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Information techhology - computers, communication negworks

and'the like - hag assumed a role of growing }uportance in

" both private and public sector - organizations during the

.1980's. This technology is no longer the private preserve of

small groups of conputer specialists; -tather. the office

autbmation and end’ user computing aovements are placing'
information technology into ‘the . hands .oﬁ workers ‘at all

levels, and in a11 areas. The emergence of the bu“iness
- —\( N

microcomputer has played a’centr&l roIe in this trend.

T
- s - - N . s .-
oLd ¢ - T - - .
. > .

.-
". .

“The rapid growth of microconputers in the  workplace,

however, has ’not been- without probléms.' In some offices,

.even where having a microcomputer 'is:‘viewed as. a status

symbol. the systems themselves—are hardly useg. o 7
> } . « \“ - . : -, \‘ ) ¢ - ‘

- ) 0-‘ f % -
‘Because ° information technologyy and in particuler the

\

microcomputer, has come to play such g_n important role in

modern organizations, it is crucigl that we develop a better

~understanding of the various -Factors. that affect managers'

" the nanagers' usage of computerg.

decisions whether to adopt this technology. The purpose of
thia research is 'to develop. and test-. a nodel of the

relationships between a variety of external variables, .and

. - ¢
,
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Fishbein'g,f'theory of reasoned action ' a widely accepted -

“model of human behavlour. lies at the core of this study. -,

- . N [
"-Fishbein's model posits that . ohe's intention to act a

~certain way (e.g9., '‘bedin to use a microcomputer) is deriwpd

from two general classes of factors: attitudes, and

~
[

subjective norms.. Furthermore, intention leads to action

Tbarrlﬁg- the presence of external 'variables, e.g.,

-’

'unavallability of a microcowputer). ’

Data was collected fron- a cross-pectional ~sdrvey of. 519

04
managers, drawn from nanagers of 54 corporations in Qntatlo.

The results provlded support for 11 of the 16 proﬂosltione.

in' the model. Using_LISREL as the-dara analysis technique,

it was found that positive attitudes rowards coﬁppter usage,

and sggjective norms that supported usage led to higher

L / . : ; i & )
levels g?' usage. In turn; attitudes were .affected by :

conputer anxiety, computet skflls, the quality of the éyetem
and management support. Subjec;ive norms vere affected-by
management aupport, and usage by - upper level nanagers and

peer managers in the organlzatlon. A

-
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Since the start of tﬁis decade, computers ha;e_captured
managers' i{maginations as a spearhead of grghth and profits.
The emergence of the microcomputer has contributed much to
this trend. The microcomputer has been hailed as a

revolution that -will profoundly change the nature - of

t;:'cfessional work (Strassman, 1985; Curley and Pyburn,
1982). Managers have increasingly\ utilized
microcomputer~based applications~ as viable alternatives to
qini and mainframe systems. Many ' of the information
procegsing functions that had been performed on larger
computers by information systems staff . are now beiné
performed on microcomputers by managers. In addition, hany

management deéision-makihg tasks are now being accomplished:

with the assistance of microcomputers. Strasshan.(1985)
[}

\::recasts that over the next fifteen years, there -will be
m

P

>re than 200 million workstations in offices world-widé..

[
L] .
v

There are three underlying reasqﬁs for this .growing presence

A4

of the computer in organizations.

1. There has been a vast improvement in the capabilities
and cost of office workstations and microcomputers. The
rapid advances in "~ microcomputer technology have
congsistently pushed the. cost/performance ratio of
microcomputers along a 30-40% annuwal reduction curve.
(Benjamin, et. al., 1984) ' '

-

The power and simplicity of the new goftware tools has
1ncreased-d{amagica11y. .

o .




(]

-

"3. The availability and capability of networks, which'
connect workstations to each other and to nainfrane
systens has also increased- (Grindlay, 1986).
However, tﬁis rapid growth in the use-of hlcroconputets in
the workplac® has not beén without problems. Many people
‘ have found -Ehe‘Ncomputers to be difficult to use and are’
thefefose using them very reluctantly, if at all. Ofign,
computers are only' used to adorn the managets; desks as
' status symbols - they are seldom if ever - powered on, much
less, used. Young (1984) estimates that as many as one third
o} microcompu;ers in organizations end up .abandoned by
-_ﬁsers. A trend noted by - -Aarsteinsen (1986) is that more and
more managers are delegating work on the computer to their
-subordinates - and that fewer executives are going for
training on how to use these s&stems. The optimistic -
(1982), of an increasing number of executives doihg ~their

owngcouputing has not yet materialized.

-

In his research, Brod (1984) found that tqo much emphasis
had been‘ on the productivity and . technical' aspects of
introducing computers to .the workplate without sufficient
‘concern for the human side Of the issue. Strassman /l1985)
:'!hed a sinilar igsue; - once an econonically feasible and

g, '
technologically efticient elect:onic systen is in:talled in

use it?* <

scenario, ptoﬁoseo by Rockart (1979) and Rockart and Treacy ’

the workplace, there still resatns the ggeqelon: will poople‘




more effective management and .control of office workers and

Olson (1982) suggested that two.scenarios_might occur with -
the introduction of micmocomputers in organizations.- - There

is the positive scenario, wherein microconpute:s=provide-

»

However, if implemented' poorly, a negatlve scenario m

result. The computers make the office like the factories- oﬂh

. the industrial revolution, increasing the division of labour

and making joEs more routine éndarepetitive, resulting in

increased stress on the job.

-

Olson also soggested that the manner in 'which th{s‘ new
technology is 1np1emented pattially dictates the changes
_that will occur. The posjtive scenario ca be accomplished
if management is prepared for the changés and understands
how" the techno;ogy will affect the people that will have to
live with {t. Keen and ;oodnan, (1984) agree with this

\ ..
perspective. They argue that without a?proprlate management

_ policies, microcomputers can bring as many problems as they

.

can solve.
G - . o
nowover, nany organlzations,' in planning for -che

iuplcacntation of conputerized systems, are more concerned

-

the: ability o “increase vma?agerial span of .control.:
Microcomputers would also give individuals increascd\n;mbefs
"of work options and increased opportunities 'for skill -
acquisition and career enhancement, o ‘..' " €f?§"
. N AN

K




jwitg the'productivity,that the systems can bring ‘ghgﬁ ;itgﬂ
effocts on people. The" ability to achieve greater
_ productivity through the introduction of _nioroconputéga
depends, in pa;t, on.the peed wiih_wﬂfch users adapf to Eho_
-new system. Long learning cycles negate the pfodoctdvipy,
increase{ihat the system is desigogd-éo achipiélf‘ﬂonqgemeot‘

. N . . '
often forces the system on employees without takihg into

account the, naturé and content of the complex interactidns.

between people and computers. Often, the _‘result .-is

implemgntatioﬁ failure' (Ginzberg, 1981). < o

!
3
»
*

Many coupanies believe that technology must be accepted as a .
necessary requirement to naximize the wealth and confort of
the organization and its people. Therefore, they assume thae

people willmgiiipt. Prequently, however, people do ‘not, _pnd

problems occurA (Bostrom and Beinen, 1977). Lucag fi}?ﬁ{

believqs, ®*the major ttason mast information sg;temi have

failed 1is that 'we have ignored o:ganizatioﬁa},behaviour

P
—
/ —

problems in their design and opetttioh, S T

,t

./.

- . :\ . .
In the present g‘!:usiness -environment, where microcomputer

~ ," ] - ' - i
purchases are gr 28] rapidly, there are too aany instances

where systenm usage -1s. far fron optimal. . Although, peoplc L
._h;ve nicroconpqte;s,, nany are not using them fully. Uttal
(1982) found- that “those : who -feel . comfortable with a ..

nicroco-putgt are rarey; ., .most - eéxecutives . are still

technophobic. Nobody knows how to  make ‘a manager more.

1 . - ..

- o~ 'n - "




productive with electrooics.;' Djurdjevic (1986) suggests’
tbat.oany corporate e:ecutives are still intimidated by
" cohpotefe. Consequently, they‘hire.}oung coppoter ‘ihizzes'
to run the system rather than making an effort to. aaster the.
I ) new technology themselves. In doing this_ they aay miss the
subtle ‘but important infornatLon that the data may present,
infornation which may not be obvious after the data ‘are s
compressed :ano filtered by their subordinetee. They .
therefore ,oepriVe the conpany of their judgment’' and
| experierice. Tﬁjs pbint is-emphasized by the president of a
_; : bank who says,"If I heve a staff member do it. I don't get

" the same feel for the business' (Bralove, 1983b).

]..

Donald Sanders (1981) believes that the basic challenge to

organizations and society, in the next few years is to:

.. "forsee and manage the' flood of technologically 1nduced
changes that will face. organizations and™ individualp -and to
do this w!thtn a deuocratic framework for the benefit_'of

< .- society."

This "flooding of technology" 1; occurring 2in- oenpw ‘
organizations. ‘ Companies acquire ) large numberr | ot?f,
microcoapnterf ror all their ‘managers, in the hope that they
will us€ them to improbve their productivity. However, the - ~
‘actual’ levels ,og?_usage _by differeqt people ere ‘very

-different, o ""



. A tase of technologitflooding occurred- at the University ef-;'.

. »

N | - Western Ontario School, of aniness. All faculty members and

\C

.
s

zsome secretaries and staff we:e given peisoneli computers
| through _a grant .from Ihn- Clear differences in" 523*& : ’
. - . ;
» ~ pbatterns were observed. These can be classxfied into three

~

- v
-

categories. . , Y

.1. Those whp use _ghe.coméuters'extensively; They try‘new.
) ways of doing t§£§gs and selveupeeblené' through asking'l\
others, using-maﬁhals or by sheer triel'end error.
2. Those who want to use the computers and have tried but -
find the fru trations of doing s0 quite daunting. They
L ",the:efore us the system only oqcasidhally, when they

o .. . need to or-have' to, £requeﬂt1y prefetting ghe oSlder ¢

. , = tried and tested wvays of -doing thlngs. ) ' ' '
] ‘ - > ’
: vy .o, 3. Those who choose oot tQ uae the computers at all.

©o. . ’ i .
. .. ] . ‘f N ‘ L ]
RESEARCH QUESTIONS: .
.. . - ' .‘ * ' 1'»‘.'"
. . : A - , » " -

Tbe focus of this research is on the' underlying reasons for

theae patterhs\of usage. The important _question that is

add!essed ise - ‘

-
- -
+ ' M
- . . - [

What are . the'factd!s that contribute to difterences in

niczoéonputer usage. by nanagers in orgihizational

. e settings? - )



r 3 . )
The goal of this research is to explore the relationﬁpip&

-

between certain external variables and lindividualb'

"attitudes towards nicroconputers, and also to'-exaninef.how

-,
-»

these attitudes can.affect usage.

-
- - -

Key questions guiding the regeach include: o

.
- .

» .
L . . R .

1. what are the major detefiﬁnante that . contribute to

nanagers use of microcomputers? . KPREE
2. whgt motivational varxables-(beliefs "and attftudes), .if
any, mediate between these determinanFS.and acF“§1 use
of mlcrocenpuéers by managers? :.::' - o ji

»

Conceptual Framework

.
-
-
d
- -

As discussed above, the research Iis intended tO'-e;amine
~certain 'attitudinal' factors that are hypothestzed to
contribute Qo nicrocomputer usage.- Pishbein s " Thedry 9£
Reasoned Actioe. wvhich has peen“ﬂgﬁely used in psycho%egicel
and marketing research, will b:ov}de.the underiying model
for this research. Th;s model is  based on the assumption
that ° all  behaviour is based on beliefs 'abqpt the

consequences of the behaviour, which_lh turn causes: certain

attitudes to be formed, leading to an intention xoﬁﬁerform.

the behaviour and ultimately the occuérence{s;of the

behaviour. (See Pigure ;/en page 8) - ) L .

v =




External Variables - N

* | ‘Beliefs about Microcomputer Usage L
Attitudes towards Microcomputer Usage .

x ' —
. L]
-
- .

Intention to use Microcomputers

Actual Usage of Microcomputers - -

L)

Figure 1.' Conceptual Model of Microcomputer Usage

—_

m'Pong OF THE RESEARCH

e importance of this research is its coptribution tb'gbe
-theory of implementation of computer based sysiems.
Fishbein 8 model orjginated in the psychology discipline and

has also been used _very successfully in other disciplines to

/

predict behaéiour from attitudes. If the model is foynd to -

apply to the MIS discipline, it opens open up a }iée of”
behavioural research in MIS dealinjfwiﬁﬁ attitudes towards~

systens. Most of the current research“on behavioural issuds

in - MIS does not have a .strong theoretical base, and

theretore ‘results in incqnsistent findings (Schewe, 1976;

-

P . !
Ll .. !




Lucas, 1978). Borrowing a- well developed theory from
-another discipline will strengthen the base for MIS research
in this area of atti;udes and behavioursltowardg‘ computers,
‘and possibly open up ‘other .avénues of research as well.
This is especially \important now, as more and more
teéhnology is gncroaching‘ on the lives of individuals and
the exact implications ‘on people's attitudes and beh&vfours
are not as yet fully understood.

—_—

This area of reséiich is also important to practitioﬁers.
. Organizations are bepomfng mo é vautious about microcomputer
acquisitions* Top managers are starting to realize that
effective microcomputer 'policies'.arg teqqired' to enable
.btg;nizations 'to better control microcomphter use, " and
obtain the benefit; from their investments. There is a .
_.great deal of concern aq to how these new machiﬁes ‘can be .
used -more effective;yi This study proposes to add to our
undérstandi;g of whﬁt .;hkes mgn@gers‘ decide to use
mictbcoﬁputers in tﬁeir jobs. A better‘unéérstaﬁding of why
certain managers use these machines, while others do not, is-
‘a-Eirst step towards understanding hbwrto mqtivate managers

to use them more effectively.

' !ﬂia introductory chapter has outlined the purpose of the

':atudy, ‘the basic-  research question and . the intended .




-

coneribution' to MIS _theory and practice.--The reﬁetning
chapters will describe the study and its results. Chapter 2
ibzncludes the outline of several existing models ff the usage .
of computers and their associated problems. Thislis followgd
by a description of Fishbein's Theory of Reasohed Action,
which overcomes soﬁe‘of these limitations, and a discueg}on
of how it can be used_to stqéy the usage of microcompuieis.
In Chapter 3, a modei of microcomputer usage is p;ppesed
together. with some pfopos{tlbns generated from the nodelx’in
Chapter ¢4, the. research -methodoiogy is describea..ﬁeéa
collection fechniques afe presented and the coégéructS' 6§ed

in the model and their operationalizations are deschihéd.

'Chapter 5 presents the-data analysis. First, the descriptive

statistics and Ehe statistieel . techniques used \\are
discussed. The -research model is ;valuated and tests oflthe
.prqpositions are given.~The chapter ends with a summary)of.
qualitative data gathered durIng .the research. Finally,
Chapeef 6 concludes the ghesis with an assessment of the

researcﬁzsimpliqations,for practice-and some strengths and

weakness of the study. Some directions for future research

are also éreseneed.
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CEAPTER 2 - ATTITUDE AND BEHAVIOURAL RESEARCH IN MIS

X \
— N . - o
A long standing objective Of Management Information System
~ - research has been ‘'to impro#é our understanding of the
factors that influence ‘.spccessfui + development ~ of

.- Computer-based systems in organizations. There has been much .

| ‘ éohtroversy regarding the criteria of MIS success-but three

factors' have emerged as-.being important: system usage

1978), user satisfac;ion (Ba;iey and Pearson, 1983; Ives,
oison and .Baroudi, 1983), and performance - (Lucas, 1975a;
-Eiﬁ-dorf .Segev_ and ‘Stenfield;-,1983: ‘King and Rodridues,
1978) .- B ’ ' :

In turn these three variables are affedted by ‘three broad

- classes of.ipdependent variables (Iieé. Hamilton ;nd Davis,

" 1980): o : ' .

- characteristics of the individuals’ using the system
(2mud, 1979; Howard, 1986; Lucas, 197§), . .

- characteristics of the organization in which the system
B exists (M&hmood and Becker, 1986; Olson, 1981; Nolan,
' . 1977; Ginzberg, 1981), and ’

'~ = characteristics of the system {tself and the

- techdplogical environment. (Bikson and Gutek, 1983;
. Fuerst and Cheney, 1982; Lucas, 1978; Maish,1979).

%

To a large extent, MIS' 'implementation research has tried to
understand how the 1ndepéndént varidblesL can be used to

better explain —andé prehict*why some-gystems are. successful

[ ] Lot

11 . a 9

. (Lucas, 1978; Schewe, 1976; Robey, 1979: King and Rodrigueé,dn
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while others are not. However,

not - these individual,

chararteristics alone that cause

otherwise, There are -certain .

variables that ,play an

quality of "the system, its accuracy and ease of

in greater

is not the qualif? per se that has sontributed to greateréf

Rather, that

s
users to have positxvelattytudes

usage. the

=1

important

role

Y

it must be noted that it is

organizational

system

&

intervening
- success. For &§amp1e, wh11e researchers have shown that,

usage (Lucas, 1978 Bxkson and Gutek. 19835$:1t1

~

qual1ty of “the system has é%usegf

towards the use: of é&e :

‘or

in

L

success

—

mot{vationg

determin_”',

use

m‘sjzi,t

]

- ‘v

-4

system and they _are,
Figure 2) o
Orzanizational
Characteristics’
= - = Motivational
Systeme—""\ ' ) Variables .
Characteristics |——P{ e.g. Beliefs
. Attitudes
. L)
- Individual ‘
+ Characteristics
-, :
Figure 2, Hodel of Implementation Reseazch
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v attitudinal and behavioural factors that contribute to use.
hl:hough,~£5e;:re1ationships_ between usage and satisfaction
* and performance ate still unclear end much.research needs. to

;!? be done to explore these linkages, the study pf usage itself

has merits. Ein-dor and Segev (1982) propose thatf
)
- there a&re 'a number of criteria ‘for ~ success -
profitability, application to major problems of the
organization, gquality - of decisigns or performance,
- - user satisfaction, and widespread use. These criteria
are clearly mutually dependent; profitability is
= corrélated with performance, application to =major
problems and actual use. We claim that a manager "will
use some of the criteria, and that use is highly
correlated with them. Thus we choose use as ‘a prime

- criterion of MIS success. :

bd >
: .. ' . e s
P R, - . -
: " STUDIES ON_ATTITUDES IN MIS RESEARCH '~
- . - R — 0 -
. - - — L ’ - . \
Lo BT .
. ’*"—n .\ ’ - A ¢

. - - . ) =
. = - -: User -attitudes Kave been widely researched both in OR/MS and

N MIS..‘ Thef have been treated a ;ndependént variables
'1'n"flu'encing _s'yStei: use. Some studies und\_ no telationship
. R -
PPN St~ e st 7 . f
between attitudes and:use (Schewe, 1976). However:,, commorn

sense, in addition to., numerous Btudﬁes, suggests that user
S Ll ' .

. . attitudes.do influence a-aystem‘s.usage.

-
L

. - _’-

° The nost extensive progr"_pf resenrch on MIS use: attitudeg

haa Been that of Lucas (1973, 1914, 1975a, 1975b. 1978). His

: of voluntary use of a conputgrized syq;eﬂ!- User . attitude

as\f perceptions, technical”’ quality ot_-'the‘,syften,

<13

Tﬁe.focus of tﬁig research is system usage, specifically ehe )

deaotlpttve nbdel (1970) identified five main detérninaﬁ::\
N

-




situational and personaE;af!ctors, decision style and

management support. " To test the model he conducted nine

- \ .
egbirical‘s;udies. In findings relating to attitudes, he

found that ' favourable, user attitudes and perceptions of
information systems and the information services staff led

to high devels of use of an information?systeﬁl This was the

.

most significant finding from all the studies. Several
specific perceptions were consistently related to use. These
included the suitaSility ‘of number of reports received,
on-line ‘s&stem rating, outbut quality, management Buppﬁ;t,

involvement in setting gGals, and compensation based on

goals.

v

While Lucas' research had 4 broadéf.focua, Schewe (1976) was

'épecifically interested in atgltudes and hoy,éhey-expldihed
syétem’usagetfﬁis research focussed on beliefs and attitudes

in predicting usage.’ Be investigated the effects of five

. sets of variables on user'attlt@des and system usage ‘for two

kinds of users, interactive 'and batch. The.five sets of

é

»

variables included:

1. MIS Capability. . This réfléq&ed the gqualfty and-
usefulness bf . the computeérized system. Dimensions

.. included were depth .of iffformation provided, access

"

time, response time, conplétenesq, reliability, accuracy’

2

and currency of the output.’ k\[

+ . ~
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User Bducation. This . consisted of measures which

~—

assessed the amount and quality of the education and

training suppert provided. This construct also

. reflected the * competence of  the ¢trainers and *their

compatibility with the users. - )

-

Atmosphere. This construct included a set of variables

which reflected the organizational climate within which
users operate.. For example, ideas included were top

management commitment and support, the degree to which

the company used advanced technologies to solve ﬁ}oblens'

the qgmpany's' accentance and adaptation to change, the
level of enthusiasm in the company, and the company's
encouragement of creativity. '

-]

MIS Refinements. “This was used to capture the extent of

both mental and physical efforts required to use the

compdterized system, and to understand the outputé

provided.

’ » 9
Demographics. " Other _exogenous variables included

©

wmeasures of age, sex, level of education, years in the

s

\

Job -and in the company, etc. -

”

The major hypoghéses’that Schewe tested were that (1) there

is a relationship between beliefs and attitudes, and thabd

.~ W
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-attitudes predict behaviour and'(?)'thete is a differsnce in

these relationships between batch and interactive users.

He found that beliefs about MIS capability, user education,

and atnosphete were the key constructs influencing user

attitudes, and that these variables were important whether

s N - .
users were operating in batch or interactive mode. MIS.

refinements were not significant in either case.

Schewe's hypothesis that Sftitudes influence behaviour, on
the other hand, was_not-sqpported. Neither group's behaviour
toward thé information system appeared to be influenced by

their feelings of satisfaction with use of the system.

Schultz and Slevin (1975) investigated the relationships
between intended use and attitudes. As part of this research
they developed an easy-to-adniqi%ter instrument to measure

B e

user attitudes. The scale congisted of seven attitude

,Eactors. These factors covered a broad range of- areas -

-

performance, interpersonal relationéhfbt,'éhanées caused by -,

(3

the introduction of the systen, effects on goals, management
isupPOtt. relationshipq bptween client/reezsgpher } and°

urgency. Bach fiztor was operationalized with between 3 and

13 questiqﬂt. T ‘ ;

\

-

-

—

. The ’relqtienshipl between these attitude factors and five

.. -depondcnt viigggiel' were tcgteq. The wmost . important




17

‘ correlate was intend;d use. The per formance and urgency
dia;nsions of the attitude construct were: vé:y highly
correlated with intended use. Goals and support were also
correlated but to a 1lesser degree. These corFelations
suggeét- that intended use has two broad determinants, one .
personal -in nature - how will the system affect the user's
personal performance? - and the other, organizational - wili~

the user be supported by the organization in using the OR/MS

-

sfsteﬁz ' ' ' N
Maish (1979) canducted a study to determine which of a gro&b
.of factors was gssociated with favourabie 1nfofmation system
'ﬁset behaviour. - The factors studied included ;he.users'
-perceptions of the quhlity of. the system and the system
staff, their ;erceptions of° the organization, and their
rank, length ofgse:vice,'ané briofltraining in the use of
the “system. ine fouﬁd that positll. user'behaQiour, defined.
_as non-routiqé or eitraordina:y use of the- system, was
correl;fqd significantly wigﬁ seven attitudinal variables:
if)- feelings about the information system staff, (2)

- feelings of good management ‘support, 23) feeﬁing of
preparededness to use the systea due 66 adequate training,
(4) feeling that there is adequate access to the 1nfornat}on
system, (5) £e§11ng that the system provides the information
wanted, (6) feeliﬁé that it 'is easy to &6rrect data or

‘"in;t;uctiono on the on-line system and (7) feeling that the

online formats are flexible. : o

1Y
i




In addition to firding factors associated with user
behaviour, the stud} also identified factors associated with
user feelings -about the systen. Positive feelings about the
system were correlated ‘with (1) positive feelings about the
systen staff, (2) positive feelings abouc, batch output
qﬁility,_(31 positive feelings about on-line system gua]ity,
(4) the impression that users vere involved in the design of
changes or of new systems, (S) the ingfession that user
problems were weIl provided for and (6) less ‘than five years
‘ sgrvice with the compeny.

'An”important study on user attitudes was conducted byiébu;rd
(1986). This study was significant in two respects. "Pirst,
it was the first study to deal with microcomputer usage.
Second, it added.a variable, computer ‘anxiety, which had not .

-~

been previously investigated. . .
The study concentrated only on the deterninants of attitudes
towards the usefulness of microcomputers, specdfically, how
attitudes towards microcomputer usage can be affected by
-anxiety about computers. It did not, however, show how'
these attitudes wdould affect actual computer usagée.
" Howaxrd's research used attitude of managers using -
microcomputers as the dependene/‘eiriable. The attitude
_construct enconpossed six factors:

1. computers provide quicker access to infornation;




-——

"2.- takes too long to learn'and use computers;

3. computers " suffer from a lack of capability to perform
tasks for real business situations-

4. using nicrqqonputers-'is not - consistent Gith ‘normal .
"° managerial tasks; .

5. computers are more —trouble‘ and expense than they are '
worth; -

6. there is a pioblemk with ‘proliferation of computers
- leading to incompatibilities of hardware, software and
data.

3

.

Howatd also emphasized the fact that his measure of attitude
| described a particulat manager's attithde toward personally
using a microcomputer in management tasks,_not attitude
towards microecomputers in dgeneral. He fotnd that these
attitudes towards psaée are strongly affecte3  by the

managers' anxiety about using them.

.
o

Robey (1979) stu’die-q the use.&;ﬁ.a comptter based syst'em by
salesmen to recotd, update, end maintain information
pertaining to their custemer accounts. What was different in
this study (as emphasized by the investigator) was that .the
usage measure yas objectively obtained.‘since the earlier
studies had only self e'repotted Asubjective measures.
Therefore, in his stﬁdy, usage was operatjionalized by (1)
the numbe; of customers maintained py each salesnmen, end (2)
the number of times these reeorda were updated. Both the

measuregs were obtained from conpnter records. Por the

attitude measure, -nobey used - the Schult: and Slevin
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‘instrument. The strongest association obtained vas' between

the attitudes towards performande. and thé two usage

measures.

“

Neidleman (1979), in a study of computer usage by small and
medium sized firms, found that the respondents' pprceived
need for a computer system was strongly cozrelated wit
their belief .that computers were necessary to coupet’
effectively. Furthermore, the vast majority did not feel
‘that many jobs would be lost if their organizations acquired
a compuégr system. . l |

Similarly, Nilles et al .(1976) found that percepticps played
a sig;ificaht- role in the success of telecommunication
systéms. They demonstraied that ;iior attltudes‘to cable
‘television, radio _ and touchtone telephones affected
subsequent use of ‘these systems. They hypothesized :h;t
) at;itudéé towards telecommunication technologiés in the
home, including electronic banking, video coqkerencing and'
work on terminals, woulq significantly impact the way in
which thesé technoldgies were used. ' : .

Swanson  (1974) devéloped a construct called ’4;13;‘
appreciation” using lﬁ'gotceptual measures. The nature of
the iteme was evaluative and can therefore be considered

atti;udcq. MIS appreciation was strongly %nlated -to thoi




-

usage construct as measured by an indicatdr called inquiry

L

"+ involvement, i
WV .

SCﬁultz, Ginzbérg and Lucas (1983) triea to ‘iPtegraEE arl
the previous research into what they ca1l a "third.
generation® model qf implenentation:A In their model they
tried to put together the evidence available’ from earlier
'studies on implementation into a schehq',fo{ classifying
implementation situations that could be generalizedfacroég
ﬁifferent setti@és. Attempts to test this model in totalié}
are ‘still in ptogres%. The central variable yas user
acceptance, which was defined as a prééispésitiqn of users
to Jpersonally ‘use a specific system or its Sﬁtputs. It is
néé'knownfhow this variable was operationalized but it bears
a close similarity to attitudes towards usiﬁg‘ a - particular

L

systen.

-DISCUSSION : o .

-
“y s

The above studies show that attitudes and perceptions are °
iﬂpo:;ant variables ln"dete}mining the sckcess of MIS
'inpienentations, as neésqred by\‘systeq usage. All the
studies which ghveétigated the attlgudg-ﬁsé telagionship,.
with the cxcgptioﬁ of.Schewe's (1976) study, showed - a stfoqg
0 elaéigp between attitudes towﬁrds conpgﬁet sfsfena aﬁd
their~lublbqﬁont use of the system. The con@igtencg of

rregults in most of the studies should make interpretation of

-

f .
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- the relationships between attitudes_ and usage relatively

Q -

straightforward. However, comparisons of the 'studies and

interpretation of results are very difficult. There aré four

-
~

underlying reasons for for this:

LY

(1
1. Varying concepts and definitions.

Thegé seem to be as many definitions of the attitude concepé
as there are stuéies. Por example, Lucds;interpreted
attitudes as consisting of two di@énsions, attitude toward
the computer and  attitude towaré‘ system staff, He ;
‘differentiated begyeen’ perceptions (which included such
items as- perceived Guality of output, percqivéd quality of-

management support and perceived training ‘received) and‘f

-

" detitudes.

Schewe's study is much clearer about the differences between

beliefs aﬂé atgitudea. Schewve measuré& beiiefs'by requiring -
regbondents to agree or disagree yith.statements- about MIS
characteristicé (e.qg. depth' of information, -accuracy, .
#compleqéness. accéss time etc.) Attitudes, on the other
land, were" cépturgd by the respondent's evaluation of the
outcomes associated with MIS Qse= Thé.'diﬂensionh . included
’zinfdrmatlon usefulness, dqgision_rnaking ;ftecrtvanesl;'

impact on managerial effec;iveness, and management ‘control

. of -costs-.
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Schulté ahd Slevin made nmo distinction between attitudes and
%beliefs or perceptions. As stated by Robey (1979), who used
\the same instrument, "more emphasis will be placed on the
object of those attitudes than on whether the measurement is
‘ of a belief, and affective response, or a perception.

Maish used the word "feelings" instead of attitudes. He dia
not define what was realiy meant by feelings, but  what was
implied .was a combination of a;titudes and Qerceptions.’The
feelings he used‘'included not only thoge those toqards tﬂé
system .fn general, but also feeiings towards the staff, the
organization, and quality of the system. | ‘
Thus, a major problem in these: studies was the 1lack of
agreement .in defining attitude. Some researchers used the
terms feelings, perceptions, attitudes and beliefs
synonymously. Othe£; differentiated between these terms.
The object of the attitudes ‘was also varied- Some of thé
studies usedr.attitudes towards the computer. another wused
used attitudee fdﬂards use of computer, and others " used
attitudee towards computee staff, quality etc. This lack of

consistqecy and definftion of terms has make intetpretation

of the results quibe difftcult.
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2. Lack of specificity in the attitude measure.

In additioq to the varying definitions of attitude,” there
appears to be a lack of specificity in the’attitude measure.
It i{s not exactly clear in the studies what attitudes were
being measured. It is implicitly accepted that attitude is a
- multi-dimehsional construct, but there is no agreement among
the studies as to what these diménsions shoﬁld be. The
result is that each of the studies 1looked at variou;
dimensions, some of which wer®d common and others were

unique. .

\

Lucas used. two dimepsiéns, attitudé towards computeé
' potential and ;attitudes .towardb Qg;tem staff. These E
dimensions were Tquite 'd{fferent from the. ten propoged by
Schewe, whose' components consisted of déciéioﬁ' m&king

effectiveness, -manégerial capabflities; personal prebtiée,

management control, etc. The Maish scales tried to improve

on Lucas' by adding new dimensions. ' -

-

— ~
- -

- '.échuitz - and Slevin had yet other components. Their-
diﬁepsions of attitude. consisted of the seven factors, as

, discusseé earlier, which bore some sihilgrities to the other

instruments but;nggiﬁgg\fﬁi whole, quite different.
’ — . ! - \- ) o

Howard's view Sﬁ. attitudes towards usefulness of

. .nicrocdmputers wasndutté Adifferent from the seven factors

-,

- -
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proposed by Schultz and Slevin and had only some agreement

-
4

with that of Schewe. p e

4
3

’

Zmud (1979), in a- review of the literature on ‘attitudes and

-

MIS success, found that the attitudes used {n the‘various

research studies had four.broad dimensions:

l. perceptions of the capabilities of Snd need for a
management information system: . .

~
s

2. perceptions of ' the organizational environment for an
MIS; ° . :

perceptions of the ‘IS stdff and the need for 1nteraction
with the staff;

- perceptions of organizational change.

This lack of specificity in defining the various dimensions

of at;ituée éan account for the differences in the results

obtained in the various research studies.

-
’

~ These problems enumerated above were sum@érized by Swanson
(1982) : | .

The usage-relevant components of user attitudes are as

yet not 11 understood. Identification of these

usage-relevgnt components is much needed to advance
— further resg¢arch in this field. )

-

3. varying measurement methods. -

. - - ° “
- ? . .

Because. of this 1lack of agreement on definitian of terms,
meagsurements of the éonsgiﬁct have also beag, very dltferent..

;Bach of the studies mentioned above had its own wa& of




-
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measuring attitude toward MIS. There were few attpnpts to

compare measuring methods or attempts ‘to validate the scales

used. ' -
\\‘\ . ‘. -

heS ) 3
. . - iy

.For example;_ Lucas used only a single gquestion to measure

each of the attitude factors. This is also true of Schewe's
scale of attitude, where the ten: aqtitude components were
measured with ten questions. Schultz ‘and Slevin and Howard
tried _to overcome this by having multiple questions for each

factor and examining their reliabilities.,” Although their_

reliabilities were tested, there is still a question about

the construct validity of the instruments. " Por example, a

-

Pix factor, twenty-four item scale was developed by Howard

‘using executive MBA students. The most important factor was’

'improved access to information,' which explained 36 percent
of the ,variance. However, when using this scale on a groug

of.practicing managers, the numbet. of significant factors

was}.reduced to’ th;ee and the original main Eactor (lmproved

access to infoxna@ion) appeared only weakly. The explanation

-given for this discrepancy was tbat the original population,

with which the instrument was developed, was more exposed to
microcomputers, and was therefore more aware of their
capablilities. fhis' lack of genetalizability of the ;cale'

suggests that its construct validity is questlonable.
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. Summary
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- 4. letggent.neasures of Behaviour.
T -
* ! Y AT, » _ -
LY . \’“
Likeithe attitude construct, the behaviour measure, system
usage, had. different ueenings_and measures. Most of Lucas’
s R ' .
studies defined this‘as general usage of a computerized

-<.~

system teither batch or interactave). Howéver, Schultz and

SIevfn and Robey defined ‘it 'es the usage of .a specific
N O - . )

systel, in one case the use of a forecasting system and in
he other a computerized customer account system. It can 4Be

2!
\\.f > »

j; expected that attitudes towards general usage would be quite

different from™ the at;ltude towar6593pecific syetem usage.
5 ) ' .y J

hd > «

'ﬂMeish ugéa.

/f
utes of routine usage could lead respondents to produce

' only ~'safe anSwers, khd therefore his meesUres of usage

~ ~ -,

‘

(e{g., requesting optioqgl feetures Cpf the system, mqking
extra use of terninals“' requestﬂng systeu changes and

'asstsélng the systen(hesigners) Interpreting usage 1n tﬁ@s

_way included dolarge element of initiative. . -
e '_ . '. ' .("‘ ,‘ ~ . - (
 J /‘ o \, -~ -
? A L ¢

’
-
- o . . - ) >

2

The ,ajor reason for the differencet in . def?hition ;ﬁg‘~

[ o \‘-’)

-easurenent eqployed by the vauiouh ressarqggrs noteJ above‘
\ .
14 ‘that the studies were done rwithout rJiiance on« any

underly[ng theory. No theor,/’or even de%épition-ofathe

[

. - n e * [ -
. o e v e
N ’ . H B
. .
. L) .
- 0

aifferent . measure complete&y. He felt that

vere related only to non—routine Cor- exttaordinary bﬁsege,-.

. - A
_D Ve c/_.\

a\
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attitude construct was given and no theoretical eipiauation-
of the st;ucture was st@ted, Only”the Schewe study
h§§othesized the structure of tue attitude construct based
on Fishbein's model (1970). The others were merely based on

observations of the researchers and factors proposed by
\ . 4 . .

earlier researchers.

As Goodhue (1986) has written:

MIS research on user attitudes lacks a strong research

.tradition of generally accepted propodositions from
. which we can build new theory. MIS could strengthen

+ . its research tradition by borrowing and expanding

theory from relevant reference -disciplines which would

provide both models and precisely defined theoretical

constructs. Too often we create new theory "from the
., whole cloth."” The results are inconclusive and mixed.

LY

=

He suggests that Fishbein s theory of Reasoned Action might

provide a basis for studying attitudes in MIS.

©

.
-

PISHBRIN'S THEORY OF REASONED ACTION

» M

Fishbein has written exteﬁsively on att}tudes and their
: F
relationship to behaviour (Fishbein, 1970; Pishbein, 1971;

<7

Ptghbein, 1980; Pishbein and Ajzen, 1975y 'Ajzen and
rishbein, 1980). His theory of reasoned action haa been

applted Successfully to thé’ prediction of behaviour in

. numerous. situations, inclading why people buy certain

consumer products or behavg in certain ways - in locial

L]
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-~

situations. XBurnkrant and Page, 1982, Wilson, et. al.,

1975, Ryan and Bonfield, 1975)

T e

4

The theory predicts tha%}people usually &t in accordance
with their intentions.*A person's intention is a function of
two Dbasic . %Pctors, one personal, and the other reflecting

social influence. The personal factor }s the individual's

"positive or negative evaluyation of perforé&ng the behaviour:

this factor is termed the attitude toward the behavioud\ .The

second determinant of intentjon is ;hé persen's perception

-of the social pressures put on him or her to perform or not .

to perfotm the behaviou: in- questﬂ!.! ‘Since it deals with
perceived prescription, this factor is  termed subjective
norms. Generaily speaking, people will ihténd tb_perform a
behaviour when they evaluate it positively and ;hen theg
beiievé thatvimpo:tant others ihink théy should perform it.
Extending the theory ‘Tfurther, FPishbein asserts that
attitudes are iq‘ turn explained by beliefs. Generally
speaking, a persén on believes that performing a given
behaviour wili“réad to nggtly positive outcoues will hold . a
favourable attitude toward performing the behaviour, while a
person who believes Ehgt performing the béﬁaqiour'willﬂnot

improve oytcomes will hold unfavoutable attﬁtudea.

‘:781m11ar1y, subjective norms are a function of beliefs, the
" belief that lpecific individuals or gtoups think he should

or should: not perform the bghavio?r. If the person believé;




v ’ .
F 4 that most of‘thcse referenﬁs think he should perfort the

behaviour,o thea;etce!ved social pressure to perform ‘it will
incqgasq*.nd his notivation to comply will increase._ The
. assigﬂ;ent .of relative - weights to the two determinants of
1ntention may be 1ncorporated in the nodel € increase the
explanatory va;ue of the theory.’ The resulting ‘general

model is exﬁressed by the following equation:

B = BI = wl(A L + w2(SN) . ; s
where . « ' oy

B = overt behaviour u-"f > S o

BI = behavioural intention ~ ™ . ‘- ’

A_ = attitude toward performing the behaviour ~

sF = the subjective norm
» // wl and w2 = empirically determined weights

be

"AtSItudes
[ ] 9 . \

As discussed, earlier, there are a wide variety of meanings
& - attached  to terms. like attitude, belief, opinion,
| evaluaticn, feeling, and perception, and very often they ace

assumed by many ;esearcherp*to mean, more or less, - :the the

'same thing. As Lemon, (1973) states; "attitude is one of the

. . R — .
most ubiquitous of all terms used in social science and the

one with " no génerally accepted .definition.” This ;;

.

éspecjally true iq the-MIS literature, where the definition

of atritude has seldom bedn ciyearly stated. . -

»
’
—_ . %
o

Historically, two major orientations have emerged .in the
study of attitudes. The fi{st, often :etcrto& to the

tripartite view, specifies three underlying components of
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attitude. The 'second, which is the unidimensional
pe.rape_ctive,.,‘ttea‘ts attitudvs a single construct.

s »

Tripartite Perspective of Attitude
Under the tripartite view, attitude is seen as being made up
. of tnqse underlying components: cognition (the knowleage or

L idea), affect (the emotion that chargeé fhe idea) and (3)

:;q cqpation (the action taken) (Lutz, 1976). Cogﬁition refers

Y 30 nulenefs)v'mmh an individual holds with respect to the
’é;haviour‘in question (e.g., computers p:ovide faster access
to 1nf6rmation, using computers takes up too much time).
Affect pe:tains to positive or negative emotional reactions
to the attitude (e.g., I feel that ‘computers will be very

useful in my work). Conation emcompasses intended and actpal

behaviours with respect to the object of the attitude (e.q.
.I will most likely use a computer in my joS{. According to
the tripartite conceptualization, allvthtee components are
integral ‘parts of ahy atiitude; every attitude consists of
greater or lesser degrees of each component. Furghermore,'

the three conponents are expected to exhibit a basic
® >

a

consistency in terms of the extent of favourability or
unfavourability toward the behaviour. In other words, if an
individual believes that computers will provfde..positive

beﬁofitsé(cognition), then he will be expected to likeaﬁsfng;

'cogpuﬁers (?ffoct) and will most likely usé them (conation).

The difficulty with .this tripartite perspective is that most

i ¥
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of éhe measurement Aéproaches fail to measure all three
components of attituae. Most procedures rely on a seriaegs of
belief-type'questions which are combined to yield an overall
measure of attitudinal affect. The cognitive and conative
components of attitu@e have been largely ignored 1in these

empirical investigations of attitude,

Unidimensional Pt:fpective of Attitude
~ :

Under the unidimensional p?rspéctive. the same components
;ppear but théir conceptual status is alt;?ed signif{cant;y
(Triandis, 1971). Under_ this view the eognjtive and
conative components are “"pulled ouq' of attitudé: cognition
is labeled beliefs and conation is labeled intentions and
behaviours. Thus, the unidimensional perspective views
attitude’ as consisting of only one &oaponent, affect. The
belief andhbehavioural dimensions are not seen as - being
componeﬁté of attitude, but rather as the antecedents and -

consequences of - attitude. While 'the tripartite view

-

incorporateé‘ﬁhe~notion of consistency among the components,
the unidimensionalist view posits a causal flow through the

components to account for this consistency. Beliefs are seen

——

as the immedi;te causal antecedents ,6£ attitude, while

intentions . are the immediate c%?sil consequences, with
[l . , t .
actual behavioural consequences being one step removed from

attitude.




In this unidimensional perspective attitude, beliefs and

conation are defined as follows: )

ATTITUDE is defined as a p;ed;sposition towdrds a cértain
object, event or behaviour. It --is .a feeling of
Eavoutableﬂess or unfavourableness toward the object (o;
event or behaviour) in question. It is conceptualized as the
amount of affect for' or against the object. Thurstone
(1928) has a similar definition. He views attitude as .the
sum total of_a'man's inclinations and feelings, prejudice -or
bias, preconceived notions, ideas, feats,. threaté‘ and
convictions about any specified topic. Attitudes, therefore,\
reflect a predisposition to respond in a consistently
favourable .or unfavourable manner to a given object or
behavipur. It is Q:%hon-cognipive, classically conditioned

emotional response (Triandié, 1971).

BELIEFS , on the other hand, refer to a person's favourable
or unfavoutable‘ evaluation of an oﬁﬁect; Théy are the

cognitive component. A belief incorporates th@ inforhation

a person has about the object. It Jinks an. object to some

attribute., For exampl he be;iéf that microcomputers are

1ntinidai1ng links the object “"microcomputers™ to the
qttributc *intimidating®. Anotler belief may be éﬁat"ﬁaving
é;nputet skiils' (the object) ‘yill lead to "better jobs"
- (the attribute). Thus, the object of Pelieggggy be a petsoﬁ,

K ;group. a behaviour or' an event and the assoclated




..'People may differ in tbe strength of éheir_ beliefs when

34

attribute may be any characteristic, outcome, quality or

» ~ -
-

relating the object to the attribute in question. In other
words, they may differ 1n terms. of‘the perceived like11hbod
.that the object- has, or iegassociated with - yhe attribute in
question. Thus, beiief is. measured by ‘a procedure which
places - the - subject albng a’ aimensionﬂ of subjective:

ptobabfiity involving an object and‘eome relfted attribute.
4

. . LY . _ -

CONATION refers to an individual's intentton to perform

various behayioursf',and to the performance of those
behaviours. . Intention can- be viewed as a special case of
beliefs in which the objeqt is always the person himself and
the attribute is always a behaviour.. As with belief, the

strength of an intention is indicated by the person s
assesshent' of the subjective probability that he will
perform the behayiour in question. The‘oeasuré'qf intention
thus places .the_ subject along a subjective-prohability

diuension .involving- a ,relation between . binself and some
. action. '

’

1.

%
"-\

In summary, under this unidinensfonal "perspective, the

concept, attitude, is where one is meaeuring an individual

on an affective dilenaion. Beliof is wvhere the neasure Lo




places the individval £ on a dimension of ‘subjective
probability relating an object to an attribute. "_ﬁhen " the
probabtlity dimension 1links the person to a behaviour, one

is measuring behavioural intention. -

riahbein'agrétspective

L

f&shbein's fh;ary of reasoned’ gction takes a slightly
different position from the unidiﬁeﬁsiéhgl perspective. He
believes that although the distinction between beliefs - and
attitudes car be justified in theory, such a division is not
: readily apparent at tfie empirical level. He.cites:

I do not feel that a distinction between affect and

- evaluation is warranted or useful. PFirst, it seems -to
me that the decision to  call a given measure
evaluation 1is purely arbitrary. Second, it is usually
impossible to distinguish empigically between these
two concepts. Third, -and peihagg\:ost important, I
simply do hot believe that there re noncognitive
attitudinal responses (be they called attitude, affect
or evaluation) {Fishbein, 1980)., .

~

. He asserts that zéinée, theoretically, attitudes are

function of beliefs then.

if. it were, possible to tap and accutately measure all
‘a person's salient behavioural beliefs and outcome
evaluations, the indirect measure of attitude based on
these bellefs .and outcome evaluation. should be
perfectly correlated with a direct valid measure of
attitude. The direct measure and indireét measures
-should be ipxgzchangeable. 8ince there is always some
error in xeasurement, it is conceivable that, the
indirect asure could sometimes be more reliable than
a direct smeasure of the same attitude.

L




Burmkrant and Page (1982) tésted-this proposition and found
this" to Dbe iargély true. Their assertion is that " any
measures of attitude toward behaviour, whether based on
‘liefs or direct ratings of affect, may be regaziéjed as

alternative measures ©f the same unidimensional construct."”

VBéliefs are éhé fundamental building blocks in Fishbeints

conceptual structure. On the basis of direct observation or
information received from outside sources or by way of
vi}ious inferencé processes, a person learns or forms a

number of beliefs about an object. That ds, he assoclates

".the object with various attributes. In this way he forms

beliefs about other people, objects, events or his

behaviour. The totality of a person's beliefs serves as the

informational base that ultimately determines his attitudes,

intentions and behaviours. ’ L

—_

An information _processing approach is also .viewed as
underlying  the formation of attitudes. Specifically a
person's attitude towards/an object is based on his saiient
beliefs about that object. An iqgividual's attitude towards
éomputeré, éo?’exgnple, is a function of his beliefs about
what computers are and what they can do; If these beliefs
associate the objec; with primarily ,favqufable attributes,

his iattitude will ten& to be positive. 'Conversely, a

Q;gdiive attitude will result if the person ‘associates

coapuiers with primarily pnzavoqraﬁlc gttribﬁtos. It can
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therefore be seen ‘tbat a person's attitude toward ~some
object or ‘behaviour is determined by his beliefs that the
object has certain attrioutes or that the' behaviour has
certain qu;litiee, and his evaloations of those atttibutes

or qualities.

As discuesed earlier, attitudes - whether affective: or‘

cognitfve in nature - are determined by a person 's beliefs
about the attitude object. Most people hold both positive

and negative beliefs about an object, and attitude is viewed .

-as cortesponding to the total affect*associated with their

beliefs. In terms of the relationship between beliefs and

attitudes, Fishbein's conceptuol model thus suggestsg, that a

L4

person s attitqde toward some object.is related to the. set 

of his beliefs about ‘the object, But not necessarily to any

- single specific belief. In a similar Eashion, attitude

towards an object is related to-the person's intentions to

. perform a.variety'of behaviours‘with‘respeot to that object.:

Again however, the relation is between attitude and the s2t
of intentions as° a whole, and'attitude towards an object

will usually not be related to any specific intention ‘with

~:respect to the object., ‘\? . - _

N -
- . * - - . . B
R .

To give & concrete exanple, a person may hold many beliefs

[ 2

about usage or.nicroconputers, Buéh as "you need to be 'good f

.

at l-athenatics to use conputbts. Ceqie will give better:

L4

access to-in!ornation.'.‘it will save a lot of tige 'at

-




dspk,‘ "it will give me more time for more cteative work,'
but "it will  make communicating with people ‘more .

-impersonal,® etc. These beliefs may- lead the person. to hold'

-

a moderately favourable “ateitude. toward usage of

microcompute;s. This attitude will lead to a set of

intent?ons which, in their - totality, are also;moderateiy

favourable. Thus the person may ﬁse microcomputers for

access to databases and for word process1ng but not to write

his own ptograms or use electtonic mail.

In summary, the attitude towards performing a.particular'

behaviour ,uﬁder a given set af -circumstances .can - be .

.expressed ‘as ) .
A = T b e, ' , P

where ‘

attitude toward performing the behaviour

belief that performing B leads to consequence |

the person's evaluation of consequence i -

number of beliefs”

SOy
12
LI B R
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Subjective Norms.

v
- L]

*
. . -
—— 4

Other beliefs ‘Eele%ant‘ to behavioural intention are of a

nornative nature, beliefs that tertain referents think the

-

individuatl should “or - should not perfotm the.behaviour’in‘
. ghestion. If the. person Dbelieves ’that agst of these
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" referents think he should perform the behaviour, and his

~

- -~ motivation to comply with these referents is high, then he

- + will tend to perform the behaviour in quéstion. Conversely,

if he believes that most referents are opposed t6 his’

- performing the behaviour, his tendency will be to not

perform,. These pressures, termed subjective norms by

—

-Fiéhbein, are another major determinant of a person's

intention te<perform a certain behaviour. For example, in an

organization where a large number of an ' individual's peers

PR are using computers extensively in.  performing their tasks,

-

. there would be pressure on the person to do Iikéwiée, if" he

-

feels strongly that-complying with these norms 15 important
to him. These preésures can come not only from peer

reference groups but also from top management.

-

A subjective norm toward performing a parficular behaviour

. . under a given set of c¢ircumstances can be expressed as
.' 3 » e .
SN = . g NB MC .
where- S 3 3
. . SN = gubjective norm '
NB = Normative belief (thé person's belief that -
-3 reference group or individual j thinks he or-
she should or should not perform the behaviour)
P qu- motivation to comply with the influence of
. . - referent 3 ' :
‘ ® n = number of relevant reference groups or
<. . individuals

-

.

. ~ - . '; - . .
Another- consideration which will increase the predictive & .
power, and there{pre»usefulnesﬁ of the model for practical -

‘purposes, is the }elatiye inﬁortahce of the attitudinal and

. - - -
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normative factors.“ For example, if it can be shown that

L)

microcomputempusage is largely determined by- subjective
ﬁorms, tﬁ?“ in order to change an ifdfvidual's behaviour,
more effort 3hould be directed to changing the ndrms than to
changing the attitudes.

4

s

Attitudes tov;fds the Object and attitudes towards the
Eéﬁiviour :

T

When studying attitudes, it is _important to distinguish
between attitudes toward 'the‘objeét and‘attiiudeb_toqarﬁs

the behaviour. Fishbein notes: = ..

I think this distinc¢tion between attitude, toward an
object and attitude toward a behaviour is a very
‘important one, and one that has often been .ignored.
‘'Bven though I may think some ‘product -has all kinds of
good characteristics, qualities and attributes, 1 may
not believe.buying or -using that product will lead to
valued outcomes. This is,dfven though I may ‘have a
positive attitude towar "Brand X" I may not have a
positive attitude toward “buying Brand - X," and
according to behavioural decision theory, it is this
latter attitude that should be- related to buying
behaviour. (Fishbein, 1971) ’

Pl

Fog;'examplé; Klein (1983) guotes many instances of @anﬁgers
whd:have,a very positive attitude towards cﬁmpute;s; They ’
.recognize the_valhe.EEQEXCtonmputers for others and support

and encourage ir subqrdinaﬁes': use of the computers.

Inspite of this, however, éhe} are very upconfo:tablé with

the -idea of personally using microcomputers. Therefore, - the
impertant criterion, in the study of  attitudes, is the

&ersoﬁ's, beliefs and ﬂatéitudes:—towakd' his or er own

’ "




' behaviour of cars, fruit drinks and toothpaste.

'Qenefits. being orte:ed by the ne

=

| ' — L : 41
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petformance of the behaviour that are dlrectly te}evant to
.’.
the formation of intentions an§> behaviour, and not the

attitude to the object.

b PR

~ Many research studies, ' in wvarious discipl!nes{iigypport ;

Fishbein's theory. In social. research, Pishbein has

. - e L .
ac¢uratély predicted the intention of ‘womén to have children-

(Fishbein: 1979), and voting intentions and behaviour (Ajzen
’ ) ‘\'

- and Fishbéin,' 1980). VIn organizational  research, the
.FPishbein model was successfully used to predict turnover and

reenlistment of naiional Guard volunteers. These predictions

wete found to.be more accurate than the results obtained
using orgamizational commitment and job._shtisfgction as
predicto (K;aterbefg and ‘Hulin, 1979). 1In marketing, Ryan

and Bonfield (1975) ' cite hany instances of the use of

_Pis@bein'g. model to predict purchase intention and purchase

[}
»

®
Although there are no schific cased of the application of .

L
the Pishbein nodel in ﬁnls research, there are 1nstancg§

there its applicabillty ie implicit. For example. Salerno

’11985) says that -anlendividuals are apparently resisting

the advent .of conputers because v £ail to see any
tééhnology. Acé%fding to

thb'nodel, computers offer . efits (belief) and this lea

_to resistance to Usage (behaV1out).

Y -

. . - . e + : . ¢ . . . .. ¢
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Both Bralove (198§a) and Benson (1983). cite cases of

managers refus}ng to use couputers because they viewed the .
usage as 'execdtive typing," and were concerned about their
image, because they viewed using a computer as essentially ar
clerical function. Relating this to Fishbein's model,
computers are for clerks (belief) led to nininal computer

usage (behaviour). ] .

P

Benson (1983) afgo cited instances of managers resisting

computer usage because they felt that top management -tended
to be ignorant of, or indifferent to computers. This top
management ind1fference (subjective norms) has resulted in
resistance to computer usage (behaviour). Yet in another
¢case a CEO, after seeing what hig micro ¢ould do for nim,
instituted a small network among his VP's. This network
eventually grew into a network of 800 terminals throughodt
the company. inl thig instance, the CEO‘'s use of "the
computer is the subjectdve norm, which led to the extensive:
use of computers throughout " the - organi;ation ‘(the

behaviour). I ) \\-~

 Rele of External Variables v
. ‘gf ! - " ', . _'

“The Fishbetn model asserts that external variablea influencc

behaVioural intention : apd therefore . oehavioury~ only

indirectly, by iﬁ:;ﬁancing the 1nd161aﬁa1s" baitefs,'
evaluations, nornative bclicfs and notivation to couply wlth"




these. norms. - Exéernal variables include any variables not
explicitly represented in the model, as weil as demographic
and. betsona-lity 'cnarlactet.istics* characteristics ‘of
refetengs 'in the orgenizat{gn, systen charocteriqtics,,

organizational characteristics and task charaeteriétics.

~

-

-For exemple, a person may not .be- motivated - to use
microcomputers, despite good eraining or management_éopport.

‘These external variables' by themselves have "no direct
influence on behaviour usage. Instead, in' the case of
training, tne 'exposure to the systems during the tgeining
causes the person to develop positive attitudes toward’ the
usage which leads to more usage. In the case of menagement‘
support, the fect that management is providing the support‘
' causes the individuai- to believe that man;;ement is serious
'dbout the implementation, ano'wants wide wusage to Lbe the

norm in the organization. Tne individual is motivated to
comply with this norm and therefore uses the computer. These

external variables, support and training, Eorm another level

. T

of explanation in the predictlon of usage behaviour,

.

There are many characteristics of the Fishbein model which’

m¥ke it attractive as a theoret!eal _founaationofoéakhe

‘pPresent research. . These include: .
s | JE -




' cognitive .stélo, locus §E contto%_pnd:dcququhics. The
? . . . . .

[y

i . \
The model integrates a number of previously disjoint

theories covering the relationships between beliefs,
attitudes, intention and behaviour (Pisﬁbeiﬁ, 19753.
The Fishbein model is very explicit regarding the
definition and operationalization of the variables used
in the model. This is what seems to be lacking in much
MIS rese%;éh on-attitudes. .

The * model has been widely used in a number of research

studies spanning various disciplines. (Brinberg and

purand, 1983; Burnkrant and Page, 1982; Hom et. al.,

1979)

-

A substantial body of empif{cal literature has
accumulated, some of whicﬁ provide support for the model
(Ryan aﬁd Bonfield, 1975, 1980; wilson, 197S5), others
which are" aimed at understanding the model's
limiﬁations, . testing key assunptiént, or adding

_refinements, (Warshaw, 1980; Bagozzi, 1981, 1984)

oy

S. There are .no oompebing'modéls in MIS which attempt to

achieée the same obaeétives as Pishbe%n's model.

OUSENER CORRELATES OF ATTITUDES AND USAGE

-

.8

"Attitudes and perceptions are one group of variables that
pertain to the Characteristics of users. This next section

discusses some .other variables that have an impact on

hY

attitudes and usage. They include " computer qnx!ety;




description of these variébles is followed by a discussion .
of gelationships between usage and vazi;bles pertaining to'
the organifftion ;n which the system e;ists. These v;rgqples
include nanagémeht -support, policies and training. The
secgion conzludes "with a review of variables pertaining to
the characteristics of the sysFem, e.g., the guality of the

systein.

Computer anxiety

The concept of fear of computers is discussed extensively in
the the popular press (Aarsteinsen, 1986; Bralove i983a;
James, 1982; Next; 1981). The common theme is that in spite

of the potential of microcomputer based management tools for

productivity improvement, many people have been surprisingly
resistant to their agoéﬁion and use., There are‘tepo;ts that
the incidence of conpu;;t anxiety 15 the workforce is as
"high as 20%. to .30% (Next, 1981; James, 1982). However,
research studies which inveéstigate this phenopena are few.
Raub (1981) surveye& attitudes of college students toward
computers and found. that fear or anxiety about oonputérs ledf.'
to negative attitudes toward their use.  Howard (1986)° is
éhe only' fesgarcher tg investigate the codcepf of computer
anxiety aﬁéng‘hanggers. He found this anxiety at least
‘ ﬁﬁrtially qgcéuniﬁd for 5theit- resistance to ﬁse

o .

microcomputer based wmanagement tools. It is useful to:
a . [ -

Edfther idbestigatc thtn.qoncept in order to understand its

LIRS




relationships to computer attxtudes, and usage of conputers.
~ b
Bearing in mind the .newness of the phenomenon. sone detail

. will be given to explain the underlying reasons for computer

anxiety.

Howard defines computer anxiety as the tendeﬁcy of a

particular person to expeéience a level of uneasiness over

his impgnding use.of a computer, that is disproportionate to

_the :actuai threat presented by the computer."‘This anxiety
x .

may be viewed as having three basic roots: gsjcholog;chi,

educational and operaéional;, ;q?}

r

PSYCHOLOGICAL ROOTS. Psychologically based resistance céd be

caused by managers' pfefekence for face-to-face and verbal
contact rather than through an inhuman machine. For
- example, computer conferencfng has not met with the success
_for which the originators had hoped because many managers

still prefer the social contacts they experience at

meetings.’ o >

\]

The dJdanger of bruising managerial egos is another source . of

psychologically based resistance. Many executivec feel that
sitting at a conputer'ts not an appropriate ;nage for thenm.
TThey feel they shou}d"manage' and no£ do whgt they consider

to be clerical work (brglove,'1983a). A similar ego problo-
atis;s' becausq  most technoldéicall&' co-poiqnt : conauter

péoplc fart- ’iill, relaii&gly young. As Btalovc reports,
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*many managers find asking a computer analyst half their age
for help a daunting prospeét.' Strassman (1985). and
Aarsteinsen (1966) ..in their research discovered that
tra@ition oriented managers have resiste&lthe acquisition of
typing skills as’a threat to their status, especially when
théy found out how poorly they were doing when compared to

~
their younger subordinates. A

Another psychologically based fear is the “loss of control
that is sometimes associated with the use of computers.

Computers tend to impose their own structure. Managers and

professionals have their ‘own way of filing,.deling oqf
assignments and reading mail. The computer restricts that
freedom. ‘It impoées its own standard for dealing with tasks

that managers used to freely control. In many marketing

-~

situations, for éxample,' managers had the freedom to make
deals with clients to win a sale. The . introduction of a _
. computer -tended ‘to reduce that ability since most

~—-computerized systems demand certain .fixed procedures for

dealing with situations. This constraint and the resulting
loss of cont;oi Ccreates a psyéhologically uncomfdrtable

feeling in many managers, causing them to resist ;gida

nicfoconputér based management toolb:'

¢

Another source of fcpr' anéA resistance is the increased

accessibility of executives tﬁat results from wide use of

]

donbﬁtori fn_their offices, and from increasing use - of

- »




" ten years ag

. threatened,

portable computers. Undue . pressure is exerted on managers’

whose superiors, with the capability of electronic mail, can-

short circuit the‘nOInal chain of command and gain knowledge
about them and their - situation without their knowledge.
(Bralove, "1983b) ~This produces a sense of helplessness and
insecu}ity regarding theig positions. Portable computers are
also resisted because of their tendency to limit ; hanagér's
freedom and control. Executives with portable machines éan
be reached anytime, anywhere, and it is. therefore
impossible to escépe the presspre of the workplace by simply
ieaving the office. Loss of control _through any of the
above wafﬁ may cause managers to have negative attitudes

towards using computers in their management tasks.

EDUCATIONAL ROOTS. Lack of knowiedge__gggﬁx computers also °

causes ‘feag. A .ccommon fear among managers is that tomputers
might soon feplade‘then. This fear is caused by terms 1like
‘artificial 1ntglligence' and "expert systems,' .which
frequently appear in the popular bfess. ﬁanagers fear that

jgét as routine, clerical tasks were threatened“S} computers

wao may their management pdsitiqns soon be
: fear of being replaced by a jachinc. is
largely attributable to a lack of knowledge about the

capabilities of éoiputeza. .Managerl ‘th are truly

knowledgeable about “computers appreciate ‘their limitations

and realize that they are not. effettive substitutes for

-




human experience and judgment, especially in such'rich and

diverse tasks as management.
]
e

. Lack of uqderstqoding of compptei jargon is another sourcf:‘
- .. of intimidation ‘and fear. The language of computing is
5{ i unfamiliar to most managers. Bralove.(1983a) notes that as
‘ many es 90%: of America's managers are computer illiterate, “
\\\\;\ They .resist and have negative attitudes towards the use of

\\\\\\&\ computers because they simply don't underscand the jargon

and feel insecure and small, especially when their Jjuniors
Ny ,

QEQQ\to have no problems with-it.

L e

helate " to this 1nt1midation by computer jargon is the fear
held by }gny managei/é that they are already so far behind
that cat hing qp/ vill be impossible. This fear is
reinforced 5}@ feelings of inadequacy they have whég they
;\see that mosy college, high school and even grade school
students are now beipg taught how to use computers and can
w:ite programs. This situetioo is exacerbated by the fear of
- many executives that pushing $he wrong button of a computer
will either damage the machine or destroy important data in

its ienoryt This,sense of app:ehension 13 aggravated by the

incompteheneibility'and inhumanness of computers.

QPERATIONAL __ ROOTS. Novtte' computer users face many. .
opepatlonea problems, the noet inpo:tant of which 1is the

inability to type. Many nanagers are. .daunted by the fact




that they have to learn such 'lowly' tasks, and feel that
the amount of time it would take to learn this skill_is not.
warranted, considering the other more important Jjobs they——~"_

have. Managers avoid personal use of computers %o avoid the

embgfra;sment connected with their imability to operate the

,macﬁ}he' and perform simple tasks on the system, 1like
inserting diskettes, or even finding the off/on sw}tch._They
therefore avoid or postpone using their systems or use them -

only for tasks that cannot be performed any other way;

One of the factors affecting a petson'§ anxiety _about
computers was his/her percepti the impact‘of“ccﬁputers
on society. a nationwide - study to
investigate the towards coﬁputezs and .
discovqted two distinct He labelled the first
factor "the Beneficial Tool Man Perspective,'_descgiﬁed
as a._ positively.slanted tJof beliefs that céiputers
beneficial to séiencg, industry and mankind. The seconq/
.factor, "the Awesoﬁe Th; king Machine Perspective,"” ]
pogtrayed compufers as an utonomoug machine ' that can

previouslyi\xthought to be uhigue o—wma&n. This factor

~

perform the func;ionb of hunjan thought

représented .a downgrading :of humans. IE/&gp be egplainef in =
ﬁerns"of alienation and intolerance ot-anblénity Tﬁé
Vafiab;e alienation ties in with the p.ychologi;al roots of
computer -aﬁxiéty; .where pébpie- nd anything ”tﬁ;t- is.
remotely tééﬁnical dauntlng-ygcauue of .tyeir fear 'Bt the




been found to be vety'iﬁpeaiiﬁg..Maan and Mitroff &1973)

unknown. Intolerance of ambiguity is strongly -eonnected with
the 1locus of control variable; people who disl;ke ambiguity
feel thaé computers are taking over their 1lives and

dictatiﬁg the way they should work and behave. '

Howard (1986) showed a strong relationship betwéen beliefs
about the impact of computers and anxiety. He ,found' that
people who " had a -positive view qboqt computers and their
potential impact on society were less .anxious about u%ing

them.

Cognitive Style

Cognitive style can be desc;igéd as the strategy or‘group of
étrategieﬁ_ that an ‘indiviaugl . typic;lly adopts in
approachind a wide variety of é;oblem situations
(Shouksmith, 1970). It is measured by a-scale which réngés
frof aﬁ#lytic ?o heu{istic. The .concept of cogniélbe' style—

and its -potential 1nf1ﬁence‘on indivfduql preferences has

suggest that this bonﬁktucg should Be examfned to understand

. the cognitive processes underlying computer and information

-

usage. : N

o - . : —

-
.
Y

. There are a number of research studies on cognitive styles

~and their impact on cénpuéer usagé. Lucas. (1978) found that

_individuals with djffcring decision styles "have differing ,




leve :,'EE uégm 5& information systems, perform different
aﬁalyses o}-data, and take different actions based on the
information. The 'result; of four of the nine studies
(rgportéd earlier) offer '.support 'fdr' the ) relationshiéﬁ
between the way on 1ndividu§1 thinks ané oppfoadhes his or
hertﬁob and the, use of an in}ormation system or model.
Witkin et al. (1971) found  that high analytic types tended
to petéeive information systems as nseful ln gecision-

making, . because ' such people have -an, ablility to impose

structure on a disorganized set of Ffacts., Barkin (1974)
fouod . that analyﬁic-types tended to select a greater amouné
of information than heu;isbics types.. - Lusk and Kersnick
' (1979) - diécovereddihat, in a.highly-sgructuted envi}onmeﬁt,
analytic types per formed much beéter thaﬁ heutiétios' types.
Lucas (1981) found that analytic decision :pakero weég
charaotérized by their tendency to 1gok At details, while

heuristic - types tended .to take an overall view. All of

" these studies imply that the structure, -quantity of

inforuatibn and details preferred by analytics would attract

them to computers. : — o . .

L
N -

Howeye:, -1h.spite of its appeal, and the number of igseg:ch-'
efforts it has attracted, the cognitive style goncept has
proﬁen' to be elusive, as evidenced by contlicflng results
/(Taylot and Benbaaat, 1530). The usetulngsc of many of Epp,

-
conclusions has been cri;icized and the whole research

’
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stream has recently been called to question ' (Huber, 1983;
~ Robey, 1983).

Locus of €ontrol

Locus of control was found by Howard (1986) to be correlated
with attitudes towards uaage of computers. Locus of controi-
'is broadly defined(ae the frame of mind in which peoplevview
theit relationship with the world around them. People can be
classi\ied‘as either 1gterna1' types or gxternal _types.
‘Internal type people consider the‘fo}ces.hhat control their
.lives to be located within themselves. They believe - thaf
events depend entirely upon their own, behaviour. Externall
types on the other-band consider - the forces that control
hheir lives to be Iocated outside'themhelves,-and oelieve .
'that 1uck, chance, fate, and powerful~ofhers are in 'conirol

of their deatiny.

4

—_—-
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Howard found that individh{&:-:i:: intern&l locus of contral

exhibited more. favourable attittdes to usiﬁg microcougutere

than those.people with an external locus of Contfolt—t These

findings oincide with DeSanctis' researeh (1982):'which'
found that internal types had greater motivation and heq

been shown to expend more effor :esourceg'and tige iq

_naking decisionaﬁthan externai 'tyges,“'She "Eeulg§ed

L4

con!irued that ,"inte:nalsDk tend to- usef a computerized

decision support system«nore than 'externaIs.
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Siniiag'results were tounq by Arndtaet al. (1983). In their
study of secretarial.staff using word processing equipment,
they found that individuals with externel locus of control
were nore anxious about using the equipment, and therefore

used it less than those wifh internal locu§ of control.

. - /
Denoqggphic Yariables

-~

-

The demographic iables di'interest include a wide range
rs //99 g

personat”ohatacteristics such as intellectual abilities
and knowledge about computers, as well as sex, - age,

experience, education and organizatiopal level. Depending on

the research questions and  the d oendbnt variables of .the

¥

research, the results pertaining to ersonal and situational

. variables had been inconsistent.' Fo 5ample, in one study,

' Lucas (1975)-foundo.that less me. in the Jjob position

- predicted higheg levels use, wherets %ﬁgfst and Cheney
. (1985) found' that more ti

Tﬁese contracticto

in the job led to greatefvuse.

., kesults support the notién that

'aemographic variables influence usage and attitudes in more
- e

.complex ways than had ‘been hypothesized in ' previous

-

- 'reséarch. However, their influehc1{ can be’ stuaiEG in
O )

. . -
. carefully controlled endironments, SRR L

! »
. 8 A . A
. ! . B
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' Management Support , .o .

Effecéibe management support, in the form‘ of hardware,

will increase the 1likelihood of implegentation' ‘success.

. . * Lucas (1978) reporied that minaggﬁeht Eﬁpport was

significant1§ correlated with five ‘of the’ seven:‘psage
’variables:‘in_ one of his studies. High levels~of mapagement
support and inyolvement in 1nfor2‘iion' systems activities
was also found toaresult in favourable gttitudes by both the
1nformatio& services staff apd users. Rudelius, Dickson and

. -7 n;;tley, ~(1982) report that lack of top managemept interesr

& was a major reason a d®ision support system' fell into
’ L S C - oL
disuses : - . ) T .
~ . - . e " v .. ’

e h ‘ -“ . : ‘ . * . .

"~ The lmportsnpd..of minagement support was emphasized by
- - ) v . . . Y
) Hammond (1982), in-his sdtudy of information -centres. He.

- & B o

IR -'.states “that one of _ the major fuﬁctions of an .informatidn,
L . o MRS
L . centre“is o ptoVide support to users. . aowever, there . is-

S 15= also evidgnce to indicad? that managenent support mtght not-

" bg critlcal Puerst and Cheney, (1982)° reported that top

9- %’ nanageneﬂt supp0tt in the(gesign and use of decision support .
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' software, .data and people has been cited as a strategy that .
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s

successful experiences with'it normally improves a person's

attitude towards using that technology, by reducing or

" eliminating any fears they may have. COﬁphtar Eechnologtes

ar Lq/bxception. Howard's research showed a strong inverse

L) L}

corre ion between. -computer experience ' and compnber -

_anxietyﬁ These results are similar to those obtained by Raub
“~ .

(1981) and " Arndt et.al. (1983) who also found significant

negatjive correlations between experience and anxiety. a

.
. *

In end user co:putingq Rivard (1982) found that the comguter
experience o ers affécﬁed their perceptions Of the user

L4

i friendliness " of tools and thgir attitudes towards end user:

’computing. 81milar1y, Raspér and Ce:veny (1985) ﬁpund that

users "with significant computer experiences deve'loped a

] ., .
.grehtg; number of end sger applications than those who had

\J‘

less experience. . -

User 'training “Mas been hypothesized to be an important

congideration iA. developing and using dgcis}oh support -

systéms (McLean and Rieding, 1980). Puerst and Cheney (1980)

?

-'alsé found that training had' a strong effeqi on usage of

decision support systems.:

<

Gettity and Rockart (1984) reconnend that as a Ei:st step inm

1

the nanagenent of end user conputing, a set of policion, '




standards and guidelines must be '.veloped to ensure a
' Stqudard technical . environment. . ?o. cies fall into six -
greuke (1) purchase : justification (2) hardware etandards,
(3) softwa;é standards (4) usage guidelines_(g) application
guidelines -and (6) data adminisuration (Amotoso{ 1986; Keen
and weodmau, 1984). gockert' and Flannery (1983) also
adﬁrees the issués of doeumentation, backup and‘conurel.
Amoroso (1986} reported that system utilization  will
increase with the’ bogniz?dee and assistence of end;ueer
policies.. . - ' ) |

- .

Quality of the System

E

A sign;ficant factor in many studies of MIS usage and
attitudes\ is system quality. Lucas (1978) confirmed -in a
.numben:bf EEuéies, that the quaiity of a system ﬁas an

inportant determinant of its success as measured usage.‘ Not
~

only did systen quality have a dizect impact on system usage
but it also affepted usersJaattitudes and perceptions of the

system, which had a furthet impact on usage.

- e*
-
.-
[ AR
[}

System quality has four distihct dimensions (Bikson and
. Gutek, 1983). These fucteri can be‘intefbreted'ué’follows:

1. runctionulityz ow the syeten eﬁters} alter; organizes,
and stores info tion. -~ v \ - /

2. Equipment perfornance, including speed and quality of
' maintenance. ! K .




Interaction: whether the user has - what is needed
interact effectively with the computer.

Bnvironment: adequacy, convenience, and comfort of
equipment. . :
Iﬂ their study of managers and professionals, Bikson and
Gutek found that these factors acvcounted for over 60% of the

variation in user satisfaction. However, only the

funééionaiity aspect of quality was significantly correlated

- with system utilization.

CONCLUSION °

-The outliné of a model of‘MIE research 1in implementation,
presented in this chapter, identified system usage as one of
the impoftanf criterion in determining success. Among the
_variables which affect usage are the K attitudes of wusers.
Several studies of user attitudes were reviewed, showing the
inconsistencies that arise due-to a lack of reference to.an
uhderlying theory of attitudé. Pishpéin's %heoty of reaiohedl
action was presented as a model that ‘can be used as a
‘reference theory. A review of other ' variables that are

b

correlated “with usage and attitudes, was also presentéd.:-
- / . .

-

.




. This chapter is devoted to the presentation of a research

N /"
model of microcomputer usage, and the formulation ofZa/

number of research propositiohs.

A RESEARCH MODEL, FOR PREDICTING USAGE OF MICROCOMPUTERS

A diagram of the model, based on Fishbein's Theory of
Reaéoned Action, is shown @n Pigure 3 on page §0.
, ;

The construCts in the model are derived from the : research
discussed in Chapter 2. A deviation from tﬂg Fishbein model
is ghag the intention construct ‘is- nét 1nclgdea. . The
variable of interest is system usagé. and not intention to
use. Exclusion of this variable #&oyld . not fo;ct the
validity of the\ model siﬁqi"tge intention to perform a

behaviou:'yill always predict the behaviour, subject to the

' fdct that there are no intervening variables that might

affect this relationship (Ajzén ana Fishbein, 1980).. A

person’'s intention to use nicrocompgters‘wlll always result

. . . .
in his using them if there are no unforseen events beyond

- his control which might affect«hiaﬂusage. For microcomputer

usage, thig would be the lack o?‘availability or difficulty

‘of "access to .a system. This possibility was controlled for”

in this iﬁudy-by-including:only those nsers who had easy

access to a system. Bach of the. subjects had a

~ o . 59 _ ¢




Figure 3. Model of Micxocaompu
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ter Usage .

;




61

- -

microcomputer on his/her desk, or had one easily available

for his/her use.

VARIABLES AND RELATED PROPOSITIONS

~

The most‘ important variable being studied is system usage.
;ishbein's ;heOty indiqnﬁes that the ¢two constrngts that
-affect Susage are attitudes of users towards the use of
microcomputerss, - and the subjective norms regarding
microcomputer use. These two constructs are tie key to this
fesearch for-two reasons. FPirst, there have been no studies
in the MIS literature using nubjective nOrms an a construct.
The research findings will. thus make a new and interesting
contribution. Second, the definition of attitude is
"different from the def&nitiops used in other attitu@e
research stndies in MIS. The definition used in this stdﬁy
is bnsed_ QP Fishbein's theory, and unlike most other
'Qéﬁdies,. is narréwli defined as the aititude towards

personal use of nicroc,;puters - not computers in general,

or conputqg technology. . Pishbein asserts that this is a
very..inportant distinction, since the results of’ many

studies fopussing on the objéct{ rather than the behaviour,

were inconclusive. ' -
- ‘ -

" The' indepcndont variables fall into two groups, those that

affect attitudqs and those that affect subjective norms. The

'variables ' ‘that impact attitudes towards usefulness - of




e

computers are the system quality, computer ahxiety of. the
7 . .
users, their beljefs about the impact of computers, and

management support and commitment.

The second gréup of variables relate ‘to the subjective
notms. These include management support and commitment, the
microcomputer policies of the organization, and the lévkl of
use of microcdﬁputers by other groups'in the otgqnization,

such as upper management, peer mamagers, subordinates, and

secretaries.
. . . )
The next section discusses the propositions derived from .thé

model. The list of 16 propositions is stated followed by

-the reasons for each proposition.

Proposition 1. Microcomputer usageAwill be higher for users
who %avi positive attitudes towards using microcomputers.

-

-Proposition 2. Microcomputer usage will be higher for users
who lieve . that the subjective norms in the organization
support computer usage. .

Pr gsition 3.  Users who believe that computers have a
Targely positive impact on society will- have a more
favourable attitude towards using the microcomputers.

¥ | 4

Prbggsition.l. Users with highef levels of computer anxiety

will have less favourable attitudes towards their use of
microcomputers. ‘ ' i :




-

-

Proposition 5. Users with higher computer skills will have
more positive attitudes towards their use of microcomputers.

-

Proposition 6. Users who have high ‘“quality, highly
functional and user friendly systems will have more positive
attitudes towards using them.

Proposition 7. Users who perceive that suppori for computer

usage is high will have more positive attitudes towards
using microcemputers.

4
-

e

Propogition 8. Users with more favourable assessments of Ehe

possible impact of computers will have 1less computer
anxiety. - ‘ :

Proposition 9. Users with higher computer skills will have

"lower levels of computer anxiety.

~of conputer anxiety..

\

Proposition 10.. Users who have high quality, highly
functional and user friendly systems will have lower .levels

[

«

g . -

Proposition 1l. Users who perceive that support for compﬁtet
usage -is high will believe that the subjective norms in the
organization support computer usage, .

Proposition 12. Users who perceive that computer policies
are helpful and encourage the use of computers will believe
that the subjective rorms _-in the organization _.support

computer usage. ' .

—

“»

Progglitigg'13.‘nigh levels of peer use of microcomputers

will lead users to believe that the subjective norms in the -
organiszation support computer usage.

, .




Proposition 14. High levels of upper management
microcomputers will lead ‘users to belijeve
subjective norms in the organization support computer usage.

Proposition 15.. High . levels of suhn:diﬁaté _. use of
microcomputers will lead users to beljeve that the
subjeéctive norms in the organization -support computer usage.

Proposition 16. High levelé of secretarial use of

microcomputers will lead users to believe that the
.subjective norms in the organization support computer usage.

-

Systea Usage

‘.

_Computer usage is a behaviocur. As proposed by Pishﬁein, a .

behaviour has two basic determinants, attitude towards the
K+

behaviour and subjective norms. The ‘many ~ studies that

support the first proposition have been reviewed in Chapter

2 (Lucas, 1978, Maish 1979, Robey, 1979, Nillés, 1976,

Swanson, 1974) "‘-

. - .
The second proposition states that subjecti&? norms also

have an impact on usage. There are no studies in the MIS
literature using "the construct, as a pré&ictor of usage.
However, there are studies which used -constructs like
"atmos;here (Scheﬁe, 1976), bsychological'climate (nantei,
1975), feelings.qbout sygggs staff (Maish, '19?2), " attlitude
abéut systonv;stafY (Lucas 1979). ill~theie g&nsgructs were
fouud to have an 1npact on usage. The detinfttons of these

terns were ftequently not very claar but inciudcd an eiilcnt
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. b

of the social influences that are encompassed in the meaﬁing

oE~sobjective norms.

Attitudes toward Microcomputer Usage

Hahy variables have been studied and were found to have an
impoot on users' attitudes towards the use of computers. -The
variables being investigated in this study dre users’'
beliefs - of the impact of computers, their computer skills,
the'quality of the systga and computer anxiety. Although a
number of petsonal and demographic variables e.g., cognitive
style, locug' of control, agg, sex, intellectual abilities, S
qize,been found to have an influence -6n ‘attitudes, the
results concerning these variables h;ve‘ generally been
inconclusive. Most of these variabfes . are 1nhereo§ td a

person and are difficult te change or éontrol. They are,

’

thetefoté of limited interest in a_practiogrlsense, and ﬁave%

not been included jn the study. A
e " . d : T~
The third proposition states that attitudes are influenced

-

by the users' beliefs about the impact .of computets on

society. This relationship has. been studiedby Howard' (1986)

and Raub (1981). “The. findlngs were wéak._ However Pishbein
(1980) suggests that genera1 beliefs about the target object
(in this case, .mictocomguter3)~ woild affect the specific

. C ¢ : o
behavioura] attitudes about that object (attitudes towards ’

—

usage of .microcomputers).




Computer skills are defined in this- study as a combinatIOn
' of eiperience: training and typing Skllle. Experience was

_shown to directly affect user's attitudes (Howard 1986) and

n.

Rivard (12822 .discovered that the computer background of
usete-affected their attitudes towards end user computing.'
Reaarding training, 'Schewe (1976) reporteg that user

eduvcation was a key va:ieble influencing attitudes. Bikson
L S

.

and” Gutek' (1983), in a survey among nanagers'anEBtigated
the importance of typing skills and found that fsuch skills
were ani important influence on usage. The relationship

between computer skills and attitudee is stated, . in
proposition S5 - ‘ C ' : E -

Proposition 6. states the relatxonship between guality of a

system and attitudes. The quallty of the system and its..

affect on attitudes’ towards computers has been studied by

2

manyAresearchere (bucas, 1978, Liang, 1986, Bikson and
Gutek, 1979). All concluded that system quality is an.

important ingredient.in improving 'users' attitude- towards'

2 o~

.

computers. ; . R

“ [
» 3
-

The_ construct .-quality consists - of four factozs -
Eunctionality, performance,'interaction and . environnent. The
most 1mpottant factor contriouting to poeitlve attitudes is
Eunctionality. (Bikson and Gutek, 1983) ‘MIS cqpebility was.
a criticel variable in intluibcing Oeer attltudes (Schewe,

1976) . Other variables ;elated to usage are response tlne

'S

A

P
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o (SChewe,_-iQiBj Puerst an& Cheney. 198é); accuracy and
relegancy of putput (Schewe, 1976; Srinivasan, 1985; Fuerst,
_ and” Cheney, . 1982; + O'Reilly, ~'1982), presentation Fformat -’
. L (Srinivaean, 1985 ?uerst and Cfeney,-l?S?r, and qualit§ ef;
. user. interface (Fuerst and Cheney, 1982; Raymond, 1985).

S " - computer Anxiety ' ' .-
Computer anxiety, as defined by Howard (1986), is the

tendency of a particular person to experience a level of

uneasiness over hi§ impending use of a microcomputer that is

gisproportionate to the actual threat presentee. by the
. "’com.;;uter. Both .Howar'd (19@6) and ‘Raub _(1981) found that tHis
anxiety was a key determinant of the attjitudes -that users
'had about using - computers. This relationship is stated in

proposition’4. "~

-

»

-

bles affecdting anxiety are the user's 'perceptioﬁs :

computers impacted .society, and the  user's

L

computer skilld. B These ‘variables ate reflected in

Rropositions'&_aDQ'S.;

- .
I3 ' . * .
LR . - .

N\

eitidn 10 states that the.quality dﬁ-the system wflé
also aftect anxiety. There qf\~ no eémpirical stu@}es - that -

. hd . B
teateg_l this relationphip. pne of the roots ‘cf computer- ~ - °

‘anxiety. is 6perationa; , nature,. L.e.,' users_ fina " it

| trustrating to operate a conpute:. The reaeone for this lie ,;\\
. '
\ . . ' M

-
— . ®
Lo.e . . .
. B . . hd
- . h

o - Y <o
e ST TS
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in” the poor desipn‘ of the"machineq .e.q., poor« user
interface, poor video quality, slow response rate, Erequent
Bieakdowns, etc. ‘It is reasonable to” assume that all of
these quelity aspects of miorocomputers would have an impact
~on the user's anxigty about'usingathem.- -

- , o @ T .
Propcgition-Il and 12 are related to the support provided .to

. users. ‘Management support has been shown to be a critical
element in the . wider”*usage of oomputers (Schewe, 1976;‘

Robey;s 1979; Schulqz ‘and Slevin, 1975 Raymond 1985y, ‘The
v

availébility of sﬂpport has implications for both attitudes'"

and squective norms. Adequate support, both to overcome

. ‘ .
problems and tq enrq\e aqulability of the _computers, can

1mprove the ,attitudes of users, in addition to, i'picating

to users that it is jmportant to tnef‘management of . the
L)Y Lo

organization that the systems are used. This Creates subtle _

pressure gn users to use 'dhe -system. As stated in

pqppositions 7'hnd 1}, good orqanizational vsupport impacts
-&-—-

both the attitudes towards usage and the subjéctive norms.

, N - .-
Subjectiveunot!g) o R " -

. SubjeCtive norms are the social Influences 'imposed on

Ai

individuals to conform to the standards of behaviour sqt -by

. the_ organization. If the norm in-the organiz.pion is':or
- indiyiduals to use nicrunapputnrs extensively and e user’

thinks he should conply with tho norns, then this usdf\!ill.
sy T . ' - -.‘f-‘,-..-’ﬂr'

- .
. . . )
. " - .
« - , -~ A
- poe g s . .
AN . S e
P
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likely use his dﬁ?tocoﬁputer. These pressures come from four

seurces: management, peers, subordinates and secretaries. If

' the Jevel of usage;enoug~ihese four g;Zupg' of people’ is

‘piéh/ users will perceive.that they ould be.using theur

,systeu nore joftén. ngposirions. 13 ¢to 16 state these

s
td
-

relationships. ' -

L
4 . :
N - ¢ -t
.
-

Proposition . 12 :;ires that compufer policies will infLuence'

the subjective n . -Pressure from management can, also be
: o »

- menifedred {‘in the microcomputeu policies og{- the

orgaﬁiiat‘on;_ Policies which encourage microcomputer ‘usage .

) - LJ

'woula seem " to suggest that wider usage is thé norm. On the
[ e

othen hand, where policies arcfrestrictivé, members in the .

-0

organization ﬂould feel that usage should be minimized.

. . - [
: . . -t - Y c e

vz . : . . : . . . '
t \ ’ . . '

imia.chepter stated the 16 propositjons that relake computer'

*
usage to various causal variables. The tw0-variab1es that

. ' ‘

-

. qffect usage- are attitudes bowarda' using computers and
~

'. jhbjeg;ive norns..These variab;es are affected by a range of

*ariqbl’es characterizing the organization,, the individual

Q..

. .and. the system%_rhe. next cha ter will describe how the‘ ‘

. ~ : : :
. ‘variables vere operationaIi:edsand aeaaured. '

AR 4 .' ]
"O‘ . q. et ..’ M - . * [
. . ' - . e
Yook, ° ' * : . © [ - s ’ ~
> e T - ¢
-
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The aim of this stady was to test thg hypotheses presented
‘fin the previous chapter:' - This chapter déscribes the

methodoloyjy employed ,and the instruments used for the study.
B d . . - - "

Population of Interest ' - o ®

Before describing the methodbiogy used'fog thé st

dy it is

necessary t¢ 8efine precisely-t nterest,

These are managers who us zations.

) g and

This . section describes

'microcomputer’' in this

-~

The User T

?he useg im .this study is specifical‘y defined as a managér

or professional who has easy accesé.zsv*:-HTErUcUnp!ler in

the daily execution of. his or “er‘job. The tasks pe:fotned’
..can include routine work like typing, Eoﬂmuﬁ{péiing (e.g.,
via electfpnic ggil), using a spreadghe;tr..or ;oge
specialized work like Adaga: retr;eval.v data -analfsis ';r -
programning. An fmpoztant cfiterion is that the use of the
°microcomputet is voluntatz Por any of the ;asks that can
"be done with the help of a nicrocoaputor. the user can atbo
cloose other ways of - conpleting then. ro: exampI!‘!tho user

:gan type his own corgespondencc on the nicraconpﬂtor uslng a




AN - - - ' )
g . &
word processxng package. or he can aigtate ?r h;ndwrite it,

-l

‘ then give it to Iris “secretary to cbnplete. ‘He  can

D

communicate by elec&ionic‘ mail. through the conputer or he
. .

can use the telephone,* write a memo. or meet Xhe other"\

.
- . " . .

- person. This study "focuses on managers;.secretarial and .

other support staff are excluded Por such employees,

-~

< microcomputer use would generally be /pandator&, not";\
= < ¥
. . optional. P : , _ o o
.. - ) - : 7
B . - . C)Q—.

. L4 .
SN _ A second criterion is/that the user must have very. easy

actess to a computer. In most instances, this means that .it -
is.available oh his desk or that he.shares the - usage with

- .

only .one. or twg other persons in the same general .area of

work. Difficulty of access would therefore not constitute a

. reason for not wanting to use a microcomputer.

R . o “ ] ' " '“;A Lt
. .; ' Aneth§; characferistic- of the user which had to be met in
‘this study is that he. or she must have used the Asystem for ;
at least six nonths. This is. necessary to avoid the learning
curve' effects of initial. ueage. It is envisaged that-pew

‘users can spend - a "lot of gihe overcoﬁiﬁg tﬁe ‘nitiai‘

-
-

.

problems. when learning how to use a microcaﬁpufer; Tﬁé -
extra time spont on lquning, not on aceual work, would skew ST

‘the results of thg:stuly e . ,; g <,



_ The ﬁicrocp-éuter

[ ’ | * | ~ ~
The definitien of a nicrocoﬁéuter used in this study is a
geﬁeral purpose systeﬁ that can :dn most of the common,
e;sily available packages like word ' processing,
spreadsheets, data base or statistxcal software. It does not

include specialized microcomputer’s used by researchets‘“o’

engineers for speeific, narrowly defined tasks.

L]

©

Operational Definitions and §uestionnatte Develqpient

. - L« . . .
This section defines how each of the constructs in the model

is 'ope:etionalized and . the questions “used in _the-
‘questionnaire to measure tgem. Tpe‘queétioﬁnaire_(Append(%'A’
10) was used to gather data on the-13‘ constructs and user
demographics.

4
-

Beliefs about Computers and their Impact on Soctety

B;;h ‘Aﬁnewatd (1986) and Raub (1981) used the individuals'
beltefs about the conpqter s ,lmpact on society - an.
1ndependent variable in the "study of conputet anxfety andd'.
attigpdes. The’ scale used in this study is batrowod tron:

£hefr recearch. It consists dt nine itons aﬂd !s noalured :

with" S-point Likert scale. In his ptu&y, nowgrd obtained 2

reliabilitg-,qooftfcient (Cronbach's ‘alpha) 01'9.76 with n =




Computer Skills

Coaputet skills are defined as a combination of the luser’s

experience_ wiEh computers, the training they obtained apd
© . -

their typing skills. P Ct

The training dimension of ’‘this construct has two parts:
train;ng\‘\ on; ;mainfkame systems, pﬁnd ‘training = on
microcomputers. The qﬁésﬁions included ;niibe éuéstionnaire

to measure training, éxéosure and skilIs} are as. follows:

1. Mainframe training. "This measure 'is the sum of the

" regsponses to four questions asking “respondents about

their level . of ' mainframe <computer training from’

" different sources, college courses, vendor training, in
house training and self study.

2. Microconputer Training. ths measure incorporates the
microcomputer training acquired by respondents from the
four sources outlined under mainframe training. '

/3. Bxperiencé. This- ueasure is defined by the sum of the

‘ responses to six questions ‘'which ask the participants

about their exposure to different aspects of computer

software, languages and development of computer systems.

4. --Overall computer skills. This is a self rated measure

asking respondents to rate their computer skills on a 7
polnt scale ranging trom novice to expert.

- Typing skills. Similar to the. previous ' measure,

respondents were asked to rate their typing. skills on a

point scale ranging from novice to expert.

-
-

. -
~ ™ -

' Quality of the Systea °

! - v ‘
‘ . v

As diuculsed in éhaptér 2, systch quality, as it is definéd

by, BIkcon and Gutek (¥983), nlg four dittercnt dinensions:

.
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functionality, equipment performance, interaction, and
environment. The scale used to measure this construet taps'
all of these dimensions. It includes ten items which measure
the various'@imensions and one item measuring the overall
perception &f guality. - .
Management Support

A

User support can take many forms. As suggésted.by AROroso
(1986), in end user computing ghe:e'are two bgbad categories
of sppport that can be prov}ded. The first:,pategory is
application development support. This‘is quite specifzc in
nature. It includes support in the form -of an information
centre,’ availability»offdevelop;ent aggistance, special;zed"
'instruétiod and .guidance in~u§ing end use;\tools. The second
éat?gory is of a more. ééneral nature. It includes top
nanagem@q;u‘encouragement; allocation of resources, and HIS
staff sﬁpﬁéré. The scale developed for this study, made up

of eight items, had threeliteas of a specific nature and -

." Mve-general measures. It is assuhed'_ﬁpgg- in ‘the use of

. miqroconpuée}s}’ both, cdtegoriés. of .support would be

important.

8
Policies

’

%o develvp this sdale, a' 1i%t of potedtial policies

S
e
7 N bl

c pﬁi;nintng -to';ni¢koco-pqto:s lnlgtginlzaftags was cr'.;od; |

. . S -
: -/.% . ‘. . : ) *




For each of the six items,' the (respondgntg were asked to
_—_ﬁ_indicate whether such policies existed and if they did,‘how
helpful each one was. There was aI{P a general question
asking respondents how thgy felt about the overall effect of

‘these poiicies in the performance of their jobs.

Peer, Management, Subordinate and Secretarial Usage

hd .
Two . questions were usgé to measure each of the four
const:upgs. The first one asKed about -the level bfﬂusége on
a 5 point scale ranging from “very High" to "very low". The

second éuestion asked about the gréwth of computer usage.

This was measured on a 5 point scale ranging from *rapid

.growth™ to "Ro growth". _ ~

Computer Anxiety

7
Rau? (19§l)vdeqeloped a scale to measure gomphter attitudes.
In' this sc@le, .she . identified three ' factors: an
&pp?aciation of computers and a desire to learn morg1aboug
then, conpute?‘hnxiety, and fears ‘about conputets' possiblé
negative - inpact on -society. The second faétor consistlng of .
,, ten itens, will be used “to’ tap user's anxie;y* about 7
:]F"conputets. Thls scale was gsad by Howard (1986) wgg/;eﬁskted

_ &

. a gatistacto:y . veliability (c:onbaéh aplha ‘value of 0. 85

 withf = 111). e
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Attitudes towards usage of microcomputers.
,;ff///ffw' . | ,
This construct deSCtibes a particular user's attitude
towards his. personally using a microcomputer  in
accomplishing nanagerial tasks. As proposed by Fishbein
.(1980), this is different from users attitudes towards
couputers in general. Although many instruments have been

used to measure this constrdctr”-they were, for various

- -

reasons, unsatisfactory. First they were too broadly'.
‘ ~defined. They included not only attitudes towards computers
in=genersl; but.aIso attitude towatds computer staff and
. towards the cap;bility"of the cdmputers. Second, questions
pertaining to beliefs did not measure the strength of those
bqilefs. FPor the purpose of this study, a new scale was

- - . g
~ developed to measure this construet.

The attitude coust}uct used for this .study is cogoitive in

- nature, i.e., " ‘beliefs about usihg computers and the
r

evaluation of thesétbeliefs. As recommended by Ajzen and

Fishbein °(1980), the first step in the construction of such

“a scale is —to_ ésniae_ﬂtheeesaliggt_ beliefs abput- the -

B . optcoees. oﬁ_'us nicrocomputens. Tﬁey suggest thet any.'

neasure should consist of between 7 and 9 outcomds. ?or each

) .
T . . ¢

of these beliefs respondents will evaluate ,(i) " the’

<, likelihood of the outcomes and (2) its 1-pbrtsnce to then.
-

" ,
. The scores tor each belief were multiplied and the measure




of cognitive attitude was derived as the sum of these

products.

A |
- -~
~»

A review of the literathre suggests many beliefs that - users

have _about the outcohes of - using microcomputets. Howard's
(1986) scale had six outcomes. They were:

1. “computers provide quicker access to infqormation.

2. it takes too long to learn and uéé;édﬁﬁute;s.

3. conputezs suffer from a lack of capability to perform .
tasks for real business situations.

4.. using microcomputers is not consistent with noémal
managerial tasks. : '

S. computers are more trouble and _éxpense than they are
worth. ) ‘

‘6. there: is a problem with proliferation of computers
leading to incompatibilities .0of hardware,:- software and-
data. \\

&>

From diééussions with four practicing ‘managers‘_and/thiff/ﬂ/
;éculty at the business nchoél} it was aiéfaga’that items 3,
§ :Zi}s were not'cgitical outcomes of using 'microcomputers.
How¥er, others . were suggested and a final list of 8

‘ outcones vas compiled: ' -

-

1. Provides. access to higher quality information for better .
¢ -deoisions. : ‘ . ' v’
2. Allqws one to be more independent of * gubordinates  and “
secretarios. ' . . . -
3. . B one to the vulnerability of conputer breakdown
" :g loss of'autae - A ) ,
4. Gives one the opportunity to be: nore innovative and
) creatlvo 4in analyses and outpue. : ) : « 7

' . BN . . i °




’

)

- 8, Absqrbs a significant amount of time in pe:forminb many

- microcomputers was designed ‘to determine first, the

Fa

; 1ndibidu§1!sf;beiiéf about what each of these referents

5. Provides _oppog;nn%ftéE”ngf enhance one's managerial

ii Improves one's productivity on the job

7. Poses the difficulty of integrating the use of the
corfputer into one's existing job foutines. -

evergday tasks.

. . RELY
The scale which . measures . attitudes towards using.’

individual's agreement with the likelihood of each of these
8 _outcomes; and second,. the desirabiliéy of each oh;gome.’
Each of these items was measured on a séven_ point .Likert
scale.  The th scores onegach'belief item Qete_multip{ied
and the attitide measure ﬁaq;pbtain;d by adding  the eightw
p:oduéts. . |
SubSQctiye;kOtnb ;

. e ’

Subjéctive .norms were measured - in a similat'fashiqn to

-
L]

_éttitudé. The first step was to ' determine vho were the

- A

important re:eg:hts in the 0:3:9#23ti°h{C>Th0 1ist included,
top - manaéemént, immediat bosges, peer managers and

iubdrginates. @udbtf;ni were created to ,heaiﬁfe (1)" the

£b6hght ofywin/hep usipg nicroconpdtegs anq 2} hts/hor

motivation to comply with that belief. These two scores vere

e

nulttpiied; and the sui of the fou:'broducto"was'adoﬁtcd as




éw

the subjective,'l{dzn reg'arding microcompute’ usage,

-perceived by that individual. - T

—

- S -
-
-

System Usage

This variable haé been usgd in many MIS studzes but its

operational definitions“wggs\yaried.' As suggested by Ryan
and qufield (1975) for marketing researche:a.'

More scrutiny should be paid to the operationalization
of behaviour. Most researchers have- considered only
single criterion, single observation ' behavioural
meaBures.. Alternative observatiqn moaels which may be
more reliable should be tested. . : i .
S

. N

-

This is especially true of the<MIS research on att1tudes and’

;-usage behaviour. Most researcherg " have ‘used ¥ingle

dfﬁensléps' ant Singie questiohs. . To_ ‘overcome thié'

A

study. These—dimensions were derived from the various usage, -
- _ . e - LY .

studies.,

~

:1.' The dimension suggésted by Cheney and Dickson (1982) and
Lucas (1973) is the inclusion of computer analysis : in
decision naking.ﬂ It was used by Amoroso (1986). ’ 1'

The most widely used and sometimes the only dinension is
the actual  time spent on the computer. For purposes ‘of
this study the self, reported -time was used.

Anotho: dinension suggested by Raymond (1985) is the'
frequency - of use. Thig provides a slightly different
perspective than time of use. A person would be
consider@d a heavy user if he uses the mitrocomputer for
many different tasks even though the time spent on each
specific tagk might be very short. Srinivasan (1985)

*

-

shortcoming, five dimenaions of usage were employed for thisl




‘included both dimensions 2 and 3 in his measure of

usage.

Another dimension which was used by Maish (1979), - was
they level of sophistication of use. This serves to

- measure the proficiency of use of the computer.

The medhureméng' approaches .for the .five ‘dimensions of -

A final dimepgion for microcompqter:usage was the actual

.number of software packages that are .used. In a
.‘microcomputer eanvironment, unlike a mainframe settinyg, _
users have a much wider choice as to what packages they
.can use. In such "an environment a good indication of

overall usage and the variety of tasks per formed on .the

.microcomputer can be provided by measuring the number of

different peackages each manager used.

~

< ’ Py »

L Y e

- microcomputer usage are diécu§ged below. f : >

1.-

- .
3 o
) »

.« -
. >
» :

In¢lusion of'éomputer,aﬁalgsis in decision making.. The

‘e o
s R H

scale- developed fqr measuring this hime;sioﬁ listed_

e{ght tasks - looking for 'trends,. Einding probleus,
plannjhg; 'erecastingﬁr_ppdgetqu, communicating with
- . - - )

@thers,’éontrolling.apq guiding acﬁivities and making
decisions. The measure for this dimension-is tHe number

of these activities that: the~ ﬁanagers qepoited ‘they

perforned with the aid of microcomputets. '

ggengx of use. ‘ This was measured with ‘a six pofnt

scale:from.'éeﬁeral times a day" to "Less than gngn/ a

montt}.o. . ‘ ) . -.. - S - .. : ,’ /

Acbual time spent on the cq:gptct. This haa"noasu:ed

with a six point scale from 'Alnost cher' to 1More than

3 hours per day "t




4. Number bf packaggs‘uggd. To measafe this, a,liﬁt of 10

diﬂferent categories . o£ packages were listed and
respondents were asked to indicate their use on a scale

i measured on a four-901nt scale from "Not and all' to "To

-
L)

a. great extent" The measure is the suh of allk the
.. categoties that .were used by the respondent.“ ..

S. Level qf sgphisticati!n of usage For each of the .10

*e

software packages"listed, respondents were asked. to

indicate theip level of expertise in ~their ﬁsage, ig”’

thez used_ them. Each scale was measured on a five-point

-

soale 'ranging from 'Noviee' to "Bxpert' The total

. -

measure was the ‘sum of the levels of expertise 1ndicated

4
o

for each oategory df package used. .n_ AN

- -
.
L] -

Table 1 gives a‘summary of_ the conétructs'in the mddel - with
. - . '-.'..‘_ 4

their. namés and'nmgber of indioators_nsed.in each measure. -

iuethodolggz \\;

A study ‘of ‘précticing managers in.organizations, using the

questionnaire as the main data collection’ instrhment, was’

chosen as, the ‘most appropriate methodology. The subjeots in

the study, as described ’ above,,' vere 1 managers and~‘

professionar who had microconputers on their desks,-or who -

" had easybaccess to o‘b, and whose use of the computers “was®
optional. They were drawn from a sample ’of 54 Lergen"

o ®

oorporations operating in Ontario.
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cgonstruct.

" SRILLS

QUALITY .
SUPPORT
poﬁxcrEs_

' PEER USAGE
MGMT USAGE

.

SECT USAGE
~
ANXIETY

ATTITUDE

USAGE -

e

Tabie 1l

[

Cofistructs and Indicator Variables

BELIEF -

' SUBOR USAGE .

. SUBJ NORMS .

-

Indicators

beliefl to belief9

-

mainframe tfelﬁing
micro training
computer experience

. computer skills

typing skills
qualityl to thlityll

: f o
supportl to supportB

policyl.tO'policyl

-

level of usage .
growth of usage

level of usage
growth @f usage

level of usage ¢ g
growth of usage

"level of usége

growth of usage - ,
a@iietyl to anxietyle

attitude

suéjectivp/;erhs

extent of. usage. -
expertise in usage
use for ob functions
time of

frequency of.use :

'
3

l .

" Section iﬁ‘

82

' Label Questionnaire
“‘beliel to B
belie9
mframe ‘A
. micro
exp
compskil
- .typskir™ .
quall to RS :
‘qualll
suppol io c
suppo8 ’
poll to c
. pol7: K
usagel -°D
growthl
usag D .
growqhz
age3 D
growth3
usage4 2]
growth4 - !
anxiel to .B
anxiel( '
cogb F
v )
‘nbme - F
LXusge H
-ﬁgxper:
«~jobuse .
timeuse ' -

Erequse
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Initial Stggz ggg Pretest

«*
S

‘An €xploratory study was done at the School of"quihéss " at

\
the University of Western Ontario. _ “
\

~
-

In 1985, through a grant fron IQ? a11 of the faculty and

some secretaries and staff. were given PC AT's’. In the first.

L -

gtudy,' twenty of the initial recipients were interviewed to

inveastigate their levels of usage, types of packages used

\Zhd how the machines had changgd their jobs. _Based-qn';he
interviews with this sample of usets} a distinct diiferenca
in usage, as noted 1; Chaptet 1; was discovered. The -ajbi
compiagnt of thé infrequent users was that the system was

. . !
too difficult to use, that there were too many technical

problems, or thag.they were not convinced of the systenm's:

L4

te;iability: Others felt they were more efficient at doing
-éhings the olad _way and that using computers did not - improve
their ptoductlvity. ‘However, all felt that their secretariea

were more efficient and pzoductive. X V/

The . resuf@s of this exploratory study were used in the
development of the current study to investigate the vlpctori
dqtetniﬁing levels of usage of nicroéo-puters. The otudy vas

conducted 1n two phases. The first phalo ot the study was

used to refine the model and the neasu:ﬂ}ont ‘instrument. In,

the first wave of the first phase, the questionnaire and an
accompanying memo (Appendix 1) were sent to-35 faculty

.
- -

R Mﬂé.njm&ﬁmw ¥ Bl ok T e
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{ , : )
members at the School. Twenty-two were returned. The najog

comment - to this questionnaire was’thaguit was much too long
aﬁu‘ tedious to fill out. Question wording was also
ambiguous. The questionnaire-was refined and shortened from
14 to 9 pages. In the second wave, the revised quéstionnsire
was sent to the remainiﬁg sixteen Mofessors. who did not
complete the Ei;st questionnaire. Eleven were returneé-wfgh

further comments on how ébe-insirunent could be -improved.

" The questionnaire was again amended with these suggestions.

-~

Data Collection

uPhase 2 of the study was conducted using practicing managers
in sdver#l lqrge gOfpanies tq'Ontatio.-The population of
interest was ?11 managers who have access to nicrocongpt{tg\
and who might be using thén. To take a totally randou»sa;ple
of this population would necessitate the location of a
sauplin; frame of all managers, and randomly selecting from
this 1list. This-"pur&"™ approach to selecting respondents is
obv{oualy not ptaétical.'as no such Yist exists. A sone;hat

more practical appféach wvas tharefore-adopted:

1. fh the first lt.;;.l lottdg was sent to chief executive
-offjcers of 7354 companies in Ontario. These companies
were selected.from Canada's sod'largcst.coupcd;oo. The
letter -(Appendix 2) explainid‘thé purpose of the. study

hd . - R i
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Of the total sent, 77 co-pénies '(22\) agreeéd ° to

and regquested their permission fot_nahagers in their

organizations to participate.

A

-

‘participate. Another 53 companies (15%) replled saying

they could not patticipate at that time.
’ hd \

J

The contact persons in the 77 companies were reached' by

telephone to inform them Of the details of the stu

tq/ enquire as to the;nu-ber‘qf managers who woul
participating.. The point w;s :euphasized thaé t
managers  had to be randomly selected from the
organizations. Fifteen percent of the coaﬁanl?s felt

that the time féf the study was inconvenient and
declined to participate, !
‘ . M /

766 questionnaires were sent to ‘the contact persons in
. . R

the remaining 62 companies, with a letter oxplaig}ng how

the questionnaires should pefdistributod (Appendix 3).?:

'.

sample memo which would acconbdny'thé qualtiqpnai:b when .

sent t6- the participating nqnuégrs_(KPPCndl; 4), and a
short-summary of the reason q@r,thi study (Appondia -S).
From this group, eight éb-paniis gid n&k teturn_any
questionnaires. The other 54 coapanios rcturnoﬂ a total

of 519 oonplotqd quoltionntitcu._ (s.« Appondix 6 for a

response rate su-naty and Appcndix 7 tor ' the lilt ,of

eo-pqalcs and nulbcr of qucatl‘unairo: aont ana roturnod
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: . from each.) The résponse rate the questionnaires was

T 67.78. ' ‘

. . : .

It can be argued that the najoraweekness bf. this sampling
deeige is that the selected sample was not random and that
the results cqpld'thereforesbe biased. Some of the éariable;
- studied ‘might ‘be consietently related to a firm's
wiltlingness to participate. However, while the companies
were _no? randonaly 'selected,ﬂ the pereicipaﬂts in each
orqinization were. The unit'of analysis i shis stdgy'wes

the 1ndividua1 nanager and the selection of this :unit was

random within each compeny. The potential source of bias

was, therefore, largely circunvented.

. -
.

;ﬁe denbgraphic.b:géile of ' the respondents (Appendix’ 8)
. o . KR

gives an indication of .the 'randonnese' of the sample..

< There is great variety in 'the profiles on a nunber' of

dimensions. For example:

1. ‘The perticlpents _came from . 44 different divisions in .
>their orgeni:ettons. Thp largeet group was: from the MIS

/ ’ alvieion v!th 63 reepandentn, and ° formed only 129 ot )
the leuple..whe requireuent that reepondents were to Dbe

spresd randomly throughout the-cogpany, seens ' to have
been fulfilled.’ ‘ | .ot



2. The positions'ﬁof the reséondents ;pinned - all
LY hat- N

‘organizational - levels 'fron president tg‘-first' line

éupervisor. Although only three presidents participated,
- - ) . L3

the other respondeﬁts seemed to be spread evenly " across

the othef'levelg.‘

3. The budget congrolled by the.respoﬁdents_was-atstributed

’

evenly acrposs all five categories listed.-

-

o 4. The highest - e3ucational level ;af respondents - was
concentrated in, "the university gﬂd graduate degree

- . categories.- These two categories r

~part1c1pants.'fhis-is th_unexpected as all of them were

l
.

. € -

." . . - »

. managers. . - -

o 'S.vuéﬁére were a Iiégé nﬁmqﬁr_bfjbgoplg with a'5§c§ground in
“Héd;lﬁess or ngnercg-(about 25%). Again, Fhis;‘is,znot
~unexpecled. Thb?fé!;;gf the respondents were sp:e#d over
.24 other areas of study. -

_ 2 . 7o :
6. Eighty five percent of the respondents were male and 15%

presented 67% of all)

\ -
N

- E . were female. This reflects aocsrately the piqpoztﬁonuag,
. _ j % 2

N . male v@taus female managers in the Canadian workforce.
A \ L] - ) [ {

.‘ f  1. -“ﬂuth' retpoct to the ago of rospondentl, -‘largos£

. : \ g:o‘up was 1n tbe 3i to 4? catcgory, nna fo:nod aboue 48
. ! .of Ehi la-plc, The 41 to 50 caeogoty aceountod for a




. working in large Canadian cbrporations.

.~

-
-
" . . ’ “ b v\ D
ARG . R - {L . ) o
N B g A LA TG 5 -3 SO A O -5*.“ PP s«@WM\* x.v,..-h w -‘.; ﬁJ_nn«n.nn"&&u A

further 26%. Considering twat aost of the nanggera were

lower to -iddle level exeéutives, the age ranges form a

compatible pattern.

-

This 1Jspection of the demographic profile of participants

_shows ' that no one group of geople is over-represented Most.

'y

of the figures reflect the proportions that occur {in the

£ TARER
poﬁﬁsation at large. The sahple. therefore eppears to be &R

accurate repreaentatiOn of -the populat on of managere

Another 1seue in any quesﬁionnaire collectipn process is the

probIem of non-respons* For the data to be representative

..of the population. there/uust be no dif:erence between those’

who responded and those who did not. Thdnonly eirct méthod-

to .test for this is to have some non-respondents £111 out

the questionnaire and co-pare the result' with those of the ’

initial re,pondents. Bowever, this p;ociia is very ddf:ieult
and is ‘not " often httenpted / n prac ice. An alternative
method;, though not as.precise. is euggeséed by 0ppenhe;m,
1966. ‘He . found that. vory late respondents ‘are sinilar to

A

-non-respondenta. In, order to te-t f non-re:ponse hias, he

euggute co-paring, early responde Ut( lqtn respondentc
~{h ter-s of their" ensvers to ‘the questionneire. '

A . N '
- . ‘ L]
~
o
' .
A ' -
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- The questionnai:es-weté sent out_if Jate July and responses

1 ‘ ) - -
started arriving the, firat week of August. A.reminder was

sent in nidethgnbek.‘ all ;Sut, 44 questionnaires were . )
returned by the end of 8epte-bir.,Theap‘44 questionnaités'.
’ were co-pared.with the remaining 475. A t-test compar inyg the
differences in responée to the 159 items showed no
) difference for all but 9 items, which were different at
) p<.01 level. ‘(See Appendiz :9):.  This number -can be
'agtribuféé to chance and there is iﬁeréfore. no conclusive
- evidence of ‘ahy differéﬁces " between respondenia - and
. + l e ' N ’ [ )
non-respondpnts/in the data. - ]
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\f:fﬁiing‘ a -sqiie',uher 1 represents :unfavourable‘ hnd“fS;

-

presented followed by the statistical testing of the model.

.analysis oflthe measurement’

~ -

| CHAPYER 5 - BATA ANALYSIS

- r

ghie chapter deegribes‘the'data analysis ana\\itesentg t

;eaults_ of the study. A descriptive enaiysis of the data . is

B

Structural equation modeling, as implemented-by the computer -

progzan LISREL was used to statisticaily test the proposed

]

hypotheses an( to estinate the nddel. Before presenting .the

detailed anelyses. a brief/ description of -the LISREL

13 ]
assumptions, - strengths and

techniqﬁeg'gogether with the
R T : :
limitations ‘of the method ig given. This is followed by an
nd structural portions of the

model. Finally, -the resu
N r“/

data are preéeﬁied.

nelcgigiive Statistics

.

L

Table 2 summarices the demcriptive statistics fotr all the

indicators and constructg in the study.

-t

P ]
‘g

Beltete about - Impact of [Computers .

V"

_about the impact of|cor putets on society -were favourable.

", represents fayourable,| the score' of 3.77 1ndicated a very '

positive outicok. - There are no ostablished ROEmS tor this

s obtaifled from the qualitative

The beliefs of the p tticipeting . managers in the sample
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‘Table 2
Variable Means, Standard Deviations and Ranges
Standard '
Variable . Mean Deviation Minimum Maximum
" BELIEP . 3.767 .565  -1.89 ° 5.00
-~ beliel 3.718 1.123 1 S
belie2 3.257 . 1.210 1 S
belie3 - , 4.517 ' " .926 1 5
" - ' belied 3.463 1.042 1 5
- . " -belie5 3.275 - 1.087 1 5
belie6 3.899 .985 1 5
belie? . 4.229 .« 901 1 5
belie8 ) 3.900 _ 1.083 1 ]
belie9 3.649 . 1.231 1° 5
SKILLS 4.040 1.864 .00 9.80
mframe 2.751 -2.686 .00 12,00 .
N micro = 3.314 1.957 .00. 11.00 |
; . exp T 6.742 4.056 .00 18.00
compskil =~ 3.988 1.683 1.00 7.00
typskil = 3,449 . 1.714 _ 1 - S
QUALITY - 3.452 1.309 .1 5.18
.quall 3.592 ~ .1.478 1 3
qual2 - , 3.164 . 1.471 1 _
quall. - 3.418 ' 1.448 . 5 -
qualé _ 3.119 _ 1.394 1 5
quals 3.137 . 1.396 1 5
qualé ‘3.274 7 1.493 1 5
qual? 3.472 . 1,482 1 5
quals 3.231 . 1.512 -~ 1 5.
. qual9 - 3.509 1.417 1 5 -
quallo . 3.316 , 1.476 "1 5 "
‘qualll 4.744 -2.085 "1 7 .
SUPPORT \ 3.446 T . 848 1.00 5.00
: suppol 3.043 1.228 PR S 5
- suppo2 3.998 - 1,102 1l / -]
suppo3 . -4.000 .. 1.168 - 1 5 ~
suppod 3.513 . 1.276, 1 S
suppo5 3.796 1.281 ° 1l 5
. " suppob -3.315° 1,298, 1 s -
- _ suppo’. 2.861 1.29% 1 5
suppo8 y 3.025 1.170 1 ~5
) POLI!&!S . - ' ' '
_pol - . Th.326 1.203. - 1 T
’ : - Y A - C . .
_ : usagel ' 3.000 . l.268 ' 1l . S .

- . s - .. .
. ’ ’ ]
P > {
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Variable

Va;iable

MGMT USAGE
- usage2
growth2

. SUBOR USAGE

usage3
growth3

SECT USAGE
usaged
growthd -

ANXIETY
anxiel
anxie2
anxie3
anxied
anxiebS
anxieé6
anxie?
anxies8

- anxie9
anxiel0

ATTITUDE
cogb

SUBJ NORMS
nbmc -

USAGE

_ exusge
e rt
1333..
timeuse
frequse

-

Table 2 {(continued)

Means, Standard Deviations and Ranges

Mean

2.275
2.140
2.409

3.633
3.602
3.663

3.465

3.486

3.443

1.464

1.249

1.804

2.109 -

1.350
1.140
1.326

1.208 -

1.247
1.456
1.753

51.222

8.622

4.118
3.380
4.017
5.287
3.376
4.532

»

Standafd

wDeviation- Minimum . Maximum

-’

1.061

1.149
1.093

1.007
T.134
1.045

1.148
1,311
1.156

.484 -

.627
1,158
1.006
. 795

.514
L ] 831

576 °

575
.714
1.040

. 32.786

-

20.608 -

2.043
2.118
4.132
2,662
1.721
1.947

1.00

o b b et d et et P ©

»

-51.0

-55.0

.00
.00
'oo
.00

.00

.00

5.00




"th higher score in this study.

quantit&, but Howard. (1986) obtained an average score-‘o!

2.78, using executiVe KBA students, and Raub (1981) obtaineﬁ

-

a S8score of 2. 12, using college students. The difference
between scores in Howard's and Raub's sted{es aod this
research can be accounted for by the fact that managers,.qho
have had opportuniéies‘ to- witness the ﬁsefuloees of
computers in Business applications, Wwould have~  generally
more positiee beliefs about the impact 0f computers 'than

would college sfudents. The higher score in this study can

also be explained by the time period that .has elapsed since’

Howard's study. Howard's research was conducted in 1985 and

)

eince that time -‘there has been phehomenal growth tn

e’

microcomputer usage in organizations The greater exposure of

managers to microcomputers and their uses couid account for'

*

Computer ’shns '
The scor® obtained for computer skills.was ¥.04 which was
re$§\1ve1y low. It occurs primarily because training in both
the use, of mainframe systens and mlcroconputers wa 1ow.
Wwi'th a maximun score ot 12, the score was 2.75 ror training
oo mainfrqmes qnd 3.31 for training on m;grocoaputers. Thd
higher~ ecore'for microconputer training was atérjﬁuteble to
a higher\level of self study. In fect,--22‘ of paﬁagerd
received all their training through sqlf study. Their
exposure to conputer eystenl dcvelopnont and i-plen.ptaeion
Y . ‘

” B f -

. .
. .. o . T N 4 v e e gk .o
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was' also low (6.64 out of a maximum of 18). The rating of
their own computer skills was just below the .mid point, 3.98

out of 7.

The mean score on typing skills was 3.45 on a 7 point scale

(1=novice, 7=expert). With 4 considered ‘the point above
which one has reasonable skills, the score of 3.45 would
therefore indicate that .typing skills for this group of
< managers was ;elativel&.wea:,ﬁfhe finding is in contrast to
the resﬁlts reported by Biksan and Gutek "983), They found
“that 49% of usérs had good-to-exceilent typing skills, and
"f only 1% had .no prior skills. In this study, only 29% were
rﬁted ib‘the goéd-tg-excelient catégory (those ééoring at
least 5 on the scale). _Fifteen percent had virtually no
. typing skills (those who scored 1 on the scale):
.. o . '
e . .
Two reasons cangbe-given for this difference in results.

. can be assumed thHat these users were “very familiar with

+ would already have developed typing skills. In this study,
.')' ,users were from a general population of computer users, many
of whom might:be relatively new to computers.

-

T {sbcond, in the four years that elapsed between the two

e

studies, ulgroconguters have éained wider usage. During . the

years when micjocomputers. were first introduced into

'Pirst, Bikson and Gutek sampled a&vanced system users. It

computers bgfore upgrading to these advanced systems, and

(2}




\

microcomputers. The score measuring the overall satisfaction

' A
businesées, it was the people who ‘were comfortable with the
technology (e.g., having gooo t&ping ski%ls).'eho were mQre: |
wiil!no to uee them. As comouter technology has ‘improved,
microcompute‘e have become more user ﬁriendly: throJ;n the
use of windows, menus, and mice. The nepd- fo; good typing
skills is diminishing, and wider use by Rreople with lower .
typing skills has been the resulXt. -

AN

Quality
\ ' R

© ——

Managers in this gample ‘were quite satisflied with theit

with the microcomputer systems was 4 74 on a 7?7 point'acale

\

(7=extremely’ satisfied, 1= exttemely dissatisfied). For ' the
individual items, .the strendah of satisfaction was not as | .
great} but still positive. The'mqnagers were most satisfied

with, the ability of microcomputers to assist them in tneir

_jobs, and least eatisfied with the qualiey\!nd promptness of

maintenance and zepair. Bikson and Gutek (1983) found that _

managers were _most satisfied with the printout and~video

L4

display, and least satgptied with mainteﬁance and repair.

__.—....-

LY

Miioia | sdn ows  e—e—— e - -

" Support ' o s ®

<

-

‘Both general ofsznizational‘ie5§§ott and - cpocific system

aupport appear to be adeguate in the organi:ations where the

&
renponaentl uorked. The nean scCore was. 3.45 on a S-point

. % l N - ] € »
. . [ - . ’ .
Y . . £l
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scale. The highest value in the individual items pertained
- ) to suppoit’ from a central support group, e.g. an information

- centre. It is reasonable to expect that, since the
L

organizations were all large firms, most of them would have
'some. kind of fnformgtion centre or central support fac¢ility

. . to assist users. A recent Cwrth survey indicated that over

f c.
© hailf of the Fortune 1000®firms had information centres.

.
Fow

L 4

7 . . - °
/;’There appears, on the other hand, .to be a lack of
L —

formation support provided to users regarding new and
different software applications. In fact, this was the only

item that rated below 3 on the scale. .

P - . - L]

Paliciea :

* * ‘.
The majority of managers were aware of the existence of
'migrocogputer . poligies- in their organizations. [Seventy

percent knew about their hardware acquisition policies and

63% knew of . ﬁoliciea regarding new software'acqu sition.

' About 508 knéw, K of poligies regarding access to cogporate
‘data.‘ aqg data-backup and security. Howev;r; only abdut oﬁe
th{nﬂ of lénagors‘ncre aware of policies on decument tion.
‘These Eesults are q9nsls§ent vith dgsériptions La\fthe

‘e A

-literature. Hosi”cohpaniea havé rules end policies about

,acqﬁ;lltionn Niéh cdnt-bone!it analyses _or on gome other

* &Fiteria. But,ﬁolicio-ﬁid ensuta inteérity qfida + backups
iteria : nsu B )

. . Q -~
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L

security and documentaéiong are non-existent in most
companies. To the question of how pelpful were these
policies, the managers' responses were only sligh®fly
positive (4.31 on a 7 point scale). The largest group (43%)
felt that the policies were neitHer helpful nor unhelpful.

Pgo:, qpﬁagenent, Subordinate and Secretarial Usaée

\
Microcomputer. use among other groups in the org;nizations
where the respondents wérked was moderate. ' The greatest
usage was among the subordinates of managers, who had a mean

score ‘of 3.63 (l=low usage 5=high usage). Second highest

usage was among secretaries (3.46), fol;owéd by peer

managers (3.08). Upper management usage was lowest, well

below the mid point of -3. These scores seem to reflect the

'patéerns of use cited in the popula} literature. Junior

managers, who §§ more analy£ica1 work, gathering information
and preparing repoéts. would be greatef—;;ers of computers,
since . the machines are of great .assistance in the.
performance of ,these tasks. As managerS"hove up . the
hierarchy, they spend more time nﬁkinq decisions based-on
informaﬁiop'and‘ repOfts prepared by their subordinates.
They also spend more time in face-to-face communication and
other taéks where computers are of ;less value.” Their need

and motivation to use nicrocomputcfs 18, therefore reduced.

1 L4
-
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Anxiety

Thehéescriptive data for anxiety showed a verd low incidence
of computer ahxiet?. Oon a:S point scale, fhe mean score was
1.46. PFurthermore, from this sample, only 1% of managers
can be’  said to have some form of anxiety (those scoring
above 3 on the scale). It can be argued. that using 3 as the
break point is arbitrary and that other 1logical benchmarks
could be seleoted. Regardless of benchmarks, howevgf. this
data indicates that the ievel of computer anxiety was very
low.. This finding is compatible with Howard's studf (1986),
which reported a value of 2.7%. The 1lower value in this

study can be explained by the growth in microcomputer

exposure and usage in businesses during the period between

—

the two studies. Bikson and GCutek (1983) also fbunq that

‘Q:e than two-thirds of managers from their sample were not

anxious about using _computers. These results sﬁggest that

the‘repokis of computer'anxiety in the popular 1literature
are .exaqgerateq.- "Such stories make good gegding, but the
study indicates that these cases may be quite rare" (Howard,
1986).

-Attitudes

The managers had notably bositive attitudes towards using

: - . .
their microcomputers. Using a ® scale where -144 nmeans

—oxtro-oly negative and +144 means extremely positive the

- . - .
) .
’ l“y'. . .. .
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observed mean of 51,22 ihdicates a generally favourable

attitude. With respect to.what they believed were the iajot

“advantages’ of using microcomputers} the ability to be more

innovative was rated highest. The managers believed that

computers provided the possibility for wmore creative

'hnalyses and oﬁtpats. This was folTowed by the productivity

gains that could bg obtained when using aicrocoﬁputers. The -
- ) .
least important factor was the fear - that they might be

vulnerable to cbmputet-bregkdowns and loss of \Qata. In

- terms of the importance of the beliefs in the.perfornance,of

their jobs, having the “information to make‘beétﬁr.dgcisiond

- ——

was rated highest. The .least important factor was the

" belief that computers provided the facility for them to be

more idhepehdent of their secretaries and subordinates.

Subjective Norms

—~

~
4

The managers perceived some pressures from referents in
their organizations ﬁo' use 'nicroconputeré. in performing
their jobs, though the p!essuré was rather weak. The mean
score was 8.62. (This .scale had a mid point of 0, -72 vas

extreme negative and +72 was extreme positive). The scores

. on the perceptions of pressures from the ditferbnt‘:?lorcnt

;g’!pl‘atso.retloctcd tﬁit.positivo pr@ssnro. About one
third of the scores c;uitapéa around the zero p&lnt‘wftﬁ the
remaining two thirds’ sprca& dqually on both.iidoa. The

pcrg’:optlcn. was that these referent groups were ) anblvu,nt

- '
-




about whether computers were uséq or not. The scores on'how
they evaluated 'tﬁe p:essu;es from these ;eferent~groups
appeared as expected. The “largest numbe ¢ would.fconEOtm'«io
pressures from immediate supefiors. Pressures from upper
managers was next in importance. Confoiming .to pressures
from subordinates ~ and secretariés ranked third and.fourth

with both scores below their mid points.

Miorocomputer Usage

M 4

1
-~

i

‘was Jjust over 3. The most used software were
spreadshéet packages. Eighty-four percent of respondents
said they used ﬁhen. The next mogt popular were word
processing . programs with 56% of managers reporting usage.
Graphics packages,.ﬁsed by 47% of managq:é, ranked tﬁi;d.
The’ ieast used , packages were fourth generatioﬁ ianguages
(10%). Modeling systems and sgatistical packageh a%so ranked
near the bottom with 13% and 12% respectively, saying that
they. used'gpel. Th!ag':esults are very similar to a sfudy
by Lee (1985)  on usage patterns of microcbmpéters by
managers. YNe r;ported _that 74% of respondents used
L<:f:oadshoete} and 44% used word frocesagrg. These two types

-

of packages were used by the greatest number of people. -

.V However, §oapu:ed t¢ this study, Lee reported a'qﬁch smaller
gtoup of Qraphfé- .ulCtl (29.78%). Prom ﬁbls result, it

. '.‘ppoprl that ‘graphics packiges are increasing in inportan'cég.
T a _ | ) &

-

&“

The avehage number of software packages used by' the mandgers $
: . ! A

7

v
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his +is not surprising, given the degree of attention that

graphics is receiving from software developers.

suited for such tasks ;s plannfng} budgeting and - for

creating, different ' scenarios for decision’nqking.‘Despite‘

¢ - Lt .
The use of nicrocomputefs for task perfornance ~was quite "t
high. For each of the eia' tasks listed,.aote than 50‘ of
managers said that they were perf rmed with the aid of
microcomgpters. The largest number ported usiné Eheif.'
mierocompitets for planning (75%). Seventy- e percent ‘used
microcoupu;ers‘ féf budgeting and‘help 1n Heclilon'naklng.‘
These ~resu1t; are compatible with the wide uné of

. spreadsheet pxograms. ) spreadsheet soEtwage is 1deaii§.;fl

-

the extensive use of cnmputers. in task performance, mdgtﬁﬂ

. managers reported that they'wefe relatively inexperiénzié

with the pag:aips. Théy~tepoftedlthe most experience vlth

<+

[4

spteadsheets: ‘seventy percent ranked themselves as 3,}, 2J~

S on a scale ranging f:om l- (novice) to 7 Zexpett).:!%r,éjnh .

of the other sof%ware packages, less that_;30§ plgogd
o ot X
themselves in these th;ee categories. .. e e

/-3. . -
- Pt

About. 60% of nan{?gfs\:pent from half an hour to two hours &

day using thair QNfJQCOnputetsg 20\ spent more tih. and 20&

-~

‘.t'

-

: N

spent less. . Because of the difftront lethods og’-'

neasurenent, thts tesult cannot be directly eonpnred with .
" Lee's ‘(2985), whcto the -anagcrn. av.:aqca 9.48 lours pc:'

wveek on their -1c:oconput¢ts. A .llplo approxination in thia

3

A

-
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data, however, indicates that the time spent is éoibarable

-

to Lee's figure.

For frequency of use, 48% repofted .using their. computers
several times a day. Half of the rest were' at their
terminals once a day -and the other half used their machines

a few times a .week.

“»- " Home ﬁse of microcémputers was rare. Of the 206 respondents

'=‘ {(40%) who reported that they ﬁad,hicrbconputers at home, 89%

-

said they rarely uggd them (less that one hour a day).

_LISREL Modeling
:In this sectibn, the LISRBL structural modeling techniqne is
T presented, together with some strengths and weakhesses of/,. *:‘

~™ the method. ’ ‘ i

'Y

-

-t

;.,_‘ Lrsnxﬁ 'i{ one of several routlnes'foi parameter estimation

in covarinnce structure . analysis..aowever. it has béén - the ‘1»,-“

N nost frequently used . tool . for this aqleﬁiﬂ in sociology, . -

psychology, econoncttics and’ -arketingr since it was first ; ..
coanerciali:ed in 1979 (rbrnell. 1983). Strictural eguation ’ -
analysis tachniqncs are dofinod as "second gcnb:ation' :3

oling tochniquot. The advantagc 'dg using the:o- ';31

t chniquoc, ‘as opponpd. " to first gcnoration models such -as .
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- the second generation"nodgléftowbrlng together payého-etric-
| and econometric analysis in such a way . that the best
teatures of both ar&z'exploited. It is possible to forp
econometric structural equation models that incorporate the
,psychometriclan s notion of unobser;ed latent variables :
iconstructs)| and measurement error in  the eatinatia\\‘
. « procedure. In- beéa;{oural,‘research in ﬁIs. theoretical
_ conctracts'hre typicaily j'clifficult:-—--‘-to 1gferation$l?;e ln 7
“terms ‘of a single neasore,<and measurement error 1a-often-'
) unayoidable. conseqﬁently, given an appropriate - statistical
testing method, the at{hctural ecuatioo nbdela are likely to
= i . become indlspensatle-Tfor'theory evaluation in this type of
- regearch.- ‘ o I .
{ﬁ 'employing causal' structur;I equabion modelibg,' the ‘

4

objective is to° derive a measurement model ldnkingg}ndicator
‘ : | .variables to latent‘ variables, and a particular cause-effect
AR pattern of relationebips anong the’ Iatent variablea. The
- researcher detezginee wﬂbther the co-variances obtained

e 'anong the indicatorivariablea (calculated rrou the data) a?e'

-

conadetent vibh _this npdel. In othgr vbrde. the objective is "
- to —uininize the difference in the covar fance generated troe.
.the path coef!iclente with the original covarlance latrix o
generated':rog.the data. oS - .

L] -
* 'S .

'JLIsner 1e a generef' computer proqraa for estimating the

- . . - o

o unknoun coetziclente in a set of lineer ettncturel quatione'
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and for testingvthe ovetall Eit of the proposec modeI“Eo the

data. The LISRBL nodel assumes a causal structure ‘among a

set’ of latent variables.-&hese latent variables appear as,
underlying causes of whe oSéefved variableefg\ ‘The - mo)e;
consists of two sets of equations. The measurement model

" equations specify how the latent va€1ab1es, or _ hypothetical';

~

constructs are meashred in terms of the observed var1ab1es,

and are used to ,describe ‘the measurement propertxes
. s . . . . e

(validities and “reliabilities) of the observed variables:
. . 4

- — - % .

The structural eguation 'modéia epecff}es the: .causal-
relationships among the latent ~variagbles and is used to

describe the causal effects. .

The strnctﬁral Equation uodel o {', : ';"'ﬁ

- “~»

- where n 1s an m X I,vdctor of latent eﬁdgggnous
v variables ' t - ' '

- is am'n x 1 vecte' of latent axogenous
.variables - B ,

of coefficients of the

- — is R x m matri
' n's) on endogenous .

. effects of /endogenous ('’
variables { n's)

. e

- ¢ is ap m - x1 vdctor of ‘residuals 4n the -
- eguations ‘ : '

RSO T R S
R gy vy s e T e Tl 'La'.-‘&..jmg.}.}“a&f"k&x‘:& T \A.ﬁ
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- T is ah m x n matrix,  of the coefficients of the

effects of exogenous variables' ( .: £'s) on
endogenous variables ¢ n's) :

The neasu;eaqnt Model : » _ e !.'

. The measurement model is concerned with reriabili-'t'y and {

construct validity, the extent’ to which the

operationaliz;tion of a construct actuglly'measures what - it

purports t /pegsure. It specifies the relationships between

o
~ -

unobserved latent' variableé and observed _indicaé%r

~ variables. Two separate equations describe this model- 'E:

.
,

1. Y =.A UL where c
- o ' - Y {,r&ef a p x 1 vector of measures of enddgenbﬁs '
. " vafiables e . -

~ e

- {4 is a p x m matrix of coefficients (loadings) df ) AN
58 latent (unobserved) endogenoys variables ( r's) ‘

- ¢ is a p'x 1 vector of errors of mgasurementzpf'y{‘A b
2. X =/AE + where ° ’
" - Xisagq x 1 vegtor of measures. of excgenous
. variables )
» > ' v
-  Ax 483 a g x n matrix of coetficientg of x on -
unobser ved exogenoua variables ( ¢£'s) 4

' : .
o 6§ is agx1 vector.of errors of measurement -on Xx.

Thetaa-unptions iﬁ LISREL hnalysis are

1. 5 1is uncorteiated with ¢ ; _ S 4?'
X 2. € is unco;related with n wrt e B

3. } is uncorrclated with & - ' - s, PRV

4. € , & and ¢ are mutually unco:relatcd : ‘i -

S. .8 has zerces in the diagonal and Igﬁ is. non-singular.'

- . 0 .
N ]
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Two additiohal asqq;ptions Ebr employing " the maximum
likelihood 'téchhique' for estimating the model are; (1) the
daéa are defi;ed~ from a random sample. of indeéeﬁdent
observations from a population, and (2) the ‘' observed
variables have a - multi-varjate normal distribution
(Joreskog - and Sorbom, 1986). As outlinéd in the descri;:ion
of data collection~prqpedﬁresv the data for this study were
obtained from a randomly seie;ted sample-of managers. All
measures yield interval leéelﬂdate. Multi-variate normality

. is assumed.

Strengths of Causal Modeling

The model formulated for the study, while grounded in well
teste¢'theor§, is still fairlf exploratory. While it can be

argudd that use of a cauéal modeling technique (as

.

implemented in LISREL) is somewhat premature, there are many

offsetting advantageg to employing LISR;L.

LISREL provides the techniques to examine, what Bagozzi
(1981) calls the | third 1level of understanding in
explanation. Re sayai : - . ‘

.
'
-

-

The third Iavel ot understandlng explanation
introduces, as ‘a hypothesis, a pa:§£¢u1ar'atructure of
~relationships’ amorng both. .-phenomenon to be
expléined and the' set “of czg&anatory variables.
Typieglly, this will entail two diménsions. Pirst, the
articulation of all variables n some tausal ordering
will bheé based upon theoretical:  considerations, past
.research, nothodological factors, 1ogical reasoning,




or other information. Second, the fuﬁptional form bf
each ‘causal relationship must be specified.

This study is attempting to do exactly this.

LISREL allows the testing of both the measurement model and
ethe structural model together, unlike standard path analysis

or regression analysis, where the measures are first tested

- before application to the strgctural equations. The ability

to use multiple indicators in the structural model provides

"the most complete solution to the éestimation problenipf
structural models" (Kenny, 1979), éarticdlarlg when.3£he
research ‘involves _teéting ‘a’ causal model in whicﬁ’lt is
assumed that the latent variables canﬁotl be meab&rid
.perfectly. Path analysis 1is predicated 'QEytthree qéin

aséumptions:rjl) the variables are measured withoput efrﬁ:.

(2) the residuals are nog cotré;qted"gnd (3)-thé_piﬁ§gl.

-

model is recursive. These ‘assumptions are rareiy -ﬂot; iﬁ_

practice, especially in. non-experimental social science -

research, A basic assumption of this research 1is thatr

perfect measurement of many of the constructs is not

possiSIe.

> »

Kenny (1979) argues that one commonly accepted approach

toward estahi@jhinq useful causal relations involves the -

3

careful study .of .cross-sectional relationships .as is

propésed _1n.tﬁi§ research. The technique of causal modeling

.- ;
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torces. the researthe;. to specif§ relationships and
assugptions clearly. In the logical thain.of the research
streén,‘—cross—sectiodal studies ’wod}d be, followes ' gy
longitudinal - research and then by experiments where causal
variables could be msnipulated so-that greater confidence in
'the causal aspect of the findings is achieved. The other
approach = suggests that causal relationships should first be
tested under.ekperimental conditions to see whether “they
"exist at all. This second approach is'not feasible for the

current study, since it is imposgible to design an

experiment to test the relationshipsz

Y

Problems in LISREL estimation .

-
- -

Most problems in LISREL 'estfmatian lie in_ the chi-square
statistic, which measures the overall fit of the model This

statistic is the likelihood ratio test statistic for testing

A}

. - _' the model against the slternative . that the de:ived .

- . oy o

coéarianée ﬁattix is unconstrained,.assuming that the model

v

is correct, and the sample size 1is sufficiently 1large.

However, the use of chi-square is not.valid for several
ressons.‘iln most eupiriaal work the model is only tentative
amd is regarded as an approximation to reality. Prom this
/ : psist of view, the statisticdl ﬁroblen is not one of testing
a givgn}\hypothesis but rather of ffttin§ the no#el‘to thé -

data and deciding whether the fit is adequate. Even, if 'it
:~ is deésired to test the composite hypothesis that the model

. - s " ., P R
S . . - . —
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= -

e . - . . '
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is true in the total populaéion. one must tenenber-that the

chi-square is a valid test statistic only if ’ "
1. all the observed variables have'a.multivariate-qqrm&l | :
N distribution,
2. the ,analysis is based on- the sample covariance matrix = L~
standardization is not permitted, _ . R

3. the sgmple is fairly iarge (Joreskoy and Sorbom, 1986). I

These assumptions are seldom fulfilled in practice. gif.f.
- P
’ - ~§§%gﬁ.
Other limitations suggested by Fornell, Tellis and zink J-
(1982) include\ LR " g,

w
~ 1l.. Problems with model identification which' become: aé%g
acute when methods factors have to be explicitly usgd.s
! { i
2. Problems with the chi- -sguaré’ test, the power of whﬁch is -
. unknown. Kndﬁledge of the power curve of the chi-gquare, b
is critical for theory evaluation in structural equgtiony éﬁ
models because the testing is organized sich that e
. priori expectation-is that ‘the null hypothesis will ngo
—_ be rejected. In coMtrast, in most significance. testing
.- the theory is supported if HO is rejected. If tbg
of the chi-square test is low, the null hypothe
seldom be . rejected and the researcher using dﬁtpé \
equation mbde1s may accept a false theory, making’

. IXI error. ) A‘ . -~
_ | - P
3. The problem of improper or inadmisaible»- i cns, .
‘ First, it is possible to locate what is call '®local .

minimum.” This is a value of the fitting fuh on that .
appears - to be the smallest possible when thgte 'areq, in Ly
'fact, other smaller vxlues. ‘Secorid, the valugs of the of ‘-
the parameters that minimize the fitting function may be j& |
outside the range of feasible values. ' For; cxanplo, 8
variance may> be estimated to be negative or’ ng-
cor:gﬁggxgg to be greater than 1.0. Such occuxrongc as¢=
thought ¢t result from -1sspec1£ied models
1nsuf£icient1y large sample sizes. ';é
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sTo circumvent . the problcns with bhcgghi-lquare -tatittic,

ey

Joreskog and SOrbon (1986) -quqst that ratho: = than

A}
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. | regarding chidéquare as a test statistic, one should regard
_ it as a goodness (orhbadness) of fit measure in the sense
.,':/ ..that large chi-square valu;s correspond to bad fit and small
‘ cﬁi-squara values t%-yood fit. The degrees of freedom se;ves
as a standard by which to judgé whether chi—;quare is?large
-or small. whqéton et. al (1977) suggest that a ratio sof
chi-&guare to degrees of freedom that is less that 5.0, can -

L 4

.~ . be considered to show adequate fit. -

. \\
- Nt
A . .

In summary, LISREL provides the most suitable teghnique for

thig\ study: The relptionshipa_ﬁhyevhgen hypothesized based

. on a:;éll éstablished theory. The measures have multiple

. indicgtO{i. The.LISREL model tests the theo:e;ical part with
the. measurement part together, which was not possible with

Eirat geng;atibﬁ statistical tools. There are certain

< 'fz)linitations 'ioo, especially with 2Qe use of the chi-square
_:.j ' stat;stic. However, most _of these problemsycan be avoided.if
(1) the data is apptoiﬁmately multivariate normal '(ﬁ) "‘the

,saapl; aize is-faizly large and (3) use of the chi-square is ‘.

" _ made with caution. The 'advantages of using LISREL are
‘ ' >
summarized ‘by nughes. Price and Marrs (1986)- who state: - .
, 1. The statement of th is more. exact. . . -
: 2. -The testing of theor¥y.is more precise. . :
* 3¢ The communication of theory. ls-enhanced, = - R

L : .
. - o, : . _ : L. ——
.. .
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The: measurement nodel is §irst tested and nodified This is
-
followed by the testing and revision of the structural model

to improve its fit.

The procedure cutlined by Lomax (1952) was followed in
developing and testing the initial model, and Fe#isiqg it to
- arrive at the final model. The procedure lists a number of
steps designed to result in ‘an objective, efficient causal
modeling process. The 13 steps are outlined below:

1. Construct the hypothetical structural'\model. Define the
latent dependent and independent variables and the
causal relationships among the latent varfables.

2. Substantiate the structural model’ by reviewing the
relevant literature.

- 3. Select an apﬁ}opriate population to be sampled.

4. .Define a set of indicator ‘vdriables Eor'.each of the
latent variables, . . .

[ 4

S. Collect tﬁe dat& l' . - ,-‘l

'6. Decide . whether- to utflize . the correlation . "or
.variance-covariance matrix for analysis. \ -

7. .Construct ‘a detailed Figure of the proposed causai hodel
that allows derivation of the matrix equatioens for both
the measurement and structural models. ~ -

[

8. Test the ihitial hypothesized model. .

9. Examine “the measuremént portion of the LISREL model by
fgllowingfsteps 9"and 10. It is necessary to inwentigate
aspects the measuremént model prior to those of - the
structural. modél. :Because the latent variables are
defined by the indicator . variables, the -optimal
measurenent model should be established in the initial
stages of the€ model fitting process.

+10. !xgninexforlcOtreleted error terms in _the {ndicator
“variables . and (“free _that . parameter iF 1e can bo
substant£VQ1y 1ustified.




11. BExamine the structural portion of the model by following
steps 11 to 13. Inspect the t-values for each of the
structure coefficients to see if they are significantly
different from zero. FPix the non-significant parameters

- to zero and test a subsequent: model for which the
difference in chi-square.should be non significant.

12, Review the nodifzcation indices for the parameters of
beta and gamma previously fixed at zero. Select the
parameter of largest magnitude and allow it to become
free, if the path can be justified thedretically.

13. Be sure that~ (a) the final structural model is best
fitting in a statistical sense and, more important, (b)

that the model is consistent with what is known
theoretically. .

;?bg first five steps were described in Chapters 2, 3 and 4.
The next ’tep requires a decision about whether t:.o use the
correlation or covariance matrix as input to the anazyées.

° Thetg are two reasons that require the uge of the covariance

matrix. The first is when the original metric of the dat;

)has_ to be retained. ' When estimating - the impact of one

variable if an antecedent variable is changed by one unig,

> T the covariance matrix haﬁ.to be used. The second reason is’

* that the chi-square statistic 1'3 only valid.as a. test
statistic when the coviariance matrix is used as input.

¢ . - | '

For this study,'the metric of peasurément was not ipportqnt
as uosé of them were arbitrarily assigﬁeﬁ'as numbers on five

.o;i seven point Likert scales. Also, in view of  the

trememdous criticisms directed at the chi-squa:&, it was

:decided that other measures would be used to determine the
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\\\\ goodness of fit of the model. The correlation matrix “?s

b

~ therefore used as input in the analy;is'of the data.

Step 7 of the procedure suggested by ' Lomax (1982) is the
construction of the detai¥ed figures 6! the p;oposed causal
modei':hat allows the derivation of the,ﬁat;i;_equations for
both the measurement and structural models. (See FPigure 4 on

page 114 for the proposed causal model).

The measurement model specifies the relationships between
uﬁobsérved and observed ‘v;;iables. i ihe matrix equations
defining the Measurement Model for Y are shéwn in table 3.0
The matrix equations defining the measurement model for X

are shown in table 4.

The structural equation model defines the relationships
among the exogenous and endoéenous lconqtructs or latent
variables. The matrix equatjons éeflning' the initial

structural model are shown in Table 5.

< Assessing the measurement model .

»
[ 3

Steps 8 and 9 dot<tbg procedure outlined by Lallf (1982),
rgco-acnd' tcafing ghc‘_ hypothesized model with  the S
examination of 'the measurement part of the model prior to ‘
' the itrncturhlipa:t,'!hjq‘?roccsl‘iosdosignod to ensure that

!

. . - . - \ -
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. \ Table 3
Matrix‘equatfons defining the Measurement Model for Y
. ~ 3
1Y
. Y = An+ €
- Yy
- - N .
s _ — — ) . _
Y 1 0 e ° . E'xT
Y2 A2y O 0 0 €2
. ¥ A3 o 0 o €3
Y . Awy O 0 0 1 t . €.
1+ a o ¥y €
ys ] s O 0 PN s
v Asi O o o0 1. €¢
. - ‘4 ’
y? A 0 0 0 _ = 7
n
Yo As1 O 0 0 b €Es | .
n2 :
¥ '« As1 O 0 .0 ﬁk.ﬁ €9
- , - ni
yio 1 Are1 O 0 0] ! Eio
. n
‘ Oy 0 1 "o .o L . e
- yirz 0 0 1 0 . . €12 ke
Y13 ;3 0 o -0, 1 : , €15
Tl 0 0 0 Aiae €l
yi, o (o] o) )H_sy ' A €15
Yie ) '6 0 . 0 Arew oL €16
Y17 0 o 0 Arra . €y 7 N
L —k o -_ . ] -
Note: To . define the model, the unit of measurement of each- )
o latent variable must be assigned. The most-convenient -
. .way of assigning a unit of measurement is to fix a

- one in each- tolumn of A and Ay '(Joreskog and
Sorbom, 1986). In the'Ay &nd Ax ,one X  in each

o , column has been set equal to unity towfix the scales
N " of measurement in the-latent varjiable. :

3
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Table 4

Matrix BEquations defining the Measurement Model for RS

[ 4

X = ANE + 6
- ® X
- > R o
m rz' o _ o 0 o 0 o c o 'h-] -
x3 A3, O o ) o o 0 0 0 & |-
L x5 11, o ° 0. 0 ) ° o ) ’ 8 | .
X\ A w0 o o 0 0 0 ) o’ 8, I
xs Asy O 0 0 ) ) o, o 0 8s |
1 x4 Xe1 O ) ) ° 0 v 0 0 8, i
1 xr Azy O [+ 0 - 0 0 0 0 ) 8y
X4 [ Ag; O - O 0 o o " o 0 0 6s |
xe " Ae; O ) o o 0 0o- o o . §
xid o 1 b 0 o o 0 ) 0 810
N Ay12 0 () 0 ] 0 0 0 LI
Xy 2 0 : Ayz22 0 o 0 0 0 o o 8,2
x1) 0 Aiyz © ° 0 0 0 0 ° i 13
X1 0 Aie2 O o o 0 o 0 o $1v '
x5 10 o 1 o 0 0 o o 0 1 .
"Xy 0 o iz 0 ¢. o 0 0 0 = 84
Xy ;0 0 Agrs O o ] 0 0 ] €11 §i,
Xy ‘o 0 1,00 0 0 0 o 0 0 €2 KXY
X1 .0 @ . X133 0 o o o o o & S
L %24 LU o A2e3 U 0 0 0 0 0 £ 824
X3 10 0 Az.3 O, o 0 ] o 0 £s + 8§z,
X121 0 o Azas © o 0 ° o o £ 5 8§22
X33 0 o A23r O 0 0 0. ] 0 - HEn 6§23
X3 0 0+ Azez 0+« 0O 0 0 0 0 &y S2a
x; 3 )} o Aass O o 0 o 0 .} Es i 24
X3¢ ‘o Ly ° 1 ) 0 ] ) ] - - Sas "
Xar 0 0 0 Az ™ o 0 0 0 827
X34 o v -0 Azee O (V] c 0 <] '610 -
3T — 0 o 0 - 'Azee O o ) ] 0 !6'11
Xye i o 0 (] Ayes O ) ] 0 o 183
Xy, ;-o ° 0 2318 O o o o o 831
X33 10 .0 0 Ajyze © ) 0 ) 0 4,3
X33 0 0. o Azis © o o 0 o . 633
X3 [ 0 0 ) 1 ) 0 o 0 [ Py
Xy 0 0 0 .0 ] 1 0 ° ) 8,3 !
1234 0 0 v qQ 0 A o (1] o L FYY
239, fjo ©o- v o o7 @ 1 o o 837 .
X3 ] "] o 0 o o Ajer © ) LEY
E Y 0 o 0 o 0 ) ° 1 L " LXY )
Xee o o o ) 0 o o A ) ¢ Suy
NEY -0 o 0 ¢ 1} ° o 0 1 ey
.
| %o 1 | Lo o .0 6 0 o .0 0 Avag LG“.J ) .

. . . . . . AR . LI e ak s et - i’l\-'?ﬁ
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Matrix Bquations defining the Initial Structural Model

‘ .
> n=8n+TE +¢ -
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the latent variables are accurately defined by ipé indicat&r
variables, before attempting the mode;'fitting brocedurés in
_the structural model. The measurement model assessment is
- . concetned with construct validity. “Two important dimenslons _
of construct validity are 1) convergent validzty, including
reliabxlity and 2) discriminant validity. ~

.
LI, v

Convergen£ validity refefs to the deéree to which two o;

more attempts to measure the same construct ,by different

methods are in . agreement (Campbell- and Fiske, 1959).

Réliability' and convergent valldity wére' épecificdlly )

‘assessed by examining: . , ' .

1. the reliability of each measure

.2, the composite ‘re{iability of each scale -.,its internal
consistency and : -

- ' ’ .
3. the average variance extracted by each construct.

The rellabilfty af 3 measure y is: . .

- 2 e
A
. y

F

Ay + var(ey)

where A is the factor loading of y on ™“its associéted
canstruct in a single facto: model, and gY‘ 13 thé error in

‘. nga-urenent (Fornell and Larcker, 1981). Por standardized

variables, this raligbllity is simply ~§he square " of the

loadjngg
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Fornell and Larcker (1981) propose a measure of composite

-

reliability or internal consistency as: o

-»

P 2
(£ )
~ . i=1 ¥y
“n - T
P \ ) P o ' -
NS ;) +F£.var(ei) ’ .
i=l i=] . .

where the y's are the multiple measures of a cons;;hdt;.
Composite feliability is wginilar to Cronbach's albha as a
measure of reliability except the latter assun;s that. each.
iﬁdicgtor of a construct cgntributes equally - the\loadings

(A'_ ) are all set to one.
' -

Fornell and Larcker (198l) propose that to more tﬁlly
examine the shared variance in the measurement model, the

average variance shared with a construct be assessed. The

‘formula'is-_ '
P . -
£ 2
- TR

P2 P . K
L z Xy + z\rar(ei) . ‘ e
: . i=l i i=]

' 4

'With standardized variadbles, this reduces to the mean of the -

squared ~1ildiﬁgh of the measures of the construct. rornell

and Larch uggest that if the shared variance is less that .

0.50, i.e., the variance due to - error in messurement is
gfdgtcr than that captured by thd'éonltruct, the eonvorqéné
vélidigy of iho construct is suspect. - This -cq.ufo is a

more éodie:vat;iu.-oqguro than the composite roliiﬁiligy.‘
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Results

The results of the initial measurement model generated by
‘the LISREL program are shown in Table 6.

Belief: Although this scale was developed and tested by Raub
(1981 and later used by Howard (1986), it presented some
;prpblens in this study. Items 2 to 5 had loadings of less

than™ 0.5.  The reliability of the measures (squared

- loadings) ranged .frem 0.030 to 0.080 indicating that error .

variances werezgreater than 0.9@. The composite reliability
was 0.685, whicégwas below the value of_n*§+wzeqommended_by
Nunally (1967).'.The ueakness_of tﬁis scale is also shown by
tﬁe.lo& portion ;f explhined variance. Only ‘22-5% of the
variance was shared Qitﬁgibe construct. This scalz requires

(23

further éxanlnition. ,

L
- - Fd

Skills: Of the five items in this scale, the loading for the
tfping skills measure was .low (0.317). The reliability of
this measure  was oniy 0.10. The lcading for microcomputef
training was qoaewhat w§ak, with a value of 0.576.‘The other
three ltasqpis loaded well with values greater thaniocia The

coqbosite Qeliability was 0.804. Howiye:, the portion of

variance -'gxplained, was 02479,' which ‘fa;ls. below the

tht.s‘fld value of o.s.' The results indicate that. using

typing akills as- one of the dimensions of computer skills
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CONSTRUCT/
Indicator Standardized T
Variable Loading Value
BELIEF .
beliel 0.531 0.000
belie2 0.274 5.001
belije3 0.172 3.269
belie4 0.177 3.351
belie5 0.283 +5.142
belieéb 0.600 8.977
belie? 0.67% 9.526
belie8 0.660 9.428
belie9 0.526 8.290
SKILLS
- mframe 0.723 0.000
micro 0.476 10.058 .
exp 0.874 ° 18.301
compskil 0.883 18.415
. typskil 0.317 6.686
QUALITY
quall 0.866 0.000
qual2 0.811 23.541
qual3 0.848 =~ 25.542
qualid 0.826 24.319
quals 0.833 24.686
qualé 0.827 24.343
+ . qual? 0.853 25.841
gualsg 0. 397 22.820
qual9’ 0.906 29.174
., quallo 0.856 25.999
.qualll 0.853 25.828
SUPPORT : .
suppol 0.573 0.000
suppo2 0.498 9.174
. suppo3 0.473 8.804
suppo4 0.573 16,203
i+ - guppob 0.784 12,533
- suppo? .0.746 - 12.175
. suppo8 0.803 12.694
POLICIES . .
. pol. +1.000 0.000
' PEER USAGE _ co
usagel - 0.922 0.000
0.846 . 17:369 -

L]

growthil

Table é

Initial Measurement Model w

-~

0.850

Portion of
Variance

Explained
0.225

2 Reljabi-
r lity

0.685
0.282 -
0.075 .
0.030
0.031
0.080
0.360
0.455
0.435
0.276

0.804
0.523 \
0.227
0.764
0.780 . .
0.101 : T

0.479

0.964
0.728 .
0.658
0.719
00682
0.694
0.683

0.710

,0.728
0.655--
0.82

0.733 . - \
0.728

0.842
0.329 : .
0.248
0.223
0.328
0.330
0.615 ' . . !

.0.556
.0.645

1.000
0.878 0.782

0.715

-
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Table 6 (coritinued)
Initia;_ueasutemeﬁt Model

CONSTRUCT/ * < Portion of

Indicator Standardized T 2 Reliabi~ Variance

variable - Loading Value 4 lity Explained

MGMT USAGE L 0.890  0.802
usage2 . _0.934 0.000 0.872 ’
growth2 0.856 "17.462 0.733

" SUBOR USAGE . ‘ 0.833 - 0.715
usagel 0.908 0.000 0.824 ,
growth3 0.778 14.727 0.605 ‘ '

SECT USAGE _ "‘0.852 - 0.742
usageé 0.899 0.000 0.808 -
growth4 0.822 14.762 0.676 .

ANXIETY o ~ 0.820 0.318
anxiel 0.46% 0.000" ~ 0.213 - oo, ‘
anxie2 0.432 7.166 0.187
anxieé3l, 0.493 . 7.777 0.243
anxie4 0.646 8.960 0.417
anxieS 0.569 - .- 8,422 0.323
anxieé 0.684 9.191 0.468
anxie? 0.667 " 9.090 0.445
anxie8 - 0.495 - 7.799 0.245
lnXi'eg o. 505 7. 886 0.255» o
anxielO 0.622 .8.809 0.387 o

ATTITUDE o ‘ - S
COgb 1- 000 00 000 ,l‘ 1. 000 .;- b

SUBJ NORMS S .
nbmc 1.000 @ 0.000 1.000 -

" USAGE ' ' 0.868 0.584 —
exusge . 0.656" 0.000 0.447 ’
expert 0.561 11.370 0.327
- jobuse 0.737 - 14.496 0.564 .
-timeuse = 0.873 16.582 0.791 : :
frequseé < 0.874 " 16.592 0.793

'MEASURES OF GOODNESS OF FIT FOR THE WHOLE MODEL!:
DEGREBS OF FREEDOM ' 1603

CHI-SQUARE * 4476.36 (p=0.000)
GOODNESS OF PFIT INDEX I8 ’ 0,768 ‘
ADJUSTED GOODNESS OF PFIT INDEX IS - 0.743
RQOT MEAN SQUARE RESIDUAL I8 . 0.'097 ..
- ' . =
R TP L Y S R I o S L N et ¢
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was not appropriatg. The measure for computer skilrikm-

therefore revised with the typing skills measure exc 51;'

-

< guelitx: This ll-item scale met all of thg»thresé§E§:5j Qes.
. - g v
The 1lowest loading was 0.797, the composite teliabilﬁty was

: 4
0.964 and the percent of variance e¢xplained was 0.702. These

t

values indicate a very strong measure. ’ :
N : ‘ ) ' -
% . .. . .

Suggortf~F;ve of :he items on this scale had loadings
between '0.; and 0.6, while another three had much higher
loadings (greater that 0.74). This suggests that the siile
might " be multidimensional. Evidence of this was also
revealed by the*portion of variance ;xpleined, which was \

only 0.407. PFurther examination of this scale is necessary.

-

Peer, Management, Subordinate and ‘Secretarial Ugage: All .

four of these two;f§en scales' displayed good convergent
. validity. Loadings on the items ranged from 0.78 to 0.93,
'com;osite reliabilities, from 0.83 to 0:89 and portion of -
variance explained from 0.71 to 0.80. These values are all

‘above the tﬁreshold values.

P _ . . T | R , . - ~$
' Microcomputer Usage: This scale .also cxhihited' good .
psychonetric properties. Loadings were all greater than 0.5, .

The ' reliability was 0.868 and the ptoportion ot variance . ,

Fa—

explained was 0.584.

. - . . . . oo » . . -
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. - ,/ . - . e
Anxiety Scale . :
- - . )
The anxiety scal€ developed by Raub (1981) and used" by
- Howardq 1986) yielded one factor. Howard reported a
reliability (Cronbach's alpha) Qf 0.85. However, as )
(euspected, factor analysis revealed two distinct chtors.‘
. - o
The two .factqrs and their loadings and reliabilities were:
FPactor 1 - Reliability = 0.677
‘vVariable Load ag - Qdestion
* Kux
IBl"* —0 58007 b o a:iggnfldent I could learn conputer
| s 8 \
ANXIE2 0 59885 I am unsure of . ¢ ability to Iearn a
.. Lo computer prograsming language
- ANXIE3 . -0 62290 I will be able to keep up with the
' .« 7 . important technological advances.
. . . -~ of computers
- .ANXIE9 '0.72420 I have difficulty unde:standing most
» ‘ - * technological mat
ARXIZ10 0.70158 Computer terminology sounds like
ne ing jargon to me .
' ¢ Pactor 2° - Reliability = o.172
) » ' C v : ,

- ' ‘ - : ' : ' 124
A ) - . ’ R .. N

The preliminary analysis Thdicates that four of the scales

[ ]

_need?‘to be revised fron.the perspective of reliability and

convergent validity. These are;: SKILLS, BELIEFS, SUPPORT

aﬁd ANXIETY. Factor analysis was used to check the.

multidineﬁsioqelity of these scales. Alehougﬁ_EEE““ccnsttacte\~“_\

- -

structure migHt be somewhat different in the factor analytic

in a factor-  analysis is,

cbntext *than structural mo¥el,

nevertheless. a useful technique to detect the ptoblems with
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~

. . 5

Variable Loading Question /,,—

XNXIE4 0.58238 1 feel apprehensive about using a
. computer terminal

ANXIES 0.70835 If given the opportunity to use a

computer, I am afraid I might damage
it in some way

. ANRIE6 0.782215 I have avoided computers because .

they are unfamiliar to me
ANXIET 0.81457 I hesitate to use a computer for
fear of making mistakes that I
cannot correct )

.ANXLEB 0.50551 I am unsure of my ability to
rY

interpret the output from a
microcomputer.

These factors reflect two ~ different aspects of computer

anxiety. Factor 1l represents a broader, and more general

'aspect. It indzéitqgla concern about compater technology

and terminology, and a fe;}‘bf«ng; being able to acquire

computer skills. The(; can be termed general aq;fety, or

x\

" technology aniiety. FPactar 2 indicates a more specific

6 g
aspect of computer anxiety - an arxiety about using

microcomputers. Each of the quéstions indicates some aspect

. °

of fear of using computers. This second factor is more

relevant ‘to this study, where attitudes towards usage and,

actual ﬁsage of microcomputers aré~the key variables to be
examined. This factor was therefore incorporated {nto- the

revised .model.

Management Support Scale.

-
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no;; therefore been tested.: As indicated in the initial
measﬁrement model, it m}ghi contain more than one factor. In

fact, factor analysis revealed two factors.

) | ] Q [ ]
-Pactor 1 - Reliability = 0.830
Variable Loading Question
. -
' SUPPOL _ 0.61294 I am convinced that management is \

sure as to what benefits can be
achieved with the use of micros
SUPPOS 0.74669 I am always supported and encozzzjfd

©

by my boss to use the computg¢rs in -
i the petrformance of my job )
SUPPO6 0.77369 Management have .provided most of the
necessary help and resources to get
\ ‘to get. us used to the computers
‘quickly . .
SUPPO7 0.66717 We are constaﬁx updated on new .
\ . software that can help us use the
\ v microcomputers more effectively
\ SUPPOS8 0.83689 Management is really keen to see that
' v we are .happy with using these
micracomputers

~\<?&\Pactor 2 - Reliability = 0.698
- \\\ygrlable Loading ‘)guestion

- ;h?Poz 0.78696 There is always a person in the
\ organization whom we can turn to
for help in solving problems with
, the computer system
SUPPO3 0.85822 A central support group . , .
, (eg. information centre) is . '
_ available to help with problems
SUPPO4 026113@ Training courses are readily available

for us to improve ourselves in the
use of microcomputers

-

.

Examination -©f the questions indicates a difference in the
~ nature of” the margsfement support corresponding to the two

factors. Pactor 2 reveals a more tangible aﬁd specific form

o of support. It requires the provis;on of physical resources

e 3

M -
P TR e 3 [y
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él . o providz thig‘\eu?porr,.eg. investment in an intoraarion
' . Centre, trainiag resources or a hot line. .

T

On the other hand, Factor 1 incorporates more generalized -

organization support or encouragement, as opposed to €

cve

providing specific physical resources. It indicates .arf’
. - f;‘ - .
environment where computer usage is 1looked upon .as, -

¥

important, and managers are viewed positively if they use
microcomputers in the executi&ﬂ'of their jobs. Bocg factors toe
gﬁpuld have relevance in microcomputeb- support and uaage,

-

‘ ’but the first factor was/ﬁﬂosen to be incorporated in o the
» R
case of microcamputer uséae. It is felt that an atmogphere

of. encouragement and positiveness about microcomputer usage
S would be more Iimportant than just providing physical
resources.

.
& '

Seliefs about the Impact of Computers . .-

This scale was used jby Howard (1986) to heasore the
respondent's beliefs about rhep-inoact. of computera on
society. It is a one factor scale with a reliabi;ity
coefficient '(Cronbach's alpha ) of 0.76 with n = 111, .-
However, in this atody, factor analysis indicated two ‘

. . . . . ¢ . »

factors. %®

. Factoral - Reliability =  0.700
A C Variable ‘Loading, Question

>
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BELIEl 0.61896 Computerizing businesses will have
& ‘ the effect of making jobs more
. > o ‘. mechanical and less personal
BELIE2 - 0.40560 In e future; power will be
. centrated in the hands of the
. ' ' ' tedhnology elite
BELIES 0.36070 Human beings will misuse the power
of the computer
.} BELIEG6 0.66699 Computers are changing the world too
rapidly .
BELIE? 0.770626 Our country relies too much on
computers
" BELIES 0.72445 ' Computers dehumanize society by
CT " treating everyone as a number
BELIEY 0.67964 Computers have the potential to ¢
s . ’ control our lives
Y
%, 1.}’aqbor 2 2 Reliability = 0.334
‘ s. et { . L
J,\ Va ble cading guestion. |
BELIE3 T =-0.73763 COquters are béneficial aids to
:, modern society
BELIE4 - ~0.75749 Co:guters will create more jobs than
N ¢y will eliminate :
It is difficult to -undefésand the reason for ;these two
: _ CON R .
separate factors. Questions 3 and 4 seem to tap the same
meaning as all the other Eacto:s, “but theit loadings on
factor 1 were only 0.06782 and 0. 06794 respectlvely. The
only reason may be that their wording is positive,._whereas
W -
the other items are negatively phrased. Respondents may have
had some problems in answering these two items. They load
heavily on facgtor 2, but it is not clear how ¢to interpret’ ~
]
this factor . differently :from factor 1. The reliability of
this factor is also rather low. Exaninétion of factor 1l
0 indicates that -items 2 and 5 had much lower-1oadings than
. v ,‘ . ""q .
the other five items. A reliability analysis indicated that

the reliability of the socale would increase if these two
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items were extluded. Therefore, the final scale used-in the
. \

revised model consisted of items 1, 6, 7, 8 and 9.

‘fable 7 shows the revised measurement model. Apart from the

four scales that were changed, the 1loadings, reliabilities

_and variance  explained for the other 7 multiplé'indicator

~

~

constructs did not change appreciably., Comments on the four

)

scales that were amended follow.

Skills. The \blclusion of the measure, typing skills, from

" this constfuct improved both the composite - reliability and

the portion of variance explained td 0.838 and 0.576,
respectively. Both these values indicate that the - revised

scale is a strong measure for the construct, skills.

—

Beliefs. With the elimination of 4 of the indicators, the

- composite reliability impfoveg from 0.685 to 0.737 and the

-

b‘~
>

+

portion of variance explained increased from 0.203 to 0.362.
These are significant improvements. Héwever, both values are
- - .

still below the threshold values of 0.8 for composite

‘reliat’aility and 0.5 for gvariance explained, !’ufther
b . .

inprov?nent in the scale is not possible in the present
circumstance, and for this study, the scale will be used in

this revised fornm. -

0

v -

Support. Removing three of the indicators from this 8 item
575?9—7 . : ‘
scale resulted in a small decrease in bthc composite




CONSTRUCT/
Indicator
Variable

BELIEF
beliel
belie6
belie7 .
belie8
belie9

SKILLS
mframe
micro
exp
compakil

QUALITY
* quall
qual2
qual3l
qual4
quals
qualeé
qual?
quals
qual9
gquallo
qualll

. SUPPORT
suppol
supposS -
suppob
suppo?
suppo8

POLICIES
pol

PEER USAGE
usagel
growthl

Revised Measurement Model

. Table 7

Standardized T

>

Loading

0.533
0.579
0.662
0.680
0.538

0.730
0.477
0.891
0.865

0.866
0.811
0.848
0.826
0.833
0.826
0.853
0.797
0.906
0.856
0.853

0.577
0.605
0.772
0.725
0.840

1.000

0.924
0.843

value

0.000
8.687

9.307

9.406
8.312

0.000
10.093
18.641
18.340

0.000
23.553
25.560
24.329
24.688
24.349
25. 852
22.838
29.193
26.003

. 25.835

< .0.,000

10.567
12.375%
11.924
12.898

0.000

0.000
17.363

* 00682

Portion of
2 Reljabi- vVariance

r lity Explained

0.737 0.362
0.284 *
0.335
0.439 °
0.462 v
0.289

0.838 . 0.576 4 *
0.533
0.227
0.795 -
00749 N ’ .

- 0.964 0.712
0.751 -
0.658

0.720

0.693 -
0.683

0.72
0.6 q\.

0.82% ¢
0.733
0.728

0.833 0.505

0.333
0.366
0.597
0.526
0.705

1.000

_ 0.878 * = 0.782
0.854, '
0.711




Table 7 (continued) (:/

Revised Measuremeni Model

CONSTRUCT/ B  Portion of
Indicator Standardized T 2 Reliabi- vVariance
- ~ Variable Loading: Value £ - 1lity | Explained

MGMT PSAGE - 4 0.890 0.803
usage?2 0.939 0.000 0.881 - ' :
.growth2 0.851 17.308 0.725

SUBOR USAGE Lo, 0.833 0.715
usage3 0.910- - 0.000 % 0.828
growth3 0.776  14.59S 0.602 )

SECT USAGE 0 .852 0,742
usaged 0.8%9 §.000 * o0.808. = '
growthd . 0.872 14.731 ° 0.676

' - , :

ANXIETY ' . " 0.786 " 0.431-
anxied “0.634 0.000 0.403 “
anxie5 . 0.608 10.972 - <370
anxjie6" 0.781  13.019 .611
anxie? 0.738 12. 6186 0.545
anxie8 .7 . 0.474  8.917:. . 0.224

ATTITUDE v
cogb 1.000 - 0.000 1.000
SUBJ NORMS. . B
nbmc 1.000 - 0.0QO 1.000
USAGE = . | - 0. 869 0.584

exusge ' 0.657 0.000 0.447 . .

expert 0.562 . 11,388 0.327

jobuse 0.738" 14.519 ' 0.564

timeuse 0874 16.609 0.79Y1

freqise 0,875  16.619 :0.793
_ MEASURES 6? GOODNESS OF PIT FOR. THE WHOLE MODEL:

oncnnss OF FREEDOM ' - . 940 .
CHI-SQUARE . 3192.56 (p=0.000)
_GOODNESS OF PIT INDEX IS : 0.790 .
ADJUSTED GOODNESS OF FIT INDEX IS 0.758

. ROOT MEAN SQUARB RBSIDUAL 18 , 0.113
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reliabjility  (0.841 to 0.833) but a significant improvement
in the portion of variance explained (0.407 to 0.505). This
represents 4 definite improvement over the original version
of the scale. It is acceptable according to the threshold’

values.

~-

Anxiety. .This__scale  poses some problems. For the new

five-itﬁr Scale, the composite reliability fell from b.als

. to 0.786; ,and .the portion of variance explained iﬂéreased.

from 0.318.éq;Q.4311 Since the decrease in reliability is

‘small compared to the increage {n portion of variance

explained,. the newer five-item scale is preferable, To

A . -~ ) . .
further Jjustify the use of the shortened version of the

4

scale, the factor  analysis procedure revealed . two very

. different factors, (1) anxiety about compute}s and computer

'iechnoloéy and (2) anxiety - about using computers. ‘This

second factor was found to have more relevance for the stday'

which concerné attitudes apout usage . and actual use of

microcomputers. ' - .

i\ 5

To assess the improvement in the measurement model, the

‘QiffeEonce in chi-square and . degrees of freedom was

calculated:’




i +

Initial Model Revised Model Difference

>

Chi-square . 4476.36 3192.56 1283.80
Degrees of Esggdo%} 1602 940 626

. \‘\“‘. -
Joreskog and Sorbom (1986) state that . v

a large drop in chi-square compared to the difference
in degrees of freedom, indicates that the changes made -
in the- model represent a real inprovenent. On the
other hand, a drop in chi-square close to the
difference in number of degrees of freedom indicates
that the improvement in fit is obtained by

"capitalizing on chance®, and the added parameters may
not have real significance and meaning. . .

Under this criterion, the difference .in chi-square of 1285

with a decrease of 626 deqrees of freedom :epreseﬁth a .real

improvement in the model.

Following Lomax (1982)., the next step in the analysis is to

examine'the‘possibility Of correlated error terms.

One of the strengths of LISREL itructural equation modeling,
unlike most other statistical techniques, is . -.that

correlation between error terms is allowed.Examination of

- the matrices of lodification indices in the LISREL outpn€ o

enables one to assess which error terms are likcly to be
co:rdlgtéd. It can be shown that this aodlticaglgn . {ndex.
ejuals the 'ohpectod decrease in qhiirguarc 1f a fsingle

- e s
. * . . . v 5, T e
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coﬁstrgint is relaxed and all estimated parameters are held
fixed | at,ftheir estimated values. The fi#ed parameter
cdrresponding to the largést such index is the: one which,
when relaxed,‘éfll,improve fif maximally. The improvement in
fit is heasureé by a reductioﬁ in ch&—sqqare which will be
at . least as large as tﬁe modification ind¢x.- However, this
procedure should be applied w1¥h caution. It is recompended
that this only be used if relaxing a pqrametér makes sense

from.a substantive point of viéw, and when the values of the

- - 'y

parameter can be Elearly interpreted (Joreskég and Sorbom,.

1986).

4

An inspection of the output of mbdificég}on indices showed .
that the largest value of 389.99, was the parameter

connecting. the error terms for QUAL4 and QUALS. This

indicates ‘that 1if the error terms between the‘bndicators

QUAL4 and QQALSAare‘allowed to ‘gbva}y (instead of being

fixed at 0), the decrease in Thi-square of the whole model

will be at least 389.99. The wordings of the two ' questions

_were:

QUAL4 Promptness pf maintenance and repair

QUALS Quality of naintgnance and repair e .

~There is a good reason why the error terms might be

correlated for these 'two queéﬁions} The . focus ' that

respondents took was maintenance and reppir,.rather than

‘on quality.. The pq‘Luetor wvas relaxed allowing the eéior

teras fn-ghc,tuo ftems to covary.

.

NPT, AT
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The next parameter to be relaxed was betweéeen EXUSGE . (extent
of usage) and EXPERT (experienceé in ugage). Théte’,{; an
indication of method bias between these two ﬁeqsdf?s: fhe.
;xhitd parameter relaxed was~between BELIEF6 and BELIEF7. ‘The
problem in this instance can be attributed to the wording of
the questjons. The result of freeing these three parameters
was a marked improvement in the model as measured by the
drop in chi-square. With a loss of 3 degrees of ‘freedom,

" the .chi-square fell by 744. (See Table below)

Model with Model with
" Error terms Error terms
° ; Constrained Relaxed Difference
". Chi-square 3192.56 . 2447.84 744,72
Degrees of Freedom .940 © 937 . 1‘

Further relaxation,K of correlatioris between error terms could

[ 4

not be quétantively‘justifiéd, and the measurement part ofi

<w

~

the model was allowéd to stand. T

It should be noted that relaxing the correlated error terhs
did not materially changé'the loadings of the indicators on

~

the different latent variables. ) . .__':nv

Summary

Oon the.whole, thea-ﬁasutouont model was satisfactory. Apart

\ N \

" 4
P L N P S e TP m_ia;“ﬂm
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*

from the belief and anxiety scales, the other eight ‘multiple
indicator scales exhibited strong psychometric proper%}es

for both convergent validity and reliability.

It is surprising that the two scales, borrowed from o!hé:
researchers did not meet thecriteria for either composite
reliability or portion of variance explained. Elimination of
weaker items‘in the scales . did improve the measures gut
their psychometric éropertles were still questionable. One
approach to this problem is to assume t;at the sgales are
,good,’since they have been used and tested in other studies,
and th&¥®ore use thenm desﬁite their weak mea;unemeht»
properties. The other approach is to ‘revise the scale as
dictated by the data in. the .current"study. The major
advantage of the former approach is that the results of ?he
sSudy‘ will ALe 'directly comparable with prior studies.
Howevef, iﬁ there are strong reasons for taking the latter

k] -

approach, it should be pursued.

- -

For th{s study, the second approach was taken. The scales

. . \ :
were rqvised and improved before proceeding with analwsis’ of

. . - -
the' structural model. There are three reasons which justify .

=4

this action. ' . - . .

FPirst, although the two scales used in this study ueré;éhe

-~

same as those used by Howard (1986), ¢the samples for the

”

studies were different., Howard used 111 execltive MBA .

v
AN}
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students; this study used 519¢_practicing ﬁanagets.. One
might argue that these two populatiéns are .not re;lly that
different. However, ‘it is envisaged that managerﬁ Attending
MBA classes, taking courses. in- computers, could have a
different outlook on computers and their} impacts than-
managérs who are not MBA studentg.

~ , s

Second, the tiéz lapse betweén the two studies could also
: h;ve an efféc;. In the iqfervening four years, there has
ﬁeen a tremendous éﬁgrease in the number of pensqnal
computers used in business. (Busiﬁesé Week of'Nov. \30 1987
reported that shipments of personal compﬁters in 1983 vas
approximately $10 billion The projected 1987 shipments
amoun ted to‘ $25'b11110n4. Public awareness of computers,
their uses, problems and imé&cts ﬁas also 1ncréased. §t$rieé
about computers appear frequently 1n_the\popuiar press and
other wmedia. Ali these events would certainly ﬂ;ve an
‘efféct on peoples’ awareqess~of the-impaét of computers, and
their anxiety towards them. o - -

. * ’ , ‘ /

Third,. the sample sizes for _ the two_ studieel ’age-

significantly different. It ié §Ossip1e that thé lerger

sample sgsize used in this 'atudg‘ would have greater

Qtatisticall power to detect Adifferences in the scales that
wag ‘not possible with Howard's smaller.s le.
e . . .
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. Bvaluation of* Structural ModeTr : ///’//;w

Given ¢the revised measurement model, the hypothesized

‘'structural model is evaluated. Table-8 gives the vzlues of

the path.-coefficients, the coiresponding standard errors and

~

t-values. 8 , .

-

o .
. . ¥,
\_—-—. ——
-
P 4

- N - -
. The next step is to assess ‘the reasonableness of this model.

LY

“As suggestéﬁ by Joreskog and .Sorbom (198§), the followiﬁg

‘quantities should be examined;

1. Parameter estimates which have negative variances,
s+ =-Correlatians which are larger than one in wmagnitude,

¢ variance éz correlation matrices which are not
ggg\)he X efini o -
2. 'Extr iﬁ_%pf@e standard errors T
~ \ 3. .Squared multiple correlations. or T<coefficients of
- * . deternina:ion which are negative.

—’*’““"I’_—”aranetet estimates which a1

related'very highly.

gésed on the above griteria, : \\“ﬁgiiég.

~

. .2 « * ] ' .. _\
T The next step is to assess the gbodness of fit'of the_mod;:\wib\\
C One gdoﬂness of fit indicator is the chi-sgfare statistic. ‘

Bearing in-nind its problens. the chi-square will not

used as * test statlﬂ:ic but as an 1ndicatlon oE, fit.

cate poor
Jit, and s-all values indicate 'good - fit. ““The degrees of

.. tit .is -assessed in the sense that 1atge valu in

- - P

PP freedon serves as the gdtandard by which to judgc.ﬁhcthéf
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Parameter

beta2l
beta4?2
beta43

gammall
gammal2

gammal3

gammaz2l
gahma22
gamma23
gammaz24
gamma 34
gammals
gamma3§
gamma37
gamma38
gammail9

*®

»*

P <
P <

Table 8

5
\

Maximum Likelihood Paranetér Estimateé
Initial Structural Model

Path

.ANXIETY-->ATTITUDE
ATTITUDE-R>USAGE
NORMS-->USAGE
BELIEFS-->ANXIETY
SKILLS-=->ANXIETY
QUALITY-->ANXIETY
BELIEPS-g>ATTITUDE
 SKILLS--$ATTITUDE
QUALIPY-->ATTITUDE
SUPPORT-->ATTITUDE
SUPPORT-->NORMS
POLICIES-~>NORMS
PEERUSE-->NORMS
MGMTUSE-- > NORMS
SUBORUSE=-~>NORMS
SECTUSE-->NORMS

.01
.05

“\r’

Standard
Brror

0.089
0.031
0.027
0.063
0.053
0.037
0.091
0.074
0.053
0.077
0.103
0.047

-

LT

Value

-3.009
8.807
3.684

-1.876

-6.517

-4.604
3.412
1.816
5.204
3.746

s 3.741

-1.802

. 2.360
3.154

-0.152

-0.688

&

Standardi
value

-0.169
0.431
0.160

-0.105
-0.397
-0.232
0.175
0.098
0.240
0.168
0.280
-0.084
0.137
0.175
-0.010
-0.040

,”

zed

L2
L 3
T

L 3
L 2
L 2

t 2

L 2
*h

L 2

Squared Multiple Correlations for Structural Equations-

TOT.
FOR

.

ANXIETY ATTITUDE NORMS USAGE
0.322 0.284. 8.184 ~ "0.222
COEFFICIENT OF DETERMINATION ) ‘
RUCTURAL EQUATIONS 0.535 ‘&~__

giﬁégggg\gg GOODNESS OF FIT FOR THE WHOLE MODEL: °

DEGREES“OF FREEDOM ™.

CHI-SQUARE
.GOODNESS OF . FIT INDEX IS .
ADJUSTED GOODNESS OF FIT INDEX 1S

ROOT MEAN SQUARE RESIDUAL IS
TUCKER & L!WIS COBP?ICIBNT

\

Notez All para-ete:s are- !ully standardizod

) Vatiancc- of ‘indicators are pqual to 1

L4

937
2447.84
. 0.825
~0.799 ..
0.112

0.,9.'5!55~

(p=0.000)

-~

“q
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less than 5 times the number of degrees of freedom can be
considered  adequate for lafge models. (Wheaton, et. al.,
1977). Using this test, the value of chi-squaie of 2447 for

937 degrees of frgedbn indicates a reasonably good fié?

Anéther criterion is the goodness of fit index and adjusted

- goodness of fit index. The values of 0.825 and 0.799

\)

respectively, though reasonable, are somewhat lows

<

Bagozzi (1980) suggests that the Tucker and Lewis
coefficient can used téygivé én indication  of goodness of
fit. This coefficient, unlike the éhi-sguare statigtic, is.
no&‘as sensitive to sample s8ize. The Tucker and Lewis .

coefficient for this model was 0.955, which does indicate a

reasonable fit. ®
o O‘TR\EE}rd criterion is the root mean square residual. This is

" a measure of the average of the residual variances and
covariances. The value obtained in the model was 0.112, and

is somewhat high, indicating a poor fit.

\

1

For an overall cvaluation, the goodness of fit caﬁnot be

p 3 . .
83id’ to be™ excellent, but given the large ndmber af

parameters to be estimated, it is .reasonable. e
- N , ~ <
. :

- Tho_next‘step'in the process is’to‘inptove the fit of- the.

. model according to Step Il " of Lomax (1982). The path

-




ne

"

. : 140
- *

coefficients (beta's and gamma's) were examined to see |if

‘any were significantly different from 0. Parameters, whose

-

‘g&-values are greater than 2 or less than -2, are Jjudged to

be A@different from 0 (Joreskog and Sorbom, 1986). For the
initial structural model five parameters (t-values) fell
into & this group. They were gammall (~1.876), gamma22

(1.816), gamma35 (-1.802), gamma38 (-0.152) and _ gamma39
(-0.688).//

These »v§}ues were all fixed at zero and the model

re-analyzed. The results are shown in Table 9.

C\-

-

There was a very small improvemeht.in~the model (a reduction
6f chi-square of 407 with ‘a loss of lbﬁ deg;ees of freedom).
The Tucker apd Lewis coeffibient also inbibaped a marginally

‘#\‘__\_M -
better fit (an increase 1n value from O. 955 to 0.959).

However, the root means square residual “iMereased from 0.112

to 0.125, an 1ndication of a'poorer,flt. ‘These uncertain

-
v

results are partly explained by the fact that 3 of the 5

-

patﬁs. that wer:'fixed at 0 had t-valués reasonably close to

2. The values were not signiflcant at p<0.05 but were

_<xl

significant at p<0.10. The 1ndicatlon is that tho garanetcrt
might not have truly been zero, which could partly explain

the discrepancies in the results. A co-parison of the: path

coetticlonts, squared nultipl. co:zolations and ooo!ticiont

of determthation for ' the ‘initial and revised models

. indicated that the values were only marginally dilcorcnt. It

T
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Table 9
Maximum Likelihood Parameter Estimates
Revigsed Structural Model
_ Standard T Standardized
Parame®er . Path EBrror vValue Value
beta2l ANXIETY-->ATTITUDE 0.079 -4.314 ~0.216 =+
beta42 ATTITUDE-->USAGE 0.031 8.787 0.430 **
beta43 NORMS~-->USAGE 6.027 3.682 0.160 *+
gammall BELIEFS-->ANXIETY . 0.000
. gammal2 SKILLS-->ANXIETY '0.052 -7.450 -0.442 »*
gammal3 - QUALITY-=>ANXIETY -0.037 . -4,502 =-0.227 =+
gamma2l BELIEPS-->ATTITUDE . 0.087 4,216 0.208 *2
gamma22 SKILLS-->ATTITUDE 0.000
gamma23 QUALITY-->ATTITUDE 0.052 5.538 0,254 *»*
gamma24 SDPPORT-->ATTI£U§S§5 0.079 . 3.894 0.176 »+
gamma34 SUPPORT-->NO 0.092 4.621 0.244 **>
gamma3dS POLICIES-->NORMS | 0.000 )
gamma3é PEERUSE-->NORMS. 0.059 2.288 - 0.125 ~
gamma37 MGMTUSE-->RORMS «0.058 3.113 0.168 **
gamma38 SUBORUSE-->NORMS 0.000
gamma39 SECTUSE-->NORMS . v 0.000
** p < ,01 -
* p < .05 )

Squared Multiple Correlations for Structural Equations
ANXIBTY ATTITUDE NORMS USAGB
"

TOTAL COEFFICIENT OF DETERMINATION
POR STRUCTURAL BQUATIONS 0.532

MEASURRS OF GOODNESS OF FIT FOR THE WHOLE MODEL:

DEGREES OP rnsnnon . . . 752 C
CHI-SQUARE T : . 2040.17 (p=0.000)
GOODNESS OF PIT INDEX IS Co 0.837 ; :
ADJUSTED GOODNESS OF PIT INDEX IS - 0,813 .
ROOT qnnn SQUARE RESIDUAL .IS 0.125
TUCKER & LEWIS COEFFICIENT . 0.9%9

- . 't

Pl

Note: ﬂlL parametérs are fully standardized
Variances of dndicators are equal to 1
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was decided that since there was very little differénce in
the two models, the initigl model would be used for further

analysis, since it ‘contained more information.

In the next steb of the A process (Lomax, step 12), the

modification indices were examined _to select the fixed

parameters of betas and gammas, ‘that could be relaxed to

improve the fit of the -model. - Such a path, for which

relaxation could be substantively justified from a .

theortetical perspective, was not found. The initial model

. was therefore, retained for purposes of interpretation.

-

-

Testing of Prqposiiibns

4

- -

This section interprets thg‘:gsults of the structural model
to provide evidence for support or lack of support for éach(
of the propositions presented in X Chaptér 3.‘ These
propositions were tested by examining the betas a;d gammas
in the .gtructural nodel-and their statistical significance.
.Each\'éroposition is restﬂted, and evidence for support wiil
be given. The model’ 1ngluﬁing the pggh" coefficients, |is

shown in Pigure 5 on page 144

Proposition 1. Microcomputer usage will be hiqhir for users <
who gavo positive attitudes towards using microcomputers.

LN
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There is very stroné support for this proposition (beta =
0.431, p < °.001). This is t;;-strongest 1link in the whole
model. The implication is that attitudes towards using -
microcomputers play a .strong role in 'detérnin}ng}
microcomputer usage. Thesg attitudes are based on the belief

that computers are useful to managers in the performance of

their jobs.

Proposition -2. Microcomputer usage will”be higher for users
who believe that the subjective norms to computer usage 1in

the organization support computer usage.
- - b

There :is support for. tl}is proposition (beta = 0.160,[3

é.001)( gléhough the tela;ioﬁship is not as strong as that

for attitudes. As proposed by Fishbein, both attitudes and

norms are important determinants of ﬁicrocomputer ﬂqage

.behaviou;.‘

—

———

Proposition . Users who' believe tﬁag_cbnputers have a
Targely™ positive impact on. society will have a more
favourable attitude towards using microcomputers.

*

- ‘Phere {s support for this relationship (gamma = 0.175, p <

0.001). This Lﬁ contrary to.aowq;d3s (1986) »udy. He found

only a spur 8 correlation. The statistical _;vidnnco' in
- this rel

ship is quiti ‘strong. Thofe are two po;sible
reasons for the dlscr;pancyﬁj rirst, the scale for the
beliefs about the impact Of computers was changed in this

itudy. The instrument, thoﬁéh it‘ had qgggg; iécal,' wvas a

e
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strQngeq neasure: Second,\ghe sample size for this study was
larger. The better measurement properties oﬁ;the scale and
the larger statistical power may explain- why this
relationship was significant in ghis s;udy' and not in
Howard's. ' * ' Lt e

.-

Pro ition 4. Users with higher levels of computer arfxiety
will have 1less favourable at;itudes towards their use of

microcomputers.

Anxiety is shown.,heée to - have a negativé influence on-
attitudes (gamp; = -0,169, p ¢ .01). Managers with hlgher_
levels of.computet anxiety had legs favoﬁrable attitudes
towards using microcombuters. Howard also found a étrong

significant negative relationship.

Proposition 5; Users with better computer skilis will have

more positive attitudes towards their use of microcomputers.
. 1

Statistical evidence of this link was not supporg;d'(beta =
0.098 a¢ p < .05), although it was supported at p < .10.
This is a rather sugprising finding. Computer skills were a
composite of tréininé and experience and most the enﬁl:ical
evidence showed strong® correlations between training or
experience and attitudes 'QSchewe.. 1976; Rivard, 1982).
. Although the direct effect is small #nd not significant, the
) total effect is much largér 45.2253. There is an indirect

7., e¢ffect through the anxiety_cdnstrucé. Better computer skills
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e ’ | T
_ cause managers to be less anxious about using coﬁputerQ (to
be ﬁshown later) and managers with lower anxieéy about

computers would have more positive attitudes tqwatdh using

then. The {:Ei;eee—efifct, through an intervening variable

accounted for much of the correlation between these two

variables.
§ \

. .
Proposition 6. Users who have high quality, highly
Tunctional and user friendly systems will have more positive -
attitudes towards using them. ) -

There is evidence of a strong relationship in the data

(gamma = 0.240, p < .00l) between quality of the sysfem and
attitudes,

-

Proposition 7. Users who perceive that support for computer

usage 1s high will bhave more positive attitudes towards .
using microcomputers. . .

A
This proposition is supported (gamma = 0.168, p < .001). - As

defined earlier, éhis ‘constru¢t represents organizational

N " support, wherein management pro

sense of positiveness abou

ided encouragement and a

computer usage in the

" organization.

v

n ) - .

Pr sition 8. Users with more fayourable assessments of tﬁeéf.
pOll%SIG Impact of computers will bave 1lower levels of - -~
computer anxiety. "

- >

\ . - -
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This proposition with (gamma = -0.105, p < :l) was not
suppofged at lhe level of p < .05, but was supported at p <«
.1; ‘ Howard's study found stronger support for this
proposition. He.found t£!¢ users with with less ‘positive
attitudes about. what compute;. technology is doing .to
. socieey, were more anxious about them. The reason for this
difference in results,6 is attributed to the change in the
anxiety scale. Howard's scale not only consisted of items
te}ating to anxiety about usage but " also an;iety about
computers‘in general. This study confined the measure only.
to engiety about usage. Beliefs agout}the evil,effects of
cempqters on societé might ‘not: make people anxioue about
using thenm, bu; might lead to negatibe ettixudes about using
them (as shown earlier). - éases Qave been cited of people
who refuse to.use automated ‘Eeller machines, not -.because
they re afraid of or unsefe about using them but bécahse
they belleved the widespreed use of these machines would

"cause loss of jobs.

A -

-

Proposition 9. Usders with hjgher computer gkilis: ‘will have
S . lower 1evels of computer anxiety.

L]
’ —p—
- . .

-

Proposition 10. . Users who Have high = quality, highly
functional an uaer f:iendly systems wiIl have lower levels
‘(‘(7»of computer anxiety. :

- Both the .above. p:opositione were strongly suppo:ted. For
proposition, .9, . ganma . = -0.397 at p ‘< .001 and for

[ » = . N e . .
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‘groposition 10, gamma = -0,232 at p < .001 Computer ;kills
acquired .through tr?ining play a ‘vety 1mportant role in
alleviatiﬁg computer anxiety. Functional, user friendly
éystems were also important in helping reéuce the anxiety of

managers toward using compufers.

Proposition ll. Users who perceive that support for computer
usage is high will believe that the subjective norms in the
organization support computer usage,

-
-

This proposition is strongly ‘supported (gamma = 0.280, p
<,001). ' Managers who believe that upper management has
provided the organizational resources for',improving' the

usage of computers in the workplace, will feel the social

pressures to use them. ' ' e

v .

’

Proposition 12. Users who perceive that computer policies
are helpful and encourage the use of computers will believe
that the subjective norms in the organization for - computer -
usage are high. )

\

This proposition was not supporéed (gamma = 0.084, p <.1l).
The instrument used to measure policies did not question the
existence of policies, -rather it assessed whether ' these

policies were a help or a hindrance, .As reported garlier,

most people gave a neutral reply, since in many of the

organizations, computer policies Qeté, to a large extgnt.h‘

non-existent. This indifference to the usefulness of

. NN T, . % . L P
. Y s . B - - . - . P N < ® . L0 " e
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policies resulted in the insignificant re;ationship'w{th

. 9

subjective norms.

Proggsition 13. High levels of peer usagfef microcomputers
wi lead users to beljieve that the subjBctive norms in the
organization support computer usage. :

Proposition 14, High levels of upper' management usage of
microcomputers = will lead users -to .believe that -the
subjective norms in the organization support computer usage.

o

Support,. for both these propositions was evident in the data.
For proposition }3, gamma = 0.137, p <.002, and for
proposition 14, gamma = 0.175, p < .ool.AThe presence of
peer ‘managers and highef level managers who wuse their own
' systems extensively led users to believe that they should be
using them too. Furthermore, the data indicate that upper

~

management usage has ‘a stronger effect on perceived

.

subjective norms than peer management usage.
7

'ProggsitiOn 15. Bigh levels of subordinate wueage of -
microcomputers will 1lead wusers to believe that— the

subjective norms in the organization support computer usage.

LY

Prgggsitlon 16 High levels of secretarial usage. of
micdrocompdters wil lead: users: to . believe that the
sup;ective norms in . organization support computer usage.

- " 2

.Neither of these propositions wee sﬁpported. Extensive use.

by subordinates or gocreiariea was not perceived by. the

" managers to- have an iﬁfiponce on thelf usage dectisions. This




o is not unexpected since these managers think it is the jab

~

)
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of their subordinates or secretaries to use computers iﬁ the “

pursuit of their tasks, but’ that they are not 1nflue6ced by

it.

Analysis of Qualitative Data

L4

This section examines the quaiitetive: responses in the

ques;ionnaige. Respondents were asﬁed in tFe ‘final questioh

to suggest ways in which microccmputj;s

- effectively. The question was

-1

In this finEl section, we would

9
can be used. more

/ ’ .
3

like tq-find out in

what ways you think that microcomputer usage can be

- - . ° improved in our , organization. Please 'list any -
oo guggestions you%y. ve M microcomputer usage
more effective d efficiént. : .

4

OE the 519 questionnai:es returned 325 geepcndents fro

companies had comments. _In all, there were 62

distributed accordingsto table 10. -

-

k!

' The most freéyently'cited response to

training. Ninety two (15% cﬁ the 629 comm

»
~

training- would help them in thet’-us

This result is not unexpected. As

"“third .of the managers) - indicated. that pr

50

o

“items,

improving

ts or about £\§5

ision of more

»

sage was

of microcomputers.

orted earlier, izt of

rgséondents' learned how to use licroconpdterc egtitcly -

through self study, which was, quite likely infdequmte.

" ~ Thore were many suggestions on how t:aining cou{d be .
. é




- Py

. " cpable 10

. ) ~
.Responses to Open Ended Question
: : - . Percent Percent
' : of total of total
Description - No. Comments Managers
Training S92 14.6 28.3
Links' to Mainframe 60 9.5 18.5
PC Netvorked . 48 7.6 14.8
Exchange ,of Information _.§47 7.0 13.5 .
Educate Senior Managers - 5.9 11.4
Support - -+ . 34 5.4 - 10.5
_Miczgfonputer Policies 31 4.9 9.5
Standardization ' = 31 4.9 9.5
"More PC'$ - | TN ] 29 4.6 8.9
‘Basier access to PC'A°* 29 4.6- « 8.9
More user friendly1;. 20 3.2 6.2
Common Data Base A 20 3.2 6.2 .
Elec®ronic Mail facility 19 3.0 5.8
Better’ Documentation . 16 2.5: 4.9
Proper- Planning . - .15 2.4 4.6 :
Better printersw ' . ~ 13, 2.1 4,0
Bétter. quulity systems * - 13 2.1 4.0
Information .Centre* Support 12 1.9 3.7
Purghase Plans 9 1.4 2,8
Mdbrg funotions - 8 1.3 2.5 )
Accgss to home use: 6> 1.0 1.8
dvigsion.of Backups ° . 5 0.8 1.5
ore Encouragement - 4 0.6 1,2
" Better Security - 4 0.6 1.2
Other a : 30 4.8 ‘9.2
. . N7 mmm mEssw EEEE=
€29 100.0 194.7
N . .
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improved. The.preference expressed was for more in-house

(e

courses. Those provided I;Y vendors or outside consultants

. were too general, and were pot job or organization specific.

The respondents suggested tgyt the most 'advanced users in
the organization,should be giving training, since they were -
~the mosﬁ familiar ﬁ;th the packages, the job and 7the
~ orgaqization. Other suggestions for training 1qc1uded, éuick

half -hour overviews, using tutorial packages, and evening or

weekend sessions. There was a coqugz}ameht from a group, of

[

advanced users, who said that "training should be ongqing,

not a 'one shot deal' when new systems are acquired." These

users felt the need for newer and eaaigr ways ta do what

tﬁgy were currently doing on their system.

~

-
»

. ﬂ ) - )
Ces an idea, closely linked to the need for more tra#ining, was

)

the heed‘for‘mope exchangé of inforna;ipﬁ.'zight percent of

the comments raised this point. - There was a perception,

that™ a Eew'*}éople in the organizations knew a great dgpl

¢ ..‘- about the systems, but the information was not shared. The
ways suggested for ;ch;eving greater sharing of knowledge

was the éonducting of sehinpps,_havfng.qsez group meetings, .

4 —_—,

. organizing “show and tell* sessions, é;;~\ziboeninating

A ]

., newsletters and catalogues .of avallable and upcoming user

features. . g ’ .

. Another way suggpste& tor-increastng usage was the education

. .
- R » [ ‘

of upper levels of management. .&n— arl 37 or 7% of the
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comments included this. The seni;zent expressed was the need

for “"automating”™ upper managempent. As cited by one -

L 4

respondent, LT

Our organization is taking a bottom up approach, I am
a firm believer in top down, where senior management
is first initiated in basic programming to assist in
developing "straight 1line" or problem to solution
thinking (rather than the circular thinking human
instinct), then provided with the resources (time and
) equipment) to allow familiarization and gain basic
knowledge. Senior management will then have the
ability to direct, _ and control, and in many cases,
- force subdrdinates to use micros efficiently and
effegtively: If we wait for the current new hires
¢students, etc.) who are computer literate to work up
through the system, it will be quite some time before
we have senior managers who can properly control the
‘micro affice environment, by which poi?t théere will be .
" numerous bad habits and inefficiencies. to change. ‘

)

" Another wanager expressed:

Management nust "create the need” to use
microcomputers! That is, expectations must be
increased so that aubordinateg_have an incentive to
uge thé toolg. Where possible, --establish measurable’
objectives and goals for.managers, only achievable via
usage of "PC's. Without these behefits there will not
be a difference in the performancé of users and thus
no incentive for using automated tools. '

Great demand vas ggﬁressed for networked PC's and links to
" the nalnfréneg. In all, 9% of the comments suggested
‘ networks and 7% suggested mainframe lin;p. The reason given
was that much t}ne _was spent }e-enterlng data, already
available on ‘the mainframe, into the PC's for analysis; The

nanaéers fclt-ﬁpat the time hsed for such tasks was wasted.

si-ilar comments were expresaod about networked PC's. There

often arose a need to exchango data with other aanagers. and

dilkottc transfcr wag 'bothersome, time-consuming and




unreliable. Relatéd to the linking of the systens, was a

N\

need for a common data base and elect:onic mail facility.

One respondent siid,'
b
More widespread use of electronic would enor-ously

increase usage. The corporate culture should nc more

permit one to ignore electronic mail than it pe:nlts
one to ignore paper majl.

Five percent of the comments were about the need for more
effective microcomputer  policies. They were policieé

regard}ng' acquisitions for both hardware and software,

controls for accuracy and integrity of data, using corporate
data, backup.of'systena. docuiéntstlon. proper procedures on
repair and meintenance, d{ta accéss and security. This need
was be summed up by one manager who saiqd,

We need a plan with regard to the employment of
microcomputers in the workplace. To this point it has
been ad hoc; but some computers have found their way
in. Some policies concerning ‘purchase of both .
hardware and software are needed. Disagreemant at the
top level as to .the kind of systems we shbuld have
results in lack of consistency (a likely weakening of
purchasing power). Managers (often lacking experience)
are making decisions about design and purchase of

hardware and software without benefit of objective
expertise.

-

> ' /
Specific policy issues raised ~were the lack of
standardization.and ’conpatiﬁil(ty ln hardware;, softvari,

documentation and wuser Iinterface. A gyoup ol--nnagora

expreincd frustration with the lack of integratipn, the nopd
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to learn different systens,’and the inability to communicate

across systeas.

N \/’
A number of comments raised issaes about the quality aspects

of the system. The managers expressed the _need for ~better
.-quality machines (2§), more user friendly systems (3%) and

more readable documentation. Problems with docugentation

were summed up by one respondent,

Improve on users manuals! Manuals are generally
written by technical people for technical people and
are therefore difficult 4o understand especially if
you are a self teaching .‘person. Contrast computer
mamuals with those supplied with other consumer
products {.e. intelligent telephones, . recorders,
stereos etc and you will find greater use of pictures
and examples. MS-DOS manuals generally do not give
enough examples of various combinations that can occur
when using commands such as copy etc. I believe that
lack of good user nanuals is° what turns people off
microcomputers. i . .
N )

Summary

b .,

This chapter - presented ghe aaéa anai&ﬁis technique and the

results of the lurv;y. Btructural oquation modeling,. using

LISREL as the statistical tocbn!qua was used to analyze the’

data. The analysis indicated the hypothesiszed model, though
. hd - h

not :oxeollont yas reasonably strong. The conclusion is

i v . - . s
. “
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fhat Fishbein's Theory of Reasoned Action is appropriate for

the study of microcomputer usage.

An important finding in ;ﬁ: descriptive data was that
§ubjective norms have an independent ~effect on coméqteth
usage. This relationship was nq; discussed in any previous
research. Managers in the‘ organizations had .notably

positive  attitudes towards computer usage and there was very

little incidence of computer anxiety. Usage was mpderate and

the 1levels of expertise was quite 1low. Training‘ in

mi crocomputers was low, wish a.le:ge part of it obtained
through self study. In the test of the model, 11 oé~ the 16

propositiong were supported. Attitudes'and subjective norms
were important determinants of microcomputer usage

behaviour, with attitudes having the stronger effect.

The qualitative responses reflected clgfely' the rephlts
dbtained ftan the quantitative data. fraininq vas the noat~'\
inportant issue raised, +The lack of use by upper nanagenent
in the numerical data was reflected in the quglitative.data
as-;ell. A nunber of managers thought -qducation of top.
nanaéenent 'nbuld increese usage at the lower 1avels. Thil'

conpatibility in the teanlts adds a certain validity to the -

. H R , 3 .
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CEAPTER 6 - SUMMARY AND IMPLICATIONS

The purpose of this chapter is tq sunnarize‘the research
study. It includes a review of the.purpose of the study, the
methodology employed, thelfiﬂdings and some strengths and
limitations of the research and suggestioné for future

research. It concludes with a list of implications of :the

. research for management.
V- ' ) -
Summary of Purpose of Research !

The purpose of Ehig study was to 1nQéstigate the factors
that céﬁtribute to microcomputer usage by m;nagérs in
orgaq}zatiqns. A conceptual model 8é m;croconputer usage wa;
devéloped.{ The modélﬂ was based on Pishbein's thgory'of'
reasoned action, whjich states that a person's behaviour h;;‘\\_ .
two getérminant;, attitudes towards the behaviou{ﬂand the
subiectlvﬁ norms or social influences that motivate
perfd?ga;éd 0f the behaviour. This model and its

' relationships was enpirichlly tested with data gathered from

~a'nun§er,of thanizatiohq..
N .

© Vv ." sumsary of Methodology
- ' The method of ~“investigation Jas a field study ﬁéfhg a

/' X - - " . . -
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questfgnnaire as the data collection instrument., In all, S¢

corpofa'itgfons ‘:o- the 1list of Canadian largest 500
dcompanieé;. participated in the study. A large diversity of
1ndustr1es:b .banking, insublence, nanufacturers, fesource
companies, wholcsalers and retailers, was represented in the

sample of conpqgigs.

An average of 10 ﬁgnégers from each company responded to the
survey, yiélding iﬁ Eptal of 519 completed québgionnaires.
These managers held Akgfgat'vatiétﬁ of positions in their

companies and represenégdﬁgll Yevels of management .—

»
’
.

Summary of Variables usdd:qn&aueasure-ont Model

The data used for the study\qaéaobtainea from 120 {tems in
the questionnaire. Conbinatioﬁiyéf these lténs were uQed to
measure the 13 constructs repreégﬂ%ed in the model.

- . . .'-. »
The uaage construct was of cent:al 1apo£tance in .the
research This was a new scale’ develqped to overcome many of
‘the weakriesses in the scales that hava been used in earlier
research. Thil scale was designo¢ to tap 5 di!torant
dinensions of usage; tine, !reqqpﬁey, qxpertise, extent of

ushqe and purposo of use. This scale" :howed higb rcliability

and conve:gont riliability.

4




New sciles-ve:e also developed to neasufe attitudes towards
_ computer usage and subjective norms. Both were generated
according to procedures suggesgéd by Ajzen gnélrisﬁgein
({980). The aétitude scale was created as a combingtioﬂ of
the respondents' beliefs about the outcome of computer
usage, and- their ratings of the importance of these
ouécomes. Similarly, the scale for subjective norms was S
combination of the ratings of the perceived 'sogial
influences towards computer usage, and the likelihood of the

[

respondents' motivation to comply with §hese pressure.

3 :
The beliefs about 1mpaét of coﬁputers on society and the
adxiety scale were -from a study by How;rd (1986) . 'Both these
multiple indicator scales presented some measurement
' problems. The scaies were modified for use in the testing of

‘the model. ' \

The scale to measure management support was “an 8 item
néasure. It was ahorpened té. S 1teﬁs to improve its
ésycho-etric properties. All the other -ultipli indicator
scilés ssowed high re;iapilitieq and convergent validityﬂ.
utc;pconpuﬁet' policiestand typing skills ;pre measured with
. single iten scalel} '

The nonautéun;t portion of thiﬁ;odel wvas moderately ‘strony.
‘All tho lcalcl. oxcept the two frou prevloun relearch ahowod

vory good n.anuronont propdrtion.
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Summary of findings

In this gsection, a summary of the findings of the

‘descriptive data,' the statistical analysis, and the

qualitative analysis will be presented. ‘ . _ i"

Descriptive Data .

The results from the’ descriptive data were comparable to
many of the -previous studies of microcomputer usage. The
general perspective was that respondents' had a positive

outlook of computers and their usage. They believed that the

expanding use of computers would hate; ppsitive‘ effects on .-

their 1lives and society.e-‘éontrary to many repérts'in the
popular press and‘_media, there were very few signs of
computer anxiety among managers. The§ were unafraid of

using them and had very -positive attitudes of hgw the

achines could help them in the perfbraance of their jobs.

'They believed that the -icroconputer was an important tool

enabling then to be nmore czeativg in the analys nd

ptesehtation of information. They werq‘—qgncfflly quite \\

satisfied with the quality of the nachines and 4id not fear
that the security .0f their data night bQ'COﬂprOlile th:ouqh

accidental o:asures or breakdowns. However, a najority tclt

' . that maintenance and ;cgair ~of the machines could be

improved. Usage of the cosmputers in'cortaiu'taik. vas high.
' They were planning,-hﬁag-tinﬁ;gt forecasting, mainly with

’
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" The research questio

- managers in org

o : , 162

| o\ |
the use pf;;spreadsheet pnqg£§ns. The time spent on the
microcomputers was about one and a half hours a day.
However, ~:despif:.c.e‘ the moderate usage‘of the computers, the
managers had relatively low expé%fisec in most of the
software packages. They used only the most basic functions

of any package. The reason appeared to be the 1lack of

_fraining, since 'a ‘large proportion of managers were
' [

self-trained in microcomputer usage, which was apparently,

1nadequatém

Management support for computer usage ‘° was avgiiable,
normally through an information centre, but 'there éppear;d
to be a lack _of dissemination of fnformation about new
p;o&ucts npd new uses ‘of the computers.
‘ s - . -
Compﬁ;gt policies regarding justification and acqhisition of
microcomputers exist in iost org;nizations, but0 in most

companies these were the only policies. Other policieé

'regafding access to corporate data, security and backupsa and

" documentation standards were largely nbn-oxistent.

Statistical-Analysis ' "

oposed in Chapter 1 was "What are

.

epo tactbrs} tha

- a—

contribute . to microcomputer usage _bf

izational settings.” The results of the

‘statistical analysis indicate that the computer skills of

-
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. . F A .

. . .
. . PP
P T U R IV O ST AL AR, © N

‘ . - - -

. B
e i e e
P S P - LTI . WAy P



'(\ 163

the user, the quality of the system, the support providid by

the organization, the user's beliefs: about the"inpacﬁ' of

computers on society, and the users anxiety about usage had
an iﬁflugnce on usage. However, the links were not direct.
Thes; factors affectéd the users' attitudes towards computer
usage which in turn affected 'their use. _Similarly,
management use and peer use of computers also hag an impact
on usage. Again, tbe impact was indireéfh These factqrs were

seen by users as a social pressure to use computersf.which

in turn led to greater usage.
@ 'Y

The model of microcq@puter' us#ge also proposed that

subordinate and secretarial usage might impact usage by .

increasing the subjective norms towards usage. These two

propositions were not supported by the data. Similarly,

‘perceptions on the usefulness of policies regarding use of

microcomputers did not affect usage.

Qualitative Data -

]
. A
i

In response to the gquestion asking about wafs to imprové‘
usage, the most frequently cited factor was trainibg. Users
.exptessed 5 need for more training, both at entry level ‘as

well as more advanced leﬁels.-‘Apart from ’cquiring"porc‘

computer skills through education and training, users also

suggested that :rqer'anq.easiar flow of intoruatﬁon{ among

£

"
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organization members wouid.élso‘facilitate the acquisition

T of skills. )

Anotper important suggestion was the linking of cbmbute{
systems‘§hto avnetwérk and to the company's mainframe. Users
.‘\‘bfelt that a standalone system had its benefits, but. the.
| Eenefii tould be greatly increased if facilities were
-avaflable to Ease communication, _éﬁd downl;ading and

exchange of data among users.

LRy -

*

The respondents felt that the education of senior managers
would also increaée.usage. The awareness of the benefits of
microcomputers in job performance, by upper ievéis of
' m#nageﬁeng yould filter down the,ranké‘and.create’greater

-.

motivation for their use. “This avareness could also lead to -

L]

- greéter *  understanding of ‘microcomputer usage. The

’ . understanding wpuld‘be reflected in more 'e.ffect'lve' 'policies

regarding microcomputers. Better'poligies was algP high:on
the managers' list of factérs coﬁq;ibuting to . enhanced upe'
. of mic;oconpgters. An important_policy Cited was tﬁe need
for stanéqrdization of systems, as well as policies .

arding backups, security and documentation.

Strengths and Limitations and Suggestions for Puture

v,
[ D
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study with suggestions of how further qorkAcan be done to
overcome the 1limitations. It concludes with directions for

‘future yesearch in -this area.

L]

The major strgngtthf the research is the wuse of a’ well

e
3

proven model (The Fistbein ‘Theoiy of Reasoned Action),
borrpwed from another discipline, to provide the theoretical
fouﬁ@ation for the study of attitude.. The model has been
used in many other discipliﬁes, psychology. ~marketing,
sociology and eéonomics, tut has, not °been applied 'tg

:résearch, in MIS. This 'study' is attempting to break:-new

ground by providing a reference theory, based upon‘a tested
model, upon which other research stéé?es-can be built‘(Keen, R
1980). ‘An important antributiqgjfof the research is the ’
support for.;he relationship bgtﬁten subje;tivé norms*ftnd |
< computer usage. No p;eviogg//research‘;has discussed this’
_ relationship explicitl&. anylédgf\h( thi€ relatioﬁthip-.has

impértant implications _far imﬁ%gmentation %s microgombﬁter
’ . - - . .:\ .

technology in organizations. //, )

) - . i N

-
a . o

The q&udy is- taking the direction suggested 'bf Melone
(1986): She faiged the 1ssue ssbat the concept "user -
‘sqtiafactioq; has soﬁe problems when used to ovaluafeu, .

_ ,Somputer system. It is not cloal}é detined; nor is tho:o a

] thee:eticaI.base for its de#etoﬁnont. She nuggelto that u:or“

R attitude might be a better subutftutc, as it already . has a
strong theorotical !ou?dation fh-lany other disciplinon.
i L e ' A o .
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™ " she research. design and sample selection—can be considered 4. .

- :-2-"strength. Carefuy attempts were made to ensure Tandomness -
..nongandom convenient

' ¢+ of the sample, instead of usin

. -

T sample.. With the 'use of managers in a field settingfuthe

T . ' results can Se §enerllized_.to companies in gener&li with
> greater confidence., The greater statistical power, provided",

-

Tl . . by the reliiqvely large sanple size gives greater confidenée
-133:59 ove

S
1l interpretati?n of the results, as well.

L]
fe o . . » - ° & . .

The measurement part of the model has some strengths as weli

.- : <
-, 'as some 1imitations. One important strength. dis .the
'-deveiopment of the usagi’construct. 'qut of .the :existiné
. . r\; .
* measures were too narrowly defined. concentrating only on‘

L4 B

- --Q'gingle dihensions of usage. The broader ‘measure developed in

¢ this study showed very. good neasurement properties. ‘The

- ' measires of attitude and subjective norms were also well
P e jconstructed with strong .theoretical bases. However, each was '

'; unasured with only one value. Burnkrant and Page (1982) have ~

* 3

I quggosted other ‘methods to Qmeasure both attitudes and

Co ¢ : .
‘ ;“'.“,subjective norns. Purther- regearch can be dgne “to develop,
..-1"ﬂ? i, - Y SR ) o~ o -

" .- . : L -

A notablq,weaknels concerns the neasure of nicroconputec

" ‘. ‘these different neasures.

¢-

7 ",ngliciea. only one Leem wgs uscd in this tondtruet.
N ppndentc vere. nsked.wﬂethernpolicies were - uacful ot were
g hind:nnc.. slnc. nuny -nnagerlnu.ii not nwure gs sxplicit
'}pol:*din, tﬁo} ma.B to gi_ve a- mtrnl ansn;.. !hbv
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existence of policies .and theit. uée was not accurately

: e tapped with this measure. A multiple indicator scale needi

to be developgd_to m@gasure this construct.

» hd

.
“So?e of ‘the scales _had,‘énly two indicators, and typing

skills was meaapred:with only one 1n;;cator. For greater-
— ‘_ Eé;iability of ‘the measpres, Dimnik (1986$,recommends that
' | . edch _construct shouid be measured with at least 3

s indicators.

. -
. L] .

) * - s

-

* There is a 1ymitation in the structural model. The issue is
s R whether if’ is appropriate to derive the model frqp the data
. : .

and then re-estimate*it ‘on the same data. Man&- studies

employ this procedure, but Long (1983) warns ;hat.since the

-

" model: was selected by the data, it should not be ggéggd with'

tgg'ézme data. For this study, new, data shéuld .hﬁvg ‘been
collected to retest thé revised model. Another proceduré
“that could have b;en employed was g& spligithe observations
L : into. two sets, using one set t¢'§erive'the model, and\thc
second bold-oét s;t:to_lesécthe model. Thié. was not done.
'_: . :here; ’thé .reduced size in the nodei testing sample wddlq.
have c;usea problems, as LISREL is"quite sensitive ip.

Y

inadequate sample siéﬁs.
T o '
. ‘ .

-
-

R Anotier'“problen with the analysis is the assumption of

. : ehus&lity.iﬁ“tho relationships -in tho~'-qd§1,‘_w1gh any
' :yé‘ton-actu.mal sgudy, this assusption 1is luayi'qﬁspoe:t.'
e . ) i . 4 ' — | N by ) . X - *
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- & .
There is arguab%y no indication of causality when all Jdata

- \ . .
'is collected in one time setting! The only way to show

causality in field settinés'ig to use a longitudinal design.
Boweverf’er use of a cross sectional study in this case can

_be justified. 1In the ‘logical ,chain of research, cross

N

sectional studies can be used as exploratory vehicles'fb

determine certain relationships. Purther research <can then
. - ) &

be conducted using }ongitudinal studies to investigate the

directions of causality.

— -

»

” L]

The thrust of this research was the investigation of the
g . -

influence of attitudes on usage behaviour. ‘However,

i attituaes;qfn also be formed from behaviours. For example, a

&

\p;rson pr usee a’cémputer and is happy with it can develop
positive' attitudes towards using it. If he finds that usage
is difficulet, his.attitudes can become negative. The ef{ects
of u!age‘on atgitudee hags rarely been considered in MIS
research. A better. understanding of this non-recursive
reletionship between ettituses and usage dould have‘:;ery
important 1np11cetions Eor post-inplenentition strategies in
. the edoption of new technology. Further re‘earch in this
aopcct ot the attitude-ueage relationehips is therefore

L3

ilportlnt. '; . . ® -2

k] .
- - - [ ] -

. -

[ 2l

Another direcﬁion for Eﬁture;reaeerc is to investigate the

consequencq' of system usage. Thn isplicit “assumption in

- N —

this - ,eeﬁdy 1e thet higher usage qf -icroco-pute:e will lead .

’
L) . .
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to better performance. This ﬁay not always be ‘the caie.

Bralove (1983b) says that there is always a worry in
- . \

organizations ‘that the manﬁgers may bé too mesmerized by the
glftter of the technology and the tangible outputs of
computers. These managers 'spend so much . of their time
examining more and more scenarios, géneratiﬁg.numbers to the
nth. decimal point and providing elegant outputs that they
ignore the 1less tangible aatters, which very often can be
moré'%mportaht for the decision at hand. The fear In these
oiganizations is that computers can vastly oversimplify
'businesses; Some evidence of usage le;Qing‘ to péorer
‘performance by managers is provided by Baker (1986). '
This . study concentrated on the “quantity®" of usage,
regardless of how ‘it affg;ted per formance. Pu;thqtL research
can be directgd specifiqally- at the.'qualityt of uiage,.
i.e., usage that leads# to Better‘perforﬁance. )
]

-
-

Isplications for Management .

- .
. - .

The- research "‘identified. .and -tested some important

relatiohshipﬁ that organizations- can use to their advantage. \.

The - key to lncroaslng usage is - to iqprovc the attitudcn ot

'uanagcrs to using them and to 1nctoaso tha~subjcc:IVc NOCAS

for computer usage. .:-

- -
R -
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: -dne Clearly identif?gd factor'that can be used to improve

'}Attitudes is to pfpvide more training, through formal

‘courses as wel] as info;mqtion exchange sessdons.'The need

for mépaéers to understand conbutiﬁg ) systens. their

lanﬁdagés and capabilitxes has been cited as a key issue in _
the egpansign of m@crocomputet usage. - Organizations have to
make:q reaifstic invesément ,i; training if they are ¢to
detivef‘the ﬁaxiﬁum'benefits of ﬁ?crocégputers. This view is
stronél# suppégﬁed by Strassman (i?SS)»th'said. ¥there are
.three. top'-pr}or;tieg_to changingﬂand ihérod}ng work in t?e

. automated 'offié;: ‘traininé, 1;fg1nin§ and trainimg.® . .

Evidence jpf ';thé success of training in béos;ing.

microcomputer pﬁ?égration was cited by Bozman‘ (19879 . His

\ géudg of Price ﬁatérhouse teQealed that their success Qas in-

large part due to twa'inportant pol;c%gs:“tbg management

* insisted ph',cotporate wide 'microcompdter standards and

enterprise wide training from day 1." oy

;;;‘ . The' study allo showed that policies regardin;\;IErocomputer
standards was inportant. It was not apparent in  the "harad"
“data due to uakneugs in the measure, but it was cited a:_a.
vgrf 1l§brtant'£actor ;n-the'qualitatiye;reﬁponaea. Keen and
Waodman (i«su') call the lack of standards “the tiie'bonb of

lnconpstiﬁllity.' Business Week (1985), in a survey of 600

-nnaqcrn. said that nany co-panie: wcre fearfyl o! further
¢
: 1nvt¢tn¢nts in aicfbco-putera bccanse they had bcqn burned’
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trying * different  brands of computers that could not

communicate with one another.

J .

The data from the study klso showed that managers believed

that; it was the ability of the microcomputer to assist in

lmproqgng their jobs, that prompted them Eo "use the

" machines. To —provide the capabilities, microcomputers must °

_be of high quality, be easy to-hse and have the regquired

functions. - Organizations ‘must therefore provide their

.peopie with user friendly, trouble free systems, if they

want to increase usage. This fact is supported by a Business

Week survey (198S) whiéh_found that "many workers stillhshy

"away from PC's becaugse most machines were onéroqs and too

hard to.use."

- . - - Co ‘ AT?\
The data suggests that the function most needed to increasge
usage is the ability fo} syatens to be able to "talk" to

each otheg, Strassman (1985) has said that

- Ty
—

-

The -ultimate goal of information techn&iogy-is to
improve the sharing of knowledge among people. Buying

\ isQlated . office automation products, computer
" processing and personal computers without . also
obtainifng the weans of communication amony them is
like buying: a truck to- haul & "load &round a backyard.

Case gtudies have shown that most of the benefits from ,,_:

information technology,. are delived from. improvements
in intra group - uhicastions -rather ~than  from
acceleration of ,individual’s work. A ocritical .

\'ugginﬁn‘ number ¢f connected workstations must be -
présent befdre /a group canm try out fiew approaches toO -

-

‘organdzing - -, k. Standalone ; ‘produdts - _ improve
_ ~ effictency some _ ¢xtent,’ especially for isolated ST
‘atagf. jobs imvmiving lcndyg computations, but 1t 1s° s @
B ‘ : necessary /to -develop information mnetworks on & -
. “ l,_ﬂﬁl’t_mtl;‘l scale | sbefore ' one  -achlieves - major
R R AN L T e C e
&A.im:&'& e et g J' I SIS R L4, R -d.,;‘;}«if.ﬁ:'l-i"&'




" Another important result of the statistical analysis showed

" that senior management use of microcomputers would increase

improvements in office communications. *I doubt most of
the claims about benefits . ‘obtaihed from a
proliferation of personal computers without network
connections and without access to shared resources. It
. is known that managers and professionals spend more
thar half their time communicating with each other. It
follows that they need equipment that enhances their
communication ' of the information technology if it is
to be of much value. - \ o

usage in the ranks. The qualitative data cited the need for,
educatibn df senior managers. The implication is that -upper
management must provide the leadership for initiating .and

sustaining the effective use of microcomputers in the

organization. To provide this leadership, they must learn

and lunderstand computers and be seen to use them in their

own uorking environments. Bogsan (1987) sugéests that the

auccess of microcunputer expanhicn in Price Waterhouse was

’

Apartly due to the !act that a lot of partners took a very

active interest in using them.

Conc;ucion

. -

P

This {}udy shows that. Fishbein's Theory ;o! Reasoned is" .

uqctul ‘in helping. understand 'nic;oconphtér usage. S 4 TR
v - %

ﬁtovldeo a much nioded .underlyin§ 'theorx'aot.ddveloping

furthet tcloarch in 1-plcaontation of eonputer systems. It

'can ho ulcd to Hblp tc.tarcher: hettor undorstana tho

kY .

£lpo:tanearo£ attitudos and hov tHbso attitudc: can be used
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to predict computérlusage; This has importéht inplicatioha
S

for both MIS :esggtéh and practice. ' ’
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Memo to faculty accompanying guestionnaire

DATE ; May 25, 1987 -, .
. T0: . , ; ‘ o ' . R
. \\//v FROM: _._éigncig favri;.éthICandidate ; .
.SUBJECT: e Hicrocéagqtet,Resga?ch'study o

| - o~
- L4 )

1 am w:lting to gou to ask you to patticlpate in a study to.
investigate the factors that contribute to -the success'oi
s

s _implentntatidn ‘of microcomputers in organizations. This
5 e one - phase of my Ph.D thesis.

The use of nicroconputers by managers: has béen quite g

pervasive in many. companies, but many ‘cases. have been -

reported of managers not using them to théir full petentigl.

I would like to. investigate the factors that contrtbute to -

the effective and efficient-use of -lcrOconpute:s by. °.
managers’ how the management in the’ conpany canrprov16¢ a
suitable en fonment for their Use.

N 3 would like YOU! cooperation 1n coapleting the attachod .
- . questionnaire, This is-the second part of,the pilot phase of -
. my study. an eatliér version of this.questionnai:e was sent
PR to some members—of ‘the. faculty and this second .versfon .
' includes Sany of their recommendations.as’to how ths -
. uestiorinaire can be improved. The! :eadit: of this phase -
, will help me refine my'model and questionnaire, before I - . ,
T ' take. it put 'td industry at 1(:9‘. The results..will also: bc Lz
> - ' used~to help the Business School’ satiufy one of the - y
.. 'deltvoraﬁlc. within® the C&SP agreement that the school, -has
Co - th IBM Canadd. In. probocts, this qmect;onﬂoirc has takcn

- @inutes to coﬁpletc. L * T - ’
.o P’leue qunt‘od ﬂut tho sma'y 1s conphtcly conﬂﬂcn(:in R
T ©  &nd all. ‘collected will only be used in’ aggr ite. !o:-m LS

I would 91 i1y provids yot with a CoPY. 6! ay prel inu}

.. :opoxt, if ybu are lhtottstcdz o PR ,.'-_“ e

l. : . ‘ . 'v' -;_..:u
, In !illiﬂq but th-'qpcatiouaatrc. lt you 5;aa ;hat-!tcl- are 1'; *
. “.-unclesr -of ‘di fEicult to answer, Or. ways in. wikich the -
PN -questionnajre can be' improved, pldiio et me know b"'titlﬁﬁ ,%

s oy “in the q-m:u aces é the end o g\uuipnutn. T
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- I would apprectate if you can send the questionnaires back
by -June 4. ' Thank you for your participation. If you have
any que-stIons, you can drop me a note or call me at ext.
5134 or send electronic mail message to PAVRI. ..
. . - Vv i -
| v
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Dear . -

-~

I am a Ph.D candidate at the University of Western Ontario.
I am writing to you to ask your company to participate in an
important study concerning the use of.microcomputers in

' organizations./\ - . -
Tﬁe use of- microcom \\rc/éf—\ﬁtagers has been quite
pervasive in companies, but s have been reported of many
managers not using them to thedr full potential. I would
like to investigate the factors that ‘contribute fo the :
effective and efficient use of microcomputers and how the

management im-a company can provide a suitable environment
for- their use. \, . .

This study uould require some of you: managers who are
currently -usfng microcomputers to complete a questionnaire,
and a select few to be interviewed. If you are willing to
have your organization participate_in this study, would you,
- please provide me, on the attached sheet, the name of a-

contact ‘person in your organization with whom I may further

liaise to clarify the details of-'the study. ' —

-—

- -

Please be assured that the study is completely contidential, v
and the data collected will be published in aggregate form- ..
-only. I would gladly provide you with a copy-ef my final

L ;gpgrt, which I\expect to compleéte in the last quatrter af
. 87.

4 Your participation in this study will contribute greatly'}ts
. - success. If you would like.to clarify-:any issues, please
call me at (519) 679-2111 ext 5;34 or (519). 679-7723. -Thank

youc -:_ L -
: S X ' o
- - L e
Sincemely, ' ’
“ Yo - - o
. : i -
: "
. rrancit Pavri . )
Doctoral Candtduto ) ‘
. . N P " . = —.
. K oo . ) ‘ Denad
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Appendix 3

- . -

Letter tj‘conﬁhct ngsbn in garticigating company

Dear - .
’ _ _ }

Thank 9ou for agreeing to participate in the study
concerning -the use of microcomputers by managers in
organizations.

I would appreciate if you will distribute the questionnaires

(attached) to a number of managers in your organization. I

.enclose a sample memo which you can modify to"acco:pany the

questjonnaire. If you would like more copies, pledse let me

know. When distributing these .gurveys, there are a few’

points that should be’ noted.

l. The participants should have managerial or superviso:y
rank. The study is of managers, hot secretaries or -
clerical staff.

2. -These managers should ‘Have easy access to
. microcomputers. They do not_necessarily need to have
them on their desks. The machines can be shared by a few
managers or access can be through an information -centre.

3. -The distribution of the questionnaires should be ¥ andom. .

They shauld not be confined to the IS group or any other
single department, or managerial rank but spread over
different managers in different departments. Weé are
. looking for managers with different usage-patterns and
-only a random distribution will be able to capture these
- patterns, , .

I am enclosing a short write-up of the aims of the study -
_whlch-will give you a better idea of the ptoject..

Thank you again for your help. I hope ‘to teceive the
completed questionnaires shortly. Please cal) me if you
would like to discuss any other issues. I can be reached at
(519) 679-2111 ext 5134 or (519) 679-7723. Thank you.

[ .'
f . .

' Sincerely, - ‘
Prancis Pavri =

Docgo:al c.nﬁiditef : o
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" Appendix 4

- Sample Memo accompanying letter to company )

-

FROM: -

- \ ‘ .
SUBJECT: Mickocomputer Study

A

I

I

Francis Pavri, a Docﬁoral Candidate'ht the University of
Western Ontario has requested our participation _.in a <
Microcomputer Research. Study he is conductinq. .

-~

Information technologyo.in particular the microcomputer, has

. come to play important role in our oxganizabion. It is e
.© crucial that we develop a better understanding. of the
.. various factors that affect nanaggrs' decisions as to.

*

whether to .adopt this technology. - The purpase of Prancis' .
research is to develop and test a model of the relationships.
between a variety of external variables, and individual ~ .
managers' intentions to use microcomputers; and also between
the managers' intentions and actual usage of "the teghnology. .

The study is being conducted in a large number of major
Canadian firms and Prancis has asked that our company be one
of the research sites. This would entail a.number of
managers filling out a questionnaire. .

Our company should Benefit from the study by better
understahding the reasons for microcomputer usage., It will
spe¢ifically help us understand how to better manage the
introduction of this type of technology so as to naximizo

. the benefit that accrues from {t. . ’

- - ~ 5

I would apprecrate if you can spend some:time to complete .-
the attached questionnaire and send it back to me within a

week. ' .

Thank you. ' | - “



Appendix 5

Summary of Study accompanyiggvietter to Company

An Empirical Study of the Usage of Microcomputers
. ) by Managers =

The Problem

Information technology - computers, communication networks
and the like - has assumed a role of growing importance in
. both private and public sector.organizations during the
1980's. And this technoiogy is' no longer the private
. preserve of small, groups of cohputer specialists; rather,
the office automation and end user computing movements are
placing information technology into’ ‘the  hands of workers at
*all levels, in all areas.

The emergence of the business microcomputer has played a
central role in this trend. Many of the information
1 processing, and communication tasks that were pteviously

. performed on larger computers are now being carried out on
microcomputers by the wvery managers who need the information
- the 'end users.' However, the rapid growth-of
"microcomputers in the workplace has not been without
problems. - The term 'user friendly' entered our vocabulary
mainly beesause many desktop computer systems agren't. In
some -offices, having a microcomputer has been viewed as a-
status symbol, but the systems themselves have .gathered
dust. In other cases, the system is used, but only a
little; adoption of new applications has been slow or
nonexistent. In still other cases managers prefer to
delegate the actual task of "using the computer to
subordinates, even in situations where it is clearly more

o :dyangzgeous Ed: the manager to use the computer himself or
erself. '

.'d
1

Because information tgchnolcgy. in partfcular the .
microcomputer, has come to play such an important role in ..
' modern organizations, it is-crucial.that we develop a better
undcrstandlng of the various factors ithat affect managers'
AU .decisions as to whether to adopt this technology. -The
purpose of this research is to develop and test.a model of
. the' relationships between a variety of external variables,
= and individual managers® intentions to use microcomputers;
and also between th9 nanage:s' intentions and actfual usage.
of the tochnoiogy i

Y - - ~—
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T -
~ The €tudy

A crd&s-sect{onal questionnaire methoddiogy wiil be used.,
The questionnaire instrument has been developed to measure

- - ’ .
the factors contributing to managerial attitudes and R
organizatiqn norms. The instrument has bggﬁ carefully tested
- in the Western Business School. It will now be applied in a
major field study of 600 nanagers, in a nunber of major - .
Canadiah firma. ] ‘
The ‘study' s.jindings should provide ‘much valuable -general "
insight 1nto the major reasons for microcomputer usage. It Coee
: will ically help us understand how to better nanage . >
‘the introduction of this type of technology into fitﬂs 8O as .
to maximize the benefit that accrues from it. - 7 . .
. — ' A
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- Appendix &

Summary of Response rates

‘Respofise tb Letter * Numbers

Number of ;ananies contact by letter 354

Number of companjes Who agreed to participate - 77

Nuﬂber of Eonpanies who refused%patticipation 53

‘Number of non respondents .-

.

Response to Phone Calls

* Number of compani'es by phone

Number of companies who agreed to participate
" Number of.companies who refused to participate

Number of companies wgdid not return any

questionnairg -

Total number of companies who participated

Response of gnegéiphnaires

Number of questionnaires sent

Number of questionnaires returned’
Number of unusable questionnaires

Number. of questionnaires used for analysis

)
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Appendix 7 o , T
. - = ' . o>
Companies which participated in the study
- . 3
COMPANRY . SENT RETURNED
1 Equitable Life .. . 10 6 -
, 2 Bmco Supply 10 i
3 Dofasco 2 2
4 Peter Kiewit Sons 3 2
o 5 May & Baker A ) 3 2 .
v 6 Harding Carpets - _ 6 4
7 Rio Algom . 3 0
8 Global Communications 20 17
9 Canadian Oxygen Limited 5 5
10 canadian Eoundation’'Company-Ltd. 6 4
_11:Hayes-Dana - 5 4
12 Selkirk Communications 12 7 -
13-Canada Starch - ., 1l .1
14 C-I-L : 20 14
15 Indal S 4 N
16 Gesco Industries 10 4
17 Sun Life Assurance Co. of Canada 25 22 =
18 Warner Lambert Canada 25 20 :
19 CDC Life Sefvices Inc- 3 2 .
20 Campbell Resources : 4 or -
21 Union Gas Ltd. 25 - 16
: 22 Mitel ) - ’ 10 8
23 Bay Mills Ltd. (Midland Division). 6 5 .
24 Bay Mills Ltd (Boneshield Division) 1 0"
25 Pepsi-Cola ) -5 (1]
26 Bank of Nomwa Scotia 20 18
27 Canada Trust ] 20 17
28 Molson Breweries of Canada Ltd‘ 15 11 !
29 Monarch Investments 1 1
30 Wang Canada ' 20 "8
. 31 Oshawa Group _' .12 9
*32 J.S, Redpath 11 8- .
33 Ultramar Canada Inc .o 20 18 -
¢ 34 Bank of Montreal 20 19 °
- 35 Torstar Corporation 15 10
36 John ere Limited * 9 9
. 37 Quédker 'Oats Co.” of Canada 30 11 ‘
4 38 B.J. Heinz of Canada -] 4 .
39 Hudson's Bay Company . N | 3
40 Gdodyear Canada & - 15 . 11
: 41 citibank. Canada ", 15 . 5
\ 42 Sears Canada 20- - 17 )
{/ 43 ‘Algoma Central Railway oo 7 7 -
4 T e .
ma“u e T e w L ‘\( I R S AN S L i S Y ':a:.-.é; l«'-‘ue_;;‘gb;.‘;»;.*a -
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Appendix 7 (continued)

COMPANY . SENT RETURNED
Cadillac Pairview 3? 0
VS Services 5 4
Crown Life: . . 12 11
FPour Seasons Hotels - : 3 2
Gandalf Technologies 15 10
NCR Canada 15 12
Totonto Dominion Bank 30 25
Suncor 20 12
‘Delta BHotels : 16 15
Hewlett-Packard (Canada) 15 1l
Northern Telecom Canada Limited 30 15
Imperial Life - 12 0
Bristol-Myers Canada ' 20 19
Ciba-Geigy Canada Ltd. 20 18
Imperial 0fl v 10 9
Volkswagen Canada 10 8 -
Ontario Northland Transportation 5 0
Toshiba of Canada 1l 0
Lawson Mardon Group 40 le
TOTAL : c 766 519

Response rate = 67.7%



..

-~

Appendix 8

. Demographic Profile ¢of Respondents

.Division in which the respondents worked

' FREQUENCY PERCENT
Accdunting .- ' T

10.6 :
“Finance s €0 11.6 * -
Subsidiary Cospany - 11 2.1
Data Services . 3 .6
Engineerinyg t 11 v 1.9 . on—
R&D ) 11 2.1
Manufacturing 9 1.7 .
MIS 63 11.9
Systems and Communications 1 .2
Human Resocurces L 19 3.7
."Quality Assurance = .. -2 4
Sales . _ . 24 4.6 - ¢
Materials -‘Management 6 1.2
Marketing - . 29 5.6 -
Product Development . 7 1.3
.. Distribution 6 1.2
Customer Services . 1l 2
Operations 40 7.7
Legal 2 .4
Administration 61 . - 11.8
Internal Audit , 4 .8
. Tax % 3 o6 " -
) Business Development 2 N
Estimating i . 2 .4 .
Contragting - _ . 1 2
Planni: 19 3.7
. Transportation . 1 o2
.Service 5 1.0
‘Credit ) A . 1 .2 -
Merchandizlng . €« — 5 1.0 . -
Purchasing ' - 4 .8 : .
Treasury s 3 1.5 -
Advertising ) 2 -4 -
System Research & Developaent 6 1.2 2
Tr&ining-Bducation 2 o4 &
Corporate Banking . 6 1.2 - Y
T li*ecticm ’ o 2 .4 -
, B 1,2 %
. Production ' - . g : .6 ' -3
Programming E o .2 ' 3
Actuarial -~-- - S o4 , I
Public Relations - "2 .2 -
Mtlil . - . 1 ’ '.2. " 2
. Spach Management ' ‘ 1 .2

e

. - -t
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Appendix 8 (cont{nued)

Position of Respondents . s «
_ FREQUENCY . PERCENT

Fresident - , . 3 .. -6
Vice President . 3§ 6.7
Asst Vice President . . .13 2.5
Director - B 48 9.2
Controller ‘ ° 33 6.4
Accountant ' . 24 4.6
Manager 249 48,0
Assistant Manager 11 2.1 N
Supervisor : 72 13.9 °
BEngineering Support s 1.0
Rroduct Manager . . 1l 2
Treasurer . 5 1.0
Chemist 7 4 .8,
.Chief EBstimator 1 .2
Statistician. 1 3
Design Engineer . 3 .6
Buyer ) 2 .4
Tax Consultant 1 .2
Line or Staff- ,

. FREQUENCY . PERCENT
Line . . 175 33.7
Staff. 33s6 64.7

Level in the Company _ T \L'
{1=President 7=First Line Manager)

-

¢

1’ President L 4 .8
2 : ) : © 38 7.3
3 ' 96 ' 18.5
4 " 124 23.9
3 , - n 4.1
6 ' » 55 - 10.6
7 Pirst Line Manager 117 22.5

‘. -

. PREQUENCY PERCENT = .

. s .
po, Mo L e e N . \ R
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Appendix 8 (continued)

Budgdt Controlled by Respondents

PRBQUBNCY PERCENT

—

None : ' 19 14.8 .

Under $50000 - ~ 4 6.6
$50001 tq $250000 - S? 11.0
$250000 to $500000 .. 48 - 9.2
$500001 to .$1 million 62 11.9
$1 milli to $5 million g9 - 17.1
over $5 million 91 17.5

Not applicable 58 "11.2

-

» ~ - -

Number or people reporting to. Respondent

- R ) )
¢ -
-

FREQUENCY PERCENT
None ' < . ' 89 17.1

l to 4 ’ . ~ 175 33.7 -
5 to 10 . 157 30.3
11 or more v . ’ ’ 82 15.8
T 12 . 2.3

ghest Bduca!!ona; Level ot Raspondents

?RBQUENCY PBRCENT

Completed high school <7 26 5.0
Some community college 32 6. 2«
Completed community . - .38 7.3
Some University . T u'-’gg;ﬁw{,
Completed University , 192 - 37,0 -
-Graduate Degree : - 153 29.7

— M
;{,’f‘m_\‘ -
. .

. j: N .
N S .




" Engineering

Arts )
. Law . S o 3
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Appendix 8 (continued)

-

University Major of Respondents

.

- " PREQUENCY PERCENT

Accounting 68 13.1

.8
Nuclear.?hysics . ' 2
Commerce T
Camputer. Science-Programming _
Electgonics - _ 2
Business ’ .
Chemistry .

History - o ' o3
Science . : ) .
Marketing ' 3
Mathematics e
Textile Technology ] 4

Bconomics

English .
Agriculture e ~
Music Bducation - .
Joutnalism - '
Broadcast Technology
Philosophy

Social Sciences
Architecture

RN NN
{

-~ - - -

o 1 N . »

. S oo . © . oo .
ex of Respondents : e
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o, . Appendix 8 (continued) '
R ~ _ ) Yoo . T
o AAge g_f_ Respondents Lt . - -
. N ' .
. ) . FREQUENCY - PERCENT ‘ .
. 25-30 . - 77 14.8 i .
31-40 . Ce .. 248 47.8 \
41-50 ' 7 .- 133 25.6 T .
+ 5l-66 — —_— ) 50 9.6 ' ' :
61-65 . - - 6 1.2° . ) .
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) * ‘Appendix.9.. . . _
- . TComparigons pf Data Received
A ) bafore and after 30 September, 1987 _ .

e Means - - ‘*.
N . ¢ 2-tail
variable Before 30 Sept. After 30 Sept. ~Probability

BEXP2 T l.4 - #,2273 .033 s
IMPACY - 3.6186 . 3.9767 - - .041 '
ANXIE2 4.1695 . 4.4884 .016

.  HELP1 2.4903 - 2.0588 - .07

. . BELP2 * 2,5503 - 2.1875 .02

- HELP® 2,8608° . v 2.0833.. . 014 =

: PERCEP6 3.2817 2.7143 .031 - '

. PERCEPS 4.1634 "+ .. . 13,5116 017 ¢

:. IN:PACZ ' ?'. 2126 -. T . ‘.\ L'o 7955.. . .. &J ' ..042. .

-
- .
- . .
, N=475 ‘N=44g'
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—RESEARCH QUESTIONNAIRE

" The purpose of this questionnaire is to measure your attitudes
and beliefs about the benefit o¢f ,computers, as well as other
factors that contribute to +the effect;ve use of microcomputers.
Your cooperation in the study will contribute greatly to its

, Success. Please answer all questions. Your answers will be
treated in absolute.confidence. Any data collected will only be .
used in aggregate form. -

_ﬁLEASE ANSWER BASED ON YOUR OWN FEELINGS. THERE ARE NO RIGHT OR
WRONG ANSWERS. ONLY YOUR OPINION IS IMPORTANT.

. THANK YOU VERY MUCE FOR, YOUR COOPERATION.

k)

-

' Should you have any questions relating to this survey, Please get,
_ in touch with me. .
Francis Pavr1 .
Doctoral Candidate
School of Business Administration
- . University of Western Ontario
* : ) London, .Ontario N6A 3K7
' Tel: (519) 661-2111 x S$134 or (51°) 679~ 7723

“« : PLEASE NOTE

Each scale should be circled in the number that describes your
evaluation of the item being judged.

Please answer every question and circle every scale.
Each scale shouild be circled in only one position.
Work rapidly. Rely on your first impressioﬁg '
Pretasts of is questionnaire indicate thg avenage completion
time is: qbou \ggbminutes

Ndbhwh

——— R - ! ' ! . *
H




SECTION i: Computer Training and Experience

L

¢
.

[y

whica of the following categories best describes the level of training you
have had in the use of computers, both mainframe and microcomputers.

/ . —

. ®

v

Hainframe Courses Microcomputer’ Courses

[bne Extensive] [Ione bxtm:u‘
1. General Courses at a Tommunity : ‘
college or university............. 1 2 3 4 1 2 3 4 -
€. Trainin§Pprovided by vendors . .
_ or outside consultants........... 1 2 3 4 ///4r’ 2 3 4
3. In house company courses.......... 1 2 3 4 1 2 3 4

4. Throuqh';elf study....... NS I F3 3 4 b 2 R

Please rate your experiénce in working with cdmputers, both mainframe
systems and microcomputers by circling the choice that corresponds to your
level of experience in each category.

. o Level of Expeiience\_

. ' ﬁ;ﬁ bud@wﬂ
1. Using microcomputer packages such as spreadsheets, -
word processing or data management...........cceceieniiaaann 1 2: 3 4

2. Use of a fourth geﬁiration computer lahdhaqe or query L Y

language, such as Focus, Ramis, SQL, etc..........cuiunnnnn. 1 2 3 4
. . . o y oo
3. Building models: finan¢ial, statistical etc. on a . X B
microcomputer or mainframe system..........cosasatusisacesssle 2 '3 4
. 4. Programming in a computer languige such as Cobol, Fortran -
: °r‘ B.Sic'll.l-l!'..l'lI."lll..l.-.’ll‘.l"Illl."'!..'!.'l'l-‘-l 2 .s - ‘

S. .Patticipated'in the nofi-technical design of computer systems ) : -

such as feasibility studies’ and requirement analyses........l 2 3 ‘4
6. Participated in the technical design of. computer : : ‘ ’
such as system analysis, design and implementation.......... 1 . 2 3 4
- , » ~ .
How do you rate your Eouputor skills. - ) i _ -
uovxcs]x]zlafnls|s|7|xxnm' ,
How do you rate your typing skil C
. .
o NOVICE | 1 |2 | A T4 | s | 6] 7| ExPERT o -
l‘-‘“:' l - ,
. ", . . .
. ‘ . L) - P . »
” . * b » R - ~ '
F: lﬁm‘;‘xlm‘r -t'“" e - L ;~‘ N : T ‘:., ’ b = -» -v" ot ;«' ,"
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SECTICN B: Potential Impact of Computers

In this section, there are a serieg of statements on the potential impac

of computer technology on society. Please rate you: agreement o
disagreement with each- of the  $tatements by . cxrc.lﬁq the appropri
number: . ‘ o .o

- Strongly Stroagly

1. Conputcrz:an businesses will have the effect of making
‘jobs ‘more> mechanical and less personal ......................... 1 2 3 4 S

2. In the future, power will be concentra:ed in the hands of the

technolegy elite...c.veenrivirenennrnsanesans Srerrereeiiaiaa, 1 2 3 4 5
3. Computers are beneficial aids to modern soc;éty ........... Y 2 3 4 5
4. Coap:ters§w111 create more jobs than they will eliminate....... 1 2 3 4 s
5.‘ Human Seinqs vill misuse the power of the computer..:..; ....... 1 2 3 4 S
6. Computers are changing the world too rapidly.......... seeennann 1 2 3 & 5
7. Our country relies too much on computers......... NP el 23 4 3

8. Computers dehﬁnanize society by treating everyone as a numbgr..l 2 3 4 s
9. .Computers have the potential to control our lives.............. 1 2 3 4 5
]

In this section, we would like to gauge how comfcrtable you are with the
general use and understandinq of computers.

* |strongly . " Strongly
, . Agree Undecided _ Disaqree
. 1. I am confident I could learn computer skills........ Seeeeanaaa 1 2 3 4 S
2. I am unsure of my cbilityyrb learn a computer. lanquaqe...' ....... 1 2 3 4 5
3. I will be able to keep up with the inportant technoloqicnl v
ldvances Of COMPULErS......coocvudacerncnrornnninns teeeeaeneaas 1 -2 g 4 S
4. I feel apprehensive about using a microcompuéer.. ............... 1 2 3 4 5
5. If given the opportunity to use a microcomputer, I am \ - :
afraid I might demage it in some way.......... eeeserreeaieeased 203 405

6. I have avoided microcomputers because they are unfamiliar tome.1 2 3 4 § .

7. 1 hesitate to use a nicrocu;putcr for fear of making mistakes .
thlt!c&l’lnoﬁ COP.’I s B LB eI E BB LsLetBssssatbiecnat e IA 2 3 ‘.' 5

8.1 am unsure of my ability to dinterpret the output from a
aicroco-puter ............. et erassssestsesnanannns SN 1 2 3 4 5

9. § hayo di'!iculty undcrstandinq most technoloqical ung:crs., ..... 1 2 3 4 S

- 10. Conpu:cr terminology sounds 1tkc confulinq jquon tome........ 1 2 3 &4 S

— ’

—
. .

t rd

r
e

Ares *  Ungecided  Disagree




- SECTION C: Mansgement Support and Policies

)

’
In this section, we would like to find out how you feel dbout the resources
provided by management and others to help you in your u\ago of
microcomputers. . .

X Stroagly
. o Aree Undecided innnn
1. I am convinced that management is sure as to what

benefits can be achieved with the- use of aicr&conputersf.......l 2 3 4 H)
2. There is always a person in the orqan}zation whom we can tumm ’
to for help in solving problems with the computer system....... 1 2 3
3. A central support group (eg information centre) is
available to help with problens Ceeete s aar sttt 1 2 3
4. Training courses are read ly availagle fot us to
improve oursergs in the e of nicrbcouputers ................. 1 2 3
- S, 1 am always supported and encouraged by my boss to use
- the computers in the performance of my job............. eeeees 12 3
¥ 6. Management has provided most of the necessary help and
resources to get us used to She computers quickly..............1 2 3
7. We are constantly updated on new software that can ﬁelp ’
us use the microcomputers ??re effectively.....ca.vvinvviiinn, 1 2 3
8. 'Management is really keen to see thdt we are happy - ’
N with using our microCOmMPULErS. ... ... ccituirverroronsnnnnnnnns ...l 2003 éif‘
=t - k*wl

-

Do formal  .microcomputer policies about the following items dxist
your organization? If they exist, are they helpful or unhelpful?

«Ae , .
\ , Y Extremely /f?;x;remely
‘ ‘ . Yes No Don't Know Helpful - 5£¥’ Unhelpful - f&
1. Hardware acquisitioa......1 2 3 1 2 ¥ e s A
2. Software acquisition......1l 2 3 1 2 3 4 H) . jgb
3. Data backup procedures....l 2 ) 1 2 .3 4 2 T
4. Documentation standards...l 2 3 1 2 3 4 5 el
5. Access to corporate data..l 2 . 3 1 -2 -3 4. 5§ ==
6. Other policies..err™\..1 2 3 1 2 3 -4 5.

(please specify)

In general, hov helpful do you feel are these policies in the pét‘%?nlncc o{.?oqp~jﬂﬁ?
i
EXTREME HELP ]1|z|3|4|s|s|7]:x-rnsntuxuunm/”’ il

Vi o i B »" . T e
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SECTION D: Orjanization Usaqe L} .
Plotse indicate the ;é el and tgta of growth of usage of microcomputers .

by‘cthc' members in your organization.

‘* Level of Usage .'

Rate of Grovth

Very
. . . *  Ifigh
1. Jamegers in ay Peer Growp............ R §
2. Pebp-l.c in Top Management..... o e S B
3. Subordinaées..3....:................‘ ..... 1
“a. SECTEArieS. . vttt et 1
- ey . ; ) " -

!cry Rapid Mo

Gnnui Grdvth
3445 3 4 s
3 4 s 2 3 4 )

SECTICN E: Feelings. about Microcomputer UsaGe

about using your mdiearccomputes.:

» The scales are pfesén:ed as follows:

An.n:crxvzx[1|213|4|§r§[7|

o . In this seation, please ratq the scales below

ADJECTIVE ¥

uy

For.these sccles the,sccle poditions are defzngd as fOllOHSx)

(1)‘e remely -X
- {2) -qdite X,
.. (1) slightly x

The followinq exanfle illustrates the scale positions and their meanings.

?

the ;ahlnas-vasx ;
e AESTRUL | 1] 2 6
- HEALTHYw| 1 Q 6
. --WONDERFUL | .1 6
LoNG |1 ] 2. 6

Accordinq to the. rcsponsc:, the person's vacation was
ncithcr vonder ful nor terrible and slightly short.

Osinq a uic:ocoaputot in my job is
REWARDING | 1 | 2 | 3
PLEASANT | 1 |/0] 3

-+ ' FRUSTRATING | 1 | 2 } 3.

", ENSOYABLE ,. |-1 | 2 ] 3

S - .7 S NEGATIVE |.1 |-2 [.3
.. ‘..S\ . \’ % ]
S INTERESTING | 1| 2] 3

]

\

4

(S) slightly Y
(6) quite ¥
{7) extremely Y
(4) neither X nor Y; equally Xar Y

¥
HECTIW -
UNHEAL \
TERRIBLE
SHORT .

-

[ S16]7]

ERR NI KN

LS 16 7,0=

s P 7

1s18YT7

1s1e17]

ext;enely hectic,

~

UNREWARDING :-
UNPLEASANT-

UNENJOYABLE

. POSITIVE

UNINTERESTING

My vacation in

¢

quite -healthy,

according .to how you féel

-

»
. -
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SECTION F:;Belicfs.’boutrﬂicrocomput.r ﬁsaqc

In this section, we would 1 ke to find out what you believe are the
advantages .and disadvantages of \.& using microcomputers in your jeb..

808

Stromgly Heutal Strongly
\ Agree Dizagree
1. Using a microcbmputer helps me make better decisjons )
by giving me access to bigher qualny infomnon ........ 1 2 3 4 5 6 1T .
? L}
2. Using a microcomputer allows me to be more i - N
independent of my subordinates and secretaries........... 1 2 3 4 $§ 6 7
3. Using a microcoqpkvfter exposes me to the vulnerability
of computer breakdown and loss of data................... 1 2 3 4 S5 & 7
4. Using a micreocomputer allows me to be more innovative
. by providing the opportunities for more creative. "
analyses and outpuls............000nn leteceresaneteonnnnn 1 2 3 4 S 6 7
S. Using a microcauputer qives me the apportum.r.y to . .
+ enhance my nanagerui image... .. .ivqiitiiiieas PP § 2 3 4 S 6 7
6. Using a nxcrocoaputer improves my productivity on the
Job... il e treeeeeraeeaean, e e 1 2 3 B s 6 2
7. When I use a microcomputer, I find it difficult to .
‘ inteqrate the, work on the computer into my ensr.‘nq vork 1 2 3 & 5 & 7
8. Usipg .ym.crocomputer can take up too umch of ny. L
time in perfommg luny tasks R AR E L CEEE TR 1 2 3. 4 5 6 7
Pleau rate the beljefs, embodied in the p:cvi'ous quesw.ions according )
to their importance-or unimportance 1n your job ’
* ". L. R - A " _.
v . . . |Extrenely Neutral Extresely
. .- : > S Imcortant Unssportaat
'1. Having information to make better decisions.,............ 1 45 6 7
= . ) o o, . . . ’
2. To be more independent of my secretaries and ) . ' -
:ub9rdi.mt.es......,.................................;7/...1 2. 3 4 -S 6 7
3. Security of -information i my job...'.......'.... ...... ....1 "2 3 4&4f‘s 6 17
‘.’4. Having the ability to be more innovative with amlys-s _ .
lndoutpu:s.,,......................._. ....... P § 2 3 4 S5 6 1
5. Presenting & tunaqgrj.al i.luqc in- " Job..o.iu.nnt cheesedl 2374 5 6 7
6. Maving the ability ‘to inprwc ny preductivity. cedieseeassl 2 3 4 5 6 7 ’
7.‘.1ut¢qrat.inq the vork of the computer into my currm: ’ e S
j* routin"l.'l.l.l‘ll.'.l"l'..l.lll.....‘l.l...'llll"l 2 3 ‘ s 6 -‘1
8. ‘rakinq time to work on the picmonputer........‘:.‘:......1 2 3°4 S 6 1
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SECTION G: Perceptions of Others towards your Usage

L4

you to use your microcomputer.

209

- In this section, we would ,like to have your perceptions of how other oxpéct

*Stromgly
Agree

-

1. Nost pecple vho are important~to me in my job think I
should be using the microcomputers regularly in my job..l 2

2. People 1n top management think I should be using the
microcomputer regularly in my job.........cciiuiiinann. 1 2

3. My i'sne_diate superiors think I should be using the-.
microcomputer regularly. . .....vvtevrercircnirncnaenanan 1 2

4. My fellow managers think I-sh.ould be using the computer
more inmy Job.....ciivrernnnnenens et esssesect et eenna 1 2

S. My subordinaies think I should be using the computer
more in my jJob...o.ciiviieann. beeancasesrenvonsencarsas 1 2

6. Generally speaking, I want to do what people in top

management think I should do......... Cetecastearenanas .1 2
7. Generally speaking, I want to do what my immediate
superiors think I should d0.....ceovvvrvrrnonsoensesaessdl 2
. - & ..
8. Generally spéaking, I want to do vhat my fellow managers
.think I should do.....eevveecsancnnns Sesssestecantnennnan 1 2

9. Generally speaking, I want to do what my subordinates
o think I should db......c.iiuteieenncaiocctncnncennncenns 1 2

10. My superiors will expect better petfformance from me now
that I have been given a micro to assist in my job..... 1 2

11. My using a microcomputer well will cause my peers to
congult me with problems with their usage of micros..... 1 2

.

12. My using a nicrocou?uter well will cause my subordinates

¥ to consult me vith probleme with their usage of micros...1 2

Reutral Stroagly
Disagree -

3 L] S -] 7

Finally please rate the importance of these expectations. L
;- .
' Extresely Neutcal Extresely
Iportaat Unimpoctant
13. Having my superiors expect better performance Erom .
“ ..O....-.".'...IICCl....l.l..l.Q"...'...'.'...Q'.'.1‘ 2 3 ‘ s 6 7
14. Having my peers to ask me for help with problems in ‘
) their microcomputer usege is........cc0i0vivereccrnnnann. 1° 2 3 4 5 8 7
1S. Having wmy subordinates to ask ‘me for help with problems . )
in their microcomputer usage is...............ciunnnn. 132 3 4 85 & 7
A . 4 .
oy - L

L] .2 . L)
- . . N . . !
D 1 . L

":'. . RN A . R Ve TUNRTrY) . ..t"‘_--wl. . N
O A2t < NPT T D S e s T A W o S R T
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SECTION H: Microcomputer Usage ‘
14 Do you use-your microcomputer. , :
‘\\' 1. NO : —’[Go to Question 8 on the next page
2. YES :
2. * With respect to the requirements of your current job, please indicate your extent of
usage and your level of expertise on the use of.- microcémputer packages. Circle the
nunber according to the following categobies. . 4 '
. Extent Level
& of Usage of Expertise
ot - Toa )
at Great] {jlovice Expect
~ . All Exteat
a. SPREADSHEETS (eg. Lotus 1-2-3).........00c0cunnnn 1 2 3 4 1+ 2 3 4 S
b. WORD PROCESSORS (eg. Wordperfect)..... itreennen 1 2 3 @& 1 2 3 & S ’
" ¢. DATA MANAGEMENT PACKAGES (eg. dBASE III)..... S § 2 374 1 2 3 4 S
d. MODELING SYSTEMS (eg. IFPS/PC).....ccovenncnnnns 1 ] 3 4 1 2 3 4 S
e. STATISTICAL PACKAGES (eg . SAS/PC or SPSS/PC)...1 e 3 4 1 2 3 ¢ S
£. GRAPHICS, PROGRAMS (eg. Chartmaster, GDOM)....... 1 2 3 & 1,2 3 &4 8 *
qg. COMMUNICATIONS PACKAGES OR mcnoulc MAIL... 0 .1 2 3 -4 1 2 3 4 S
h. FOURTH GENERATION LANGUAGES (eg. FOCUS)......... 1 2 3 4 1 2 3 ¢ 5
‘1. THIRD GENERATION LANGUAGES (eg. Fortran, Basic).1i 2 3 4 1 2 3 4 ]
j. OTHERS. (Please specify programs by name) - -
i 2 3 4 1 2 3 4 S
3. with respect to the requirements of your current job, please indicate to what extent
. d&o you use the microcomputer to perform the following tasks.
. ot To a very
- » ' at. Ceeat | ,
' All Tatent
a. LOOKING FOR TRENDS...... - eeanas 1.1 2 3 4
D. FINDING PROBLEMS..........ocvvvnnnnnnn. eossancnas sesnsesle 2 3 4
“C. PLANNING.(......... crseseiesnens tesesrsesrsans ssvseasne 1 2 3 4
d. FORECASTING........0x0re Ceresenes B SRS | 2 3 4
€. BUDGETING.......000cvvbennnncans ereasessieessnecnaneranan 1 2 3 4
f. COMMUNICATING WITH OTHERS......cccovcecevccnons FXRET R 1 2 k| 4
g. CONTROLLING AND GUIDING ACTIVITIES........ccuvvsunnncnnns 1 2 3 4
" h. MAKING DECISIONS.......... Seeesesesesrsesaseserrananaarns 1 2 '3 4
4. On an average working day, how much time do you spend on the system?: -t
1. ALMOST NEVER , 4. 1 TO 2 HOURS _ . i,
2. LESS THAN HALF HOUR , S. 2 T0 3 HOURS
.3. FROM HALF HOUR TO 1 HOUR S.MMWJWS
S. On the average, how do you use a microc ter?
th ge. he ::.zmms.y: you use a & ompu
1. SEVERAL .TIMES A DAY 4. A FEW TIMES A MONTH _ g
2: ABOUT A DAY - S. ONCE A MONTH :
3. A FEW TIMES A WEREX 6ussmumnmu
. \
6. If youn have a nicroco-punr ot home, how much time do you spcnd working on u a4t home?

1. wns'rmn .. 4, 1702 HOURS
2. msmwm ,_t_,zm:m -
REES. P . ] HOUR TO 1 MOUR - 6. MORE THAN 3 HOURS )
K mo IV K WICROCONPUTRR AT HONE <. -
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.. 7. In this section, please rate hov-satisfied you are vith the following charac:e’u:zcs
of your microcomputer system.
[ Extresely Kestral " Dxtresely -
Satislied . Dissatisiied
. chutcr systu s sppropristgness for assisting .
your own particular job functions..... Reeocsessecncenans 1 2 3 4 S
# .
- Back-up té prevent accidental file loss.................. 1 2 3 4 -5
L .
Keyboard TayOUL. .. .oueeereunnnoneeslorerenernennnnnieennn 1 2 3 4 s
Promptness of maintenance and repair......... EEERTRER PR 1 2 3 4 S
, Quality of maintenance and rcpair...................:....1 s 3 4 5
Quality of rintout.......iiieiieiitiianiiti i 1 2 3 4 5
Quality of video display.........c.vevievneannnnn. ceveaaa 1 2 3 4 s
’59“5! of ‘rnponu..‘. ..... fececacaatsesanresanasesasraanas 1 2 3 4 . S
BaSe Of USEC...q.ccoeveevronosoncsncansasnssssnsssnsvsnsoal 2 3 4 S
)lamq"!aem: of files (copying,  deleting, renaming .
and general organization of files..l 2 3, 4 5.

*

In general, hov satisfied are you with your microdomputer systes?

EXTRENELY SATISFIED 1 ]2]3] 4] s |6} 7 | EXTREMELY DISSATISFIED

. .
-3

Hov long have ybu been using your microcomputer? .

MONTHS =~ e X . ’
P - - ‘ . 7
' ' " Go to next section in the next page ' >

s. 1 a.not 'usinq a microcosputer because I find it difficult to gain access to’
" a machine. .

' AcRer’ | 1| 2|3 |a]s|6|7]| pisacae
" 9. I:am not using & microcomputer becauss J;. do not know hcw to type wtn:
| aoass | 1| 2]3|«|s|6]|7] omsacez —
10. I am not using a microcosputer bccausc I am-too busy to lum how to use it.

AcREx | 1 | 23] . fs]et2] nxsacn:x ¢

"11. I intend to begin using microcomputers

[
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SECTION 1. Background Informatlon.

- ” -~

The following informgtion is needed -to help. us with the stutistical
-analysis of the data. This information will allow comparisons among -°

different. qroups of managers, and comparisons with similar managers in -
other organizations. - )

1. The division.and/or department. in which you work:

Your position.

L1

—p—

Do yQu consider your pesition a line or staff? (Circle number)

1. LINE . .

2. STAFF - M 3 . ° ) »
On a sc’!e of 1 to 7, ‘please indicate your level in the orqanizltxon.
(1=President or CEO and 7=First line Hanager) ) o

Te
.

President h first Line
er CEO |1|2|3|4|5|6|7| Hanager-

Approximately how large is the budget for which you are. _held directly accountablr .
{Circle number)’ .

1. NONE _ . -/
2. UNDER $50,000 .° . ) o
3. 850,001 TO $250,000 ,
4. $250,001 TO $500,000 ' ? C -
5. $500,001 TO $1 MILLION . A _ : , .
6. $1 MILLION TO $5 MILLION - _
- 7. OVER $S5 MILLION o : '
8. NOT APPLICABLE.

Egy uanylpeople report directly to you.

. - - - - ‘
R
1. NONB .
. .

What is }our highest level o! sducation?

’ ‘ 1. COMPLETED HIGH SCHOOL.
2. SOME COMMUNITY COLLEGE/TECHNICAL PROGRAR
. - 3. COMPLETED COMMUNITY COLLEGE/TECHNICAL PROGRAM o
(Specify Major) ____ S - - ,
. 4. SOME UNIVERSITY \
- S. COMPLETED UNIVERSITY. UNDERGRADUA : )
(Specify Major) — - v
6. GRADUATE DEGAXE ; . ‘ : : 0
(Specify Major)___. . . : N

What is your sex?

-

hd 2~m ’ ' :

What is your present sge? TEARS
P . ‘,‘\~

L I S s
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In this' final section. we would. like to find out in wvhat ways you think
that microcomputer usage cah be improved in your organization. Please list
any suggestions you say. have in making aicrocomputer usage more effective
~ and efficient. ' : : i '
) = < -
- ) - - N )
- . ;‘:'-o’- =
. ’ / *
\ . - / .
- ] BTy
- . -

‘nunkyou very much .for your- cooperation. Please check that you have.
- answered all -questions. 1f you have ‘any other comments you would like to
make, plaase feel free to write them below. - ‘ oo

= 2
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