationship between psychological type/cognitive style, and computer
attitudes (computer anxiety, computer confidence. and computer liking).
Results nesd to be interpreted swith caution. However, certain findings are
more conclusive than others. These are reviewed below.

With respect to the principal hypotheses of the study, based on the reswarui
question. Is thera a relationship between psychological typelcognitive style,
and computer aftitudes?, the present Investigation found no evidence for a
refationship between the exiraver-introveni preference, and any of the
computer attitudes. Hypotheses 5, 6, 7, and 8, which proposed that introverts
would exhibit less computer anxiety, more confidence, more Iiking, and more
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positive computer attitudes overall than extraverts, were rejected. The presernt
study thus confirms that whether one shows a preference for exiraversion or
for introversion, has no bearing whatsoever on whether one would be inclined
to be computer anxious or have negative attitudes towards computers.

Resulis with the sensing-intuition preference, whether we refer to it as a
psychclogical type or a cognltive style varlable, were ali significant, but in
complete contrast to the hypothesised relationships beiween the preferences
and computer atiitudes, as listed in Hypotheses 9 - 12. In sum, Instead of the
hypothesised relationships, such that people with a sensing preferance would
exhibit more positive aftitudes towards computers than people with a
preference for intuition, the current study found that people prefering sensing
indicated more negative aititudes *owards computers.

The study found that people with a thinking preference exhibited less
computer anxiety and more positive attitudes towards computers overall, than
paople with a feeling preference - a finding which supporied Hypotheses 1
and 4. Chu & Spires (1991) also found this result in their study, adding
contirmation fo the assumption that thinking individuals, being more
systematic, logical, obiective, and analytical, would have more positive
attitudes than thelr feeling counterpaits. No significant relationships were
found, however, between the T-F dimension and the other two computer
attitudes under investigation, namely computer confidence, and computer
liking.

The current investigation found the relationships between the varous
biographical variables and computer atiitudes to be varied. Nevertheless, it
was found that demographic data couid have a closer relationship with
computer attitudes and be able to explain more of the varlance in computer
attitudes, than psychological type/cognitive style variables.
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Age was found to be positively related to computer anxiety, negatively related
to computer confidence, computer liking, and computer attitude as a whole,
suggesting thai the older one is, the more anxious one is inciined to be, the
less confident one would be in using computars, the less liking and enjoyment
one would have for computer work, and the mare negative attitude overail one
would have towards computers and computer use. Previous computer
experience appeared to have the sirongest relationship with computer
atiitudes, after age. The study found that people with little previous experience
in computers were prone to computer anxiety, showed lese confidence and
liking towards computers, and more negative attitudes towards computers
overall, reinforcing the conclusion that experience with computers reduces
apprehension and uneasiness. Results indicated that the more hours per
week one spent using a compuier, the more computer confidence, liking, and
enjoyment of warking with computers one would be inclined to exhibit. No
refationships were found between tenure on the Job and compuier atiitudes,
and between ievel of education and computer attitudes, except for in the case
of computer liking, where people who had a matric or a diploma showed more
iiking for computers than people with a higher qualification such as a degree
or a posigraduate qualification. It was found ihat people in a higher
occupational position were less likely to enjoy working with computers. No
gender or language differences were found with regards to computer
aftitudes, The finding with regards to gender is interesting, since many studies
have found slgnificant results In this domain, with males reporting more
positive attitudes overall than females. Furthermore, most prior research (cf.
Charlton & Birkett, 1995) asserts that females are likely fo be at an
experiential disadvantage, thus explaining their more negative attiiudes
towards computers. Despite the presaent study finding significant results with
regards to experience and computer attitudes, no gender differences were
found, and on top of this, there were more females in the sampie from which
to draw the conglusion with regards to experience.
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Cantrary to the assertion of the current investigation that computer experience
could possibly moderate the relationship between psychological type/cognitive
style and computer attitudes, this was not found 1o be the case. Only one
significant result in this regard emerged, that being that previous computer
experience was found to possibly moderate the relationship between age and
computer anxiety.

4.2 LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH

Several limitations {o the current research require acknowlsdgement. This
section aims fo outline these limitations, and to subsequently make various
suggestions for future research in this domain.

The present study revealed each of the subscales of the Computer Attitude
Scale, as well as the overall meastre of computer aititude, io have adequate
internal reliability, based on the alpha coefficient resulis. However, factor
analysis results indicated that the computer confidence and computer liking
constructs did not seem to be discrete. Nevertheless, the computer anxiety
subscale, and the computer atlitide scale as a whols were more reflable and
valid measures. The computer anxiety subscale is thus a good measure of
computer anxiety for adulls and can be used in future research, while the
computer confidence and computer fiking suhscales deserve further attention
and validation with regards o more adult samples (the CAS has been
primarily used for student samples) before results with regards to these two
constructs can be stated with confidencs,

The researcher of this study believes that although the computer anxiety
subscale of the CAS appears 1o be a valid and reliable measure of computer
anxiety, one needs to keep an open mind to the fact that computer anxiety io
multidimensional, as Howard (1983, in Harrington et al, 1980) polnts out.
Thersfore, one reason for the mixed resulis appearing in the literature, and
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which the present research adds to, may be that the underlying dimensions of
computer anxiety have noi been clearly explice :-d. Although the prasent
research has attempted to overcome this issue by raporting mostly resulis
using the Computer Attitude Scale by L, ~ Gressard (1984), we must
acknowledge that thers are several insitruutents designed io measure
computer anxiety, most of which proposed different factors believed to
underlie the construct, and the results of which were also mentionad in the
literature review of the present ressarch. The mixed resuits could therefore
indicate that there is some inconsistency in the hypothesised dimensionality of
the construct of computer anxiety. As &én example, Howard (1983, in
Harrington ef al, 1990) speaks of two .. - - sions of anxiety: duration
(temporary versus permanent) and inte _ (normal or neurotic). As
Harringion et al, {1990} maintain, research is needed to determine what form
of anxiely best approximates. This is an important issue from a training
perspective. If computer anxiety is a normal type of anxiety, then simple
exposure fo computers may be all that is required to make an individual more
adept at computear use. If computer anxiety is found to be a more permanent,
neurotic condition, the appropriate selection and placement procedures would
be needed to avoid exposing highly compuier anxious paople to computers in
their work. A qualitative analysis of irdividual differences in type and degree of
computer anxlety might be a valuable direction for future research, because it
would be possible to detect normal or neurotic conditions of computer anxiety,
somathing which the computer anxiety subscale of the CAS fails to consider.
Future research therefore nesds to be more specific about the type, nature,
and extent of computer anxiety being considered, as this is & necessary
prerequisite for determining whether and/or how computer anxiety can be
alleviated, and parformance at work therefore maximised.

The study is blased towr s wor 2=osng and thinking-oriented individuals.
Future research with a broader range of both sensing and intuition, and
thinking and feeling parisipants might result in & m.re conclusive cognitive
style/computer attitude relationship.
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A valid conclusion that can be drawn from the existing body of literature, as
well as from the current investigation, Is that previous experience with
computers does seem to be a positive force in reducing computer anxiety, but
questions about that experience remain. The present study used a self-rating
measure of computer sxperience, owing to the fact that previous research
efforts at assessing computer experience are varied, Furthermore, the field of
computers and computer use is so varied that it is difficult to produce one
single measure of computer experience, because one persen may be highly
experienced in certain aspects of computers, but ignorant in other aspects,
which a scale could be assessing, and then appear totally inexperienced.
What does emerge from the present research, therefore, is that future
research investigating effects of providing computer experience must pay
greater aitention to the qualitative naturs of the experience provided,

Future research would do well to specify mare clearly the domain of computer
use being investigated, and how psychological type/cognitive style, and
computier attitudes come into play in that particular area, rather than the broad
perspective of computer use and computer experience adopted in the present
study.

A replication of the current study, using a more comprehensive: coverage of
personality variables, other than psychological type, as well as using various
other individual difference variabies other than the ones studied, which couid
possibly be more relevant io atiifudes about computers, and using a larger
sample of subjects from a more heterogensous wotking population would
increase the generalisability of the findings to a larger proulation of South
African employees. Althotigh the study has overcome some of the
shortcomings of past research by using a sample of Individuals from a working
population, rather than a student sample, future studies should a'tempt to
analyse employees from morg than one organisation in order ic nahe results
more generalisable. Furthermore, although the present study had an
acceptable sample size (although as mentioned above, it could have been
larger), it is unclear whether there was any response blas in the sample.
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A further limitation with regards to the nature of the sample is the fact that all
respondents volunisered to complete the questionnaire packages. It is thus
possible that these volunteers had more positive attitudes at the beginning of
the study than one would expect to find in a random sample of subjects. One
needs to be careful of the “good subject effect”, whereby subjects attempt to
give the ressarcher what they presumably want to find, as well as social
desirability bias, whereby respondents atiempt fo present themselves in a
more favourable light to the experimentsr (Rosenthal & Rosnow, 1981). Thus,
perhaps some subjects answered falsely on the MBTI®, as well as tried to
deny that they had littie computer experience, or that they had negative
attitudes towards computers.

The study could also be limited by mono-method bias, i.e. the use of the
MBTI® to measure both psychological type and cognitive style. Fulure siudies
could do well io use an alternative measure of cognitive style, as well as the
MBTI®, and then compare the results using the two measures of cognitive
style. Furthermore, many other scales o assess computer attitudes exist,
particularly when it comes to computer anxiety. Having found significant
results in the present study with regards to computer anxiety correlates and
antecedents, the rasearcher believes that one would be inclined to wonder
whether other comptiter anxiety scales would produce similar results. Fuiure
research could therefore utilise an additional scale to measure computer
arxiety, such as the Computer Anxiety Rating Scale (CARS) by Heinssen et
al. (1987), and than compare whether similar results are indead found.

The cross-sectlonal nature of the research limits the results. Future studies of
a iongitudinal nature, or those investigating pre- and post-test measures of
computer anxiety befors and after computer training programmes would
provide more valuable results.
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43 IMPLICATIONS OF THE STUDY

According to Prentice & Miller (1982) and Whitley (1897}, when the results of
research are statistically significant, but small, the question arises as o their
practical and theoretical significance, that is, are the effects found large
enough to have practical and theoretical importance? Although the present
research may o a small extent fall short in this domain, issuss of practical and
theoretical significance may still be suggested by the research.

4.3.1 Praciical Implicaiions

Understanding the attitudinal or dispositional antecedent to an encounter with
or use of a computer can provide insight into the origins of computer anxiety,
and other computer-related aftitudes. Computer anxiety can then be reduced
by modifying these antecedenis (Crable et &/, 1994; Anderson, 1996),
particularly in the case of demographic variables, such as experience with
computers, which can be increased through fraining and increased exposure
towards computers while at work. The present research is therefore useful in
that it provides some information to managers on the extent of computer
anxiety and negative coinputer attitudes, what sort of staff would be likely to
suffer from these constraints, and this then aids in developing strateries in the
workplace which can be used to help alleviate or eliminate computer anxiety
and other negative affitudes towards computers. Charlton & Birkett (1995)
believe that knowledge of employees displaying symptoms of computer
anxiety and negative computer attitudes is important since such individuals
may be at a vocational disadvantage.

The current study found rather conclusively that previous computer
experience has a significant, moderate inverse relationship with computer
attitude, and that experlence explains more of the variance in computer
attitudes than psychological typefeognitive styls. Therefore, in terme of
iraining, and selection and recruitment of s:aff, it would be wise to test
individuals’ previous computer experience beforghand, particularly if they are
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ap.iying for a job which requires computer skills which are so necessary that
a lack of proficiency in these skills could iead to complete failure of task
demands and the job as a whole.

Knowledge of personality traits, such as psychological type preferences and
type profiles, as measurad In the current study by the MBTI®, and how they
relate to computer anxiety is potentially important, because such knowledge
can give important information to those who are attempling to reduce
computer anxiely. As Maurer (1994) assarts, knowing more about ihe
correlation of computer anxiety to various personality variables is the first step
in answering the question of what computer anxlety reduction techniques will
work best for whai kind of personality. The present research suggests that
whether one has a preference for extraversion or introversion makes no
difference to whether one would be prone o suffer from negative computer
aititudes or not, People with a sensing preference were found o exhibit more
positive aftitudes towards computers than peuple with a preference for
infuition. Thus, perhaps more focus could bs placed on individuals who have a
preference for intuition when designing and planning training programmes
which are aimed at decreasing computer anxisty and negative attitudes
towards computers. A similar ~uggestion is applicable with individuals who
have & preference for feefing, rather than thinking.

In addition to training employees in the domain of computer use, individuals
need to be made aware, in a non-threatening manner, of the value of
computing in their day-to-day lives, that computers are tools - to be used for
their effectiveness in making jobs easler in many respects, not machines to
repiace or conirgl worliers. Training programs would therafors aid in
increasing the speed of adaption and willingness to use computers by
individuals (Webster & Mariocchio, 1992; Crable ef al, 1994). Research inio
the types of computer training for employees that best prevent inlial anxioty
from escalafing, perhaps by focusing on building confidence and & sense of
personal control in a non-tireatening learning environment, individualised if
necessary, is needed. According fo Henderson et al. (1995), there is potontial
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for the development of compuierised adapiive screening and training
programmes which can simultane :;3ly reduce anxiety about computers. The
added advantage of a computer-assisted intervention to reduce computer
anxiety, is that it simultaneously provides exposure to the comy. ter.

Overall, the implications of the findings of this study ~ve that the successful
integration of computers into the work envircnment calls for increased
sensitivity to individual differences in personality and educational preparation,
namely psychological type preferences (thinkingfeeling, and sensing-
intuition), and demographic varables (age and previous womput
experience), that might have an impact on their racepiivily to an potent | use
of compiters as aids to decision-making and office ‘unctions. Overall, this
would promote improved user-system fil.

4.3.2 Theoretical Implications

The reiationship between psychological type/cognitive style and computer
atfitudes is inconsistent, and mixed results exist, as the present study has
shown. This assertion is in accordance with that suggested by Poclus (1891).
It cannot be stated conclusively that whether one has a preference for sensing
or iniuition, or thinking or feeling, has bearing on one’s subseguent computer
atiltudes. Neveriheless, certain interesting significant results were found in
terms of the relafionships between psychological type/cognitive style and
computer attitudes, which indeed merit discussion and consideration. This
pertains particularly to the finding that the extraversion-iniroversion preference
nas no bearing whatsoever on compitder anxiety, confidenice, and liking, which
provides support for Whitley's (1%76a} belief that it is not worthwhile
investigating this MBTI® type preference. In addition, the present study found
sensing peoble to exhibit more positive computer attitudes than their infuition
counterparts, a finding which negates the hypotheses of the present study,
and which adds to the confusion in this area which so many researchers (e.g.
Igbariu & Parasuraman, 1989; Chu & Spires, 1991; and Whitley 1896a) talk
abou: in their articles. Regression resulis of the current study also found that
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aithough the S-N preference was incorporated in ihe model in terms of being
predictive of computer anxiely, confidence, and liking, afong with other
variables, only a minimal proportion of variance was explained, suggesting
that other factors exist which predict computer attitudes, which the present
study fails to consider.

With respect to the T-F preference, the present study found that thinking
individuals would be more inclined to h...'® more positive compuier atiitudes
overall, and less cumputer anxisty than their feeling counterparis. However,
the study also found that the zomputer anxiety construct and the fotal
computer agtitude construct were the most discrete constructs, based on the
factor analysis findings rep.tted in Table 3.4 (p. 53). Therelore, considerable
confidence can be placed in these resulis, and we can conclude that whether
one has a preference for thinking or for feeling coula potentially affect one's
computer attitudes. This is the most conclusive finding in the present research
in terms of investigating whether people of a certain persenality type would be
more likely to exhibit napative computer ailitucles or not. Howsver, an
important theoretical implication of the present research Is that there is little
evidence to suggest that personality type or one's cognitive style explain or
predict computer attitudes. Future research invesfigaiing other measures of
personality wauid be beneficial to this domain of interest.

Of particular interest in the current research in terms of theoretical implicaiions
and suggestions is the finding that coinputer experience and age have a
stronger relationship with, and explaln more of the variance in, computer
attitudes {anxisty. liking, and confidence) than do personality dimersions,
which are deduced from an individual's psychological type preference score
on the MBTI@. This leads the researcher to one adventurous presumption,
and that is that perhaps deducing whether one is inclined to suffer from
negative computer attitudes is far less complicated than researchers are
inclined to helisve - perhaps age and experinnce are all that makes one
computer anxious. Such a prasumption leads one to assume that even the
most computer anxious person can get rid of his or her anxiety, simply by
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having increased exposure to computers, or by patiently getting older, which
in itseli L.ings more experlence and exposure if one constantly works with
computers and moves with the times. indeed, perhaps this can be achieved
irrespectiva of one's personaiily. Age and “good ol experience” is all it
possibly takes.

4.4 CONCLUSION

Computers and new technology are flooding organisations today, resulting in
constant improvements and advancements. Although the wonder of
computers continues to amaze, and they have proven thelr usefuiness in
being of benefit to organisations In terms of improving productivity,
competitiveness, and profits, there Is no denying that without capable,
confident, non-anxious users, these machines are relatively fruitless. The
ability of employees in the workplace today (particularly In the South African
workplace, where constant aitempts are being made to match up to first-world
specifications and parformance, and where productivity and performance are
of paramount Importance in terms of local and global competitiveness) to use
a computer effectively, at maximum potential, and with a positive attitude, and
for all employees at ali organisational levels to be capable of adapting to the
constant improvements and advancements in computer technology, cannot be
stated with enough conviction.

With this in mind it is of interest to organisations and emplayees alike to be
aware of what types of individuals would be prone to exhibit negative
computer attitudes. This research investigation has comprehensively sought
to examine the relaticnships between psychelogical type/cognitive style and
computer attitudes, and betwesn relevant demographic varlables and
computer attitudes. In conclusion, the resulis of the current study provide
limited support for evidence of a relationship between psychologica!
typelfcognitive style, and computer attitudes. Nevertheless, the findings of this
research help fill gaps in our knowledge as to the links beiwesn these
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variablps, and many Issues and misconceptions in past research have been
clarified in the present research. Despile this contention, and despite the
conclusive findings with regards to the relationships between previous
computer experience, age, and computer affitudes, the findings of this
research should 2 considered tentative, This is one of the first studies of this
type to be conducted on an adult working sample, and further research is
obligatory before conclusive predications with regards to computer attitudes
can be made.
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APPENDIX



UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG

Private Bag 3. WITS 2050, Scuth Afrlca « Telegrams ‘Uniwits » Fax {011§; 718-8030 - Telephone {011} 718-1111

Dear Sir / dadam

This questionnaira forms part of a researck project § am conducting as pan of my
Masters Degrse in industrial Psychology at the University of the Witwatersrand. The
permission and support of ABSA has besn obtained to approach you as a
respondent, and # would be greatly apprecisted i you would participete in this
research.

The aim of the sfudy is to investigate the relationships betwsen one's psychological
fype preferances, as measured by the Myers Briggs Type Indicator, and computer
attitudes. Please assist me by completing the affached questionnaires. Your name is
not required on the questionnaires, and the information to be used in the research
will remain completely anonymous and confidential, and cannot be used by your
employer to your disadvantage. There are no right or wrong answers, and it is
imporiant to express your true feelings in your answers, Feadback will be given fo the
organisation of which you are a par, in the form of trends, and you are welcome to
have access {o the feedback.

Completion of Sections 1 and 2, and the Myers Briggs Type Indicator, should take no
longer than 20 minufes of your fime. It is important that you answer gk of the
guestions. In adhering fo ethical considerations, it iz essential that responding fo the
quastionnaires takes place under my personal supervision.

Thankyou for agreeing to pariicipate in the siudy. Your fime and effor} is greaily
appreciated.

Yours sincersfy
Bl

Miss Baverdy Fuller
Masters Student in Industrial Psychelogy

The University seeks (0 serve South Afca by furthering access 10 vqual opporfunity while striviog for excelience in teaching, leaming and research



PRIVATE AND CONFIDENTIAL

EARCH TICNNAIRE

UNIVERSITY OF THE WITWATERSRAND
DEPARTMENT OF PSYCHOLOGY

INSTRUCTIONS:
Please complete the following questions as carefully and as accurately as possible.

Al information will remain striclly confidential,

SECTION A

Bl CAL INFORMATION

Data of birth YY MM DD

Gender MALE FEMALE

Home language:

Highest leve! of education sttained:
Std9o Matric Diploma Bachelor’s Posigraduats
or less Degres Degree

Other {ploase specify):

What is your job title?

What Is your post level? A B Ti{P M| E

How jong have you been in your present job? years months

On average, how many hours per wask do you spend using a computer at work?
hours



What do you ues the computer for? Please cross as many buxes as appropriats.

Waord Spreadsheet Statistical
Processing Anilysis
Games Graphics Company
Packeges Soitware

E-Mail Programming Yieb
Lenguane Brovwser

Overall, how would you rate your experiente with computers?
Piesse cross one box.

None » Expert

SECIIONRB
COMPUTER ATTITUDE SCALE

Plesse answer the fellowing by putiing a cress mark (X} in the appropriate culumn.

£ g "
gE;‘.z.
2§ E 2
E 2 3 E

1. Computens < not scare me at ail

2. t like working with computers

3. Working with computers makes me very narvous

4., 1 do not fael threatened when others 1alk about
gompiters

5, it wouldn't bother me at all fo iske compuler courses

€. 'm no good with computers

7. The challenge of sclving problems with compdters
dues not appeal to me

8. Computers yake ma feel uncoriiotable

8. Generally | feel okay abow tiying 2 new problam on
the computer

10, | would feel ot ease int & computer class

11. | think working with computers is enjoyabies and
simulating




ETRONGLY D'SAGFEE

SLIGHTL'' DISAGREE

SLIGHTLY AGREE

STROMGLY AGREE

12.  don 'L think | would do advanced comouter work

13. Figuring out computer problams does not appeai o
me

14. 1 get a sinking fesling wher, | have fo use a computer

15. | am sure | could do work with computers

18. | feei comforizable working with a computer

17. When there is a problern with a computer run that |
can’t immedizately solve, | stick with it undi | have ihe
answer

18. I'm not the type to do well with computers

19. 1 don't understand how some people can spend s0
much time working with computers and seem to
enioy i

20. 1 am sure | couid Jeamn a compuler language
21. Once | start working with a computer, | find it hard fo
stop

22. Using a computer is very difficult for me

23. 1 do as fitle work with compulers as possible

24. Computers make me feef uneasy and confusad

25. If 2 probiem is left unsolved in @ computer ciass, |
wouid continue to think about it afterward

26. | could get good grades in computer courses

27. 1 do not enjoy talking with others about computers

28. i do ot think | could handle a compuier course

29.1 have a lot of ssif-confidence when it comes to
working with computers

30. | fee] aggressive and hostile fowards computers

SECTIONC

THE MYERS ERIGGS TYPE INDICATOR

Please tumn over to find an answer sheet in efther English or Afrikaang for the MBTI®,
A question booklet will be given to you by the ressarcher. Please retun the gquestion
booklet together with yous completed answer sheets fo the researcher when you

have finished. Thankyou for your co-oparation.
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