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ABSTRACT

In recent years, the diffusion of end-uservoriented Information Technol-
ogy (IT) within organisations has met with mixed success. The reéctions to
this technology, which can be cqnsidered to be an iﬁnovation in the workplace,
range from enthusiastic adoption to hostile rejection, and are typical of the
reactions to innovations in general. Nevertheless, because this IT is an
integral part of many organisations' plans, orgénisations must have a good
understénding of the factors which may influence its use. The purpose of this
‘research is to develop and test a model outlining potential factors and their

inter-relationships.

Because personally using IT can be viewed as an innovative behaviour,
two areas of prior research were used to develop the research model. First,

‘the Diffusion of Innovations model (Rogers, 1983), postulates that édoption of

an innovation is dependent upon several perceptions one has of the innovation.

Second, the Theory of Reasoned Action (Fishbein and Ajzen, 1975), posits that
behaviour in general is motivated by an individual's attitude towards éarrying
out the behaviour, and his subjective norms. These norms are based on what
one thinks that others expect one to do. These two theories were melded into

a general research model to investigate the central research questions:

1. What are the users', and non-users', underlying perceptions of
personally using IT?

2. Do any of the above perceptions dominate? If so, which are they,
how are they linked, and how do they affect the decision to person-
ally use IT?

3. What are the effects of others' expectations about one's using IT on
one's decision to use, or not use, IT?
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Items to measure the perceived characteristics of innovating, the
subjective norms, and innovative behaviour was developed and administered in a
cross-sectional survey to 540 individuals in seven organisations. Three data
analysis approaches were used, including a comparison of adopters and non-
adopters of IT, regression analysis, and structural equation modelling
(LISREL). The analysis results provide support for the general model, and six
of the seven specific research hypotheses. Usage of the technology was found
to be highly correlated with one's attitudes and subjective norms, and the

determinants of attitude were consistent with diffusion theory.
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CHAPTER ONE
INTRODUCTION
In technology, anything is possible if
you don't know it isn't available yet.
Anon.
Any pr;oblem can be solved given enough
time and money, but you will never be

given enough time and money.
Anon.

1.1 THE PROBLEM

In recent years a particular probleﬁ within érganisations has been having
considerable time and money devoted to it. This problem is based on the fact
that the proportion of the work force which processes info;mation rather than
produces material goods has been rising dramatically. In the U.S., estimates
are that it is now over 50%, and will rise to 72% by the end of the century
(Barcomb, 1981), while in Canada it is expected to reach 60% by the end of the
decadev(J. Brown, 1984). At the same time, however, while industrial product-
ivity rose 85% in the U.S. during the 1970's, it is estimated that white
collar productivity rose only 4% (Connell, 1979), or may even have remained at
a 1960's level (Bowen, 1986). Serious attempts, therefore, are now being made
to raise the output of "information workersﬁ through large investments in
appropriate computer-based information technology (Curley & Pyburn, 1982;
Greenwood & Greenwood, 1984; Quible & Hammer, 1984). This has caused.a rapid
»growth in the use of computers outside the professional computing circles and
has created a number of issues and céncerns. These concerns started to
develop early in the evolution of.the use o£ information technology (IT) by
lay users (non-systems professionals). For example, some.five years ago, one
survey of senior informétion Systems (IS) practitioners and academics had

already identified among their three top concerns the improvement of IS



planning, the facilitation and management of end user computing (EUC), and.the
integration of data processing, telecommunications and office autbmation
(Dickson et al., 1984). The use of IT by lay users is.part of all three
concerns, which demonstrated the impact that the diffusion of IT was having in
organisations. This has spawned a number of studies into the diffusion of‘end
user IT,Vail of which have attempted to understand some of the basic forces
which underlie this diffusion (see, for example, Brancheau, 1987; Christensen,

1987; Pavri, 1988).

The issues arising out of these concerns are being widely examined, but
two different perspectives seem to exist. One. is a Management Infofﬁation
Systems (MIS) viewpoint, which cbncentrates mainly on problems createa by the
influx into cbmputing of individuals who personally assume‘many traditional IS
functions by acquiring and using their own IT. The other is an office automa-
tion (OA) perspective, whose focus deals primarily with attempting to have IT
win acceptance by users in organisations. While much has been written about
the management of end user IT in both areas, very little has been grounded in
theory, which has been a chronic problem in IS research (see Weber, 1985, for

some of the recent discussion).

Researchers.in 0OA and MIS have chroni;led two significantly différent
reactions by potential users to IT. At one extreme is unbridled enthusiasm,
wherein the user recognises the benefits of using the technology,‘and adopts
it wholeheartedly. The other extreme is overt hostility and resistance
wherein users are often forced to adopt thé technology against their will.
Between these extreme cases lies the complete range of reactions. Indeed,
these reactions seem also to be typical of those who are responsible for

setting policies with respect to the use of IT within organisations. The



president of one company was quoted as saying that user IT was "a snare and a
delusion" which ate up resources but produced little in the way of results
(Pyburn, 1986, p.49). At the same time, however, a senior MIS executive from
a Fortune 500 firm was quotéd as saying that user IT is "becoming increasingly
like the telephone - everyone should have [it] without being forced to justify
it on the basis of measurable cost savings'" (Pyburn, 1986, p;SO). These
reactions seem to typify the responses to user IT across organisations. The
purpose, therefore, of thisv research is to investigate the factors which
underlie these reactions, with particular reference to users, and potential
users, of IT. As Strassman (1985) put it: "once an économicélly feasible and
technologically efficient electronic system is installed in the work place,
there still remains the question: will people use it?". In too many instan-
ces, the unfortunate answer has been "No!'". Many péople are still resisting

the technology, or are accepting it only grudgingly.

Although there appear to be no hard quantitative data describing how
rgsistance to IT is affecting its diffusion, some indications do exist. For
example, a spécialist in the US Office of Personnel Management was quoted as
saying that "as many as 40 percenf of all functionally sound office automation
projects fail to provide the expected benefits because of a lack of cooper-
ation from users'" (Freedman, 1983, p.82); More recently, one survey concluded
that integrated office systems have not been widely accepted (Canning, 1985a),
while a second survey of some 6400 mini/micro-computer sites indicated that
only 18% had some form of integrated OA (Verity, 1985). It is unclear how
many additional mainframe OA systems exist,.but it is clear that use of IT is
not growing as expected in some quarters, but is meeting resistance. It seems

that the "office of the future' is still in the future in many organisations.



While some researchers have chronicled the resistance to IT by lay users,
others have descfibed the rapid growth of end user computing (EUC) and the
problems that can occur when users enthusiastically take to the technology.
EUC was described as "booming' some five years‘ago (Rockart & Flannery, 1983),
with "growth rates of 50 to 100 per cent per year' (Gerrity & Rockart, 1982,
p-1). It appears as if this growth in EUC continues today. A recent survey
of 295 firms found that 54 per cent had established organisational sub-units
(Information Centres) whose roles are specifically to support end users, while
another 22 per cent of the firms indicated that they intended to do the same

"end

within the next two years. The conclusion reached by the author was that
user computing will continue to grow' (Hoffman, 1988). To MIS professionals,

.this growth creates a number of problems.

One of the concerns faced by MIS practitioners is how to control micro-
cémputers (micros). This concern is evidenced ip the titles of many articles,
including '"Managing the Micro Invasion" (Chrysler, 1985), "What To Do With Al1l
Those Micros (Keen & Woodman, 1985), and '"Controlling the Microcompﬁter
Environment'" (Kahn & Garceau, 1984). It appears that, to many observers, EUC
is equated to the use of micros, and the attention of many organisations and
researchers, therefore, with respect to EUC is directed at this techpology
(for example, Pavri, 1988, focussed solely on the use of micros by managerial
level employees). Furthermore, of the Information Centres in the survey of
295 firms cited abové, 90 per cent evaluate microcomputer software for end
uéers, while less thén half of that number evaluate mainframe/mini software
for end users (Bohl, 1988, p.48). In any event, it seems as if microcomputers
are seen in many firms as a problem, but it is a problem of control and
integration because of their proliferation, not a problem of getting individ-

uals to use the machines.



Another major concern among the IS community is that many end users are
under-educated with respect to computing. This lack of education cpuld have a
significant, négative impact on decisions made by these users, and on the
overall intégrity of their computing. Examples exist of enthusiastic yet ill
trained end users making mistékes costing firms tens of thousands of dollars,
because they did not test prope?ly their self-developed programmes (G.B.
Davis, 1981). End users are also characterised as having '"a frequently
careiess ... attitude toward system operational efficiency" (Guimaraes, 1984).
The more users who do their own computing, the more it is felt that the
overall information system's efficiency will be degraded. Finally, many-
writers see end users as creating a threat to the role and future of IS
professionals (Laberis, 1983; Guimaraes, 1984; Zink, 1984). One afgument is
that '"personal computers have already made users largely independent of
mainframes [and that] future developments in software will enable [them] to be
independent of IS departments for software suéport, as well" (Dearden, 1987).
All of these issues and concerns are raised by.the large influx of end users
into computing. None is based on users' resistance to IT. On the other hand,
to properly manage the use of IT by these users, organisations need to under-
stand. the underlying forces which motivate the users to take to the technology
so enthusiastically. Until these forces are wunderstood, addressed, and
managed appropriately, many of the attempts to control the diffusion and use
of end user IT.may be seen as 'turf protecting" by the users. Thus, these

forces need to be identified.

The question which must be addressed, therefore, is why there exists, on
the one hand, a tremendous pull by some users towards using IT, and on the
other hand, a resistance to using the technology by many other potential

users. If the forces which are at work in either case can be understood, it



will provide a tremendous advantage to organisations which are trying to

manage the diffusion of IT.

1.2 RESEARCH GOALS AND QUESTIONS

The mofivation for the present research is twofold. The .first is to
investigate and validate a theoretical basis for the study and management of
the use of IT by laypersons. It does this through the development and testing
of a particular model of the process by whicﬁ potential users decide to adopt
or reject personal, hands-on use of information technology. As will be
discussed more fully in subsequent chapters, the research is based on two
distinct yet theoretically linked bodies of research. These are the diffusion

of innovations paradigm, and the attitudes paradigm. Diffusion theory has

developed over the years as a basis for understanding and examining the
introdﬁction of innovations. In that the use of information technology by lay
users is an innovation within the work place, there should be benefit in using
diffusion theory to examine the téchnology's adoption or rejection by poten-
tial users. Attitudes theory has had significant success in predicting
behaviour in general, with one of the most successful models being the Theory
of Reasoned Actiom, as developed by Fishbein and Ajzen (Fishbein and Ajzen
1975; Ajzen and Fishbein, 1980). This theory should help to gain insight into
the forces which underlie the particular behaviour of adoption or rejection of

IT.

Both bodies of theory posit that behavioﬁr, in this case personal use of
IT, is very much a function of both personal and social factors. In terms
used by the Theory of Reasoned Action, the personal factor is based on one's
perceptions about‘the outcomes of performing the behaviour, which are synthe-

"sised into an Attitude about the behaviour. The social factor is a function



of whether one perceives that others expect one to carry out the behaviour, in
this case to actualiy use the technology. This is termed the Subjective Norm.
Diffusion theory provides considerable insight»into the determinants of these
two factors with regard to the adoptidn.or rejecfion of an innovation. This
research will draw on both bodies of work to examine the acceptance of infor-
mation technology by lay users. It will pay particular attention to the
perceptions.of these users about the outcomes of using, or potentially using,
the technology, and to their perceptions of whether others expect them to

adopt or to reject its use.

Tﬁé second goal of the research; once the theory is tested with respect
to the diffusion of IT, is to provide a basis for the derivation of prescrip;
tions and guidelines for addressing, and subsequently managing, the concerns
of MIS professionals and managers withvrespect to the diffusion of user IT.
These concerns relate both to the resistance to IT by some potential users,
and to its perhaps overly enthusiastic adoption by others. If prescriptions
and guidélines can be developed, hopefully both the time and moneyvdevoted to

this problem should be more wisely spent.

Thus, the major questions underlying the research include:

1. _What are the (potential) users' underlying perceptions of
personally using information technology?

2. Do any of the perceptions of personally using |IT predominate?
If so, which are they, how are they linked, and how do they
affect the decision to personally use IT?

3. What are the effects of others’ expectations about one's using
IT on one's decision to use, or not use, IT?



1.3 THE PERSONAL WORK STATION

Because the reaction to information technology seems to be quite general,
not dependent on specific instances of the technology, this study will focus
on the adoption or rejection of use of "generic IT", termed the Personal Work
Station (PWS). The PWS is defined as a set of computerised tools designed for

personal use by an individual, which usually consists of a personal computer

(microcomputer) with one or more software packages, such as a spreadsheet or

word processing programme. A PWS could also be a computer terminal that is
hooked up to a mainframe computer, again with the appropriate software. The
key aspect of a PWS is that it is computer technology used directly by the
user, as opposed to‘through a third party. Secondly, the use of the PWS is
generally interactive. This view of arPWS could include a single, on-line
system used from a terminal. In this instance, its use would likely .be
determined by one's job, and thus this aspect of PWS usage will also be

investigated.

Some researchers have concentrated specifically on the microcomputer- as
the basis for studying the use of IT (see, for example, Pavri, 1988). This
seems to be overly limiting in that use of either a mainframe terminal, or a
microcomputer, are very similar at the level of the individual user. From a
functional perspective, both kinds of IT are employéd in organisations by lay
users to carry out many similar tasks. Moreover, it seems that that the
differences between terminals or micros for non-communications applications,
while still evident, are becoming increasingly transparent to users. Many
"user friendly" applications originally developed for micros (e.g. word
processing{ spreadsheets, etc.) are now offered on mainframes, while some
applications originally developed for mainframes (e.g. statistical packages

such as SPSS) are now available for micros. The latter development has been



made possiﬁle because the performance of micros, including file storage
capacity, processing power and speed, is improving dramatically to close the
gap with mainframes. This again tends to reduce the differences between
mainframe and_micro use. In fact, it has been argued that dumb terminals will
become obsolete, and the personal computer and intelligent terminal will
eventually merge in "a single box" (Healy, 1987).> Finally, the discussion in
the various bodies of literature tends to deal not with the reaction of
individuals to'specific forms of IT, but to IT in general. Therefore, to
exa@ine these reactions at an initial macro level, this focus of this research

is on the generic Persomnal Work Station, as defined above.

1.4 RESEARCH AND DISSERTATION OVERVIEW

This dissertation is organised as follows. The next chapter provides a
brief review of some of the work conducted to date with respect to the use of
IT by lay pérsons. In that managing the diffusion of end user IT can be
viewed as a specific instance of the implementation of an information systenm,

the chapter also discusses implementation research within MIS.

Chapter Three“ then focuses on the theoretical underpinnings of this
research. As was discussed above, this study is based primarily on the Theory
of Reasoned Action (Fishbein and Ajzen, 1975), which is a generalised thepry
of behaviour. Diffusion theory is used to couch this general theory in the
particular context of adopting or rejecting information technology. It helps
tO'détermine the speéific perceptions of performing the behaviour which shoula
be salient in forming .an overall Attitude about. adopting PWS usage. The
chapter develops and presents the research model which guided the data collec-

tion and analysis.



Given the nature of the research questions and the variables to be
studied, it was concluded that a field survey would be the most appropriate
research approach. This required the identification and/or dévelopment of a
survey instrument with which the data would be gathered. Chapter Four de-
scribes these activities, and presents in detail the instrument development

process that was carried out.

Chapter Five presents the data collection and analysisvactivities. It
shows that the research model is supported by the data, as, to some degree,
are virtually all of the research hypotheses. Analysis of the data shows that
adoption of IT is predicated by three major factors: one's Attitude about
using the technology, the perception that others expect one to use the tech-
nology (the Subjective Norm), and the perception that one is required to use
the technology in one's job. The last factor is investigated by determining
the degree to which one feels use of the technology is voluntary. Further-
more, analysis of the data shows that diffusion theory is most beneficial in
defining the variables with which to set the Theory of Reasoned Action into
context. In particular, the perceived characteristics of innovations, as
defined in diffusion theory, are significant determinants of one's attitude
towards using the innovation, and help e#plain the different reactions of

individuals to using.IT.

Finally, Chapter Six discusses the implications and limitations of the
study. Particular reference is paid to the- research gquestions as outlined
earlier, and to the managerial implications of the outcomes of the data analy-

sis. The Chapter concludes with some suggestions for future research.
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CHAPTER TWO
THE USE OF INFORMATION TECHNOLOGY BY LAY USERS
The easiest computer to use
is the one you don't have to.
: An anonymous survey respondent.
2.1 GENERAL
The purpose of this chapter is to briefly outline the key issues tﬁat
have been identified with resbect to managiﬁg the use of information technol-
ogy (IT) by iay users, and to highlight some of the research that has been
conducted to date that relates to this phenomenon. In general, this includes
-research on end user computing (EUC), dffice Automation (0A), information
systems implementation, and attitudes towards use of information systems. The
chapter concludes by presenting arguments for viewing use of the PWS as an
innovation, and discusses the benefits of using diffusion of innovations

theory to investigate the acceptance of PWS in organisations.

2.2  1ISSUES
2.2.1 General

As was discussed in Chapter One, the genesis of the motivation for this
research was in the issues raised by research into end user computing and
office automation. These have been the primary areas where direct investiga-
tion of the use of IT by lay users has been carried out. The literature
~indicates that there seems to be a wide range of distinctly different reac-
tions to use of PWS, from_enthusiastic adoption through apathy to hostile
rejection. This section will very briefly re?iew some of the work to date in

this area.
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OA and EUC are discussed together because, although they may have different
fpci, at the level of the individual adopter they present similar opportuni-
ties and hazards. For example, while several definitions of both EUC and OA
exist, few help to differéntiate between the two phenomena. A typical defi-
nition of OA is "the incorporation of appropriate techﬁology to Help people
manage information" (Barcomb, 1981, p.lj see also Greenwood & Greenwood, 1984;
Meyer, 1983; and Vogel & Wetherbe, 1985). EUC is generally éeen té be the
direct hands-on use of a compufer by a non-systems individual (see Henderson &
Treacy, 1984; Rpckart & Flannery, 1983; Sprague & McNurlin, 1986). The
similarity between these definitions is more striking than any difference,
which is also true for the specific uses of the PWS that are discussed by
writers in each area. For éxample, within OA some include such functions. as
data processing, decision support systems, and data base management systems
(see Greenwood & Greenwéod, 1984), while under EUC others discuss word pré-
cessing, electronic calendars and electronic mail (see Benson, 1983; Canniﬁg,
1985¢). Thus, there appears to be no clear distinction between EUC and OA
based on either their definitions or their applications. They both can be
viewed as the use of IT by non-systems professionals, offering similar bene-
fits and creating similar problems. Therefore, at the level of the individual

adopter, managing the use of the PWS should require similar approaches.

.2.2.2 Beﬁefits and Proﬁlems

As has been discugsed in Chapter One and in the previous section, the
issues within OA and EUC tend to revolve around the usage of the PWS. Within
EUC, the main issue is the rapid growth of PWS usage, and the problems this
creates, while in OA the,main focus is primarily on the potential users'

resistance to the technology. When the benefits of using the technology are
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indicated, they generally relate fo effecti?eness and efficiency concerns.
For gxampie, personally using the technology is perceived as>being quicker
than having to go through an intermediary, and more effective'fhan the user
trying to indicate to aithird party what his needs are. The user "knows what
he wants" and should be allowed to get it for himself. . From the Information
Services Department's (ISD's) perspective, the benefit of héving users re-
‘sponsible for developing their owp‘applications is that it is'éeen as one way
of "breaking the systems development bottleneék" (Alioway & Quillard, 1983;
Gremillion & Pyburn, 1983). From the users' perséeétive, oné benefit of PWS.
uSage is that it frees fhem frqm aependency on the ISD. These are onl§ a few
of the ways‘ip which lay use of IT can be of assistance in organisations. In-
short, aithéugh effectiveness and.efficiency can be .achieved in many ways,

hands-on use of the technology is the vehicle for doing so.

Use of information technology, however, is not alwaYs‘seen as benefi-
" cial. 1In fact, resistance to the use of IS in general has been a factléf life
for years. Over.twenti years ago, Ackoff (1967) argued thét "of those [compu-
terized management information systems he'd] seen implemented, most have not
matched expectations and some have been outright failures". This leads to a
resistance to be involved with the system. Résistance can also exist, howev-
er, to functionally sound systems. For example, Afgyris (1970) presented
several arguments'why managers would resist "rational" management information
éystems; Ambngbthem was the argument that usage of an MIS would put informa-
tion increésingly under contfol.of senior management, and reyeal tovit things
it had never seeﬁ before,.thué'hemming in middle managers. Fﬁrthermore, he
argued that usage of an-ﬁIS»makes‘a middle maﬁager more accountable for wider

ranges of information. By not‘using the MIS, therefore, the middle manager
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might be able to continue to avoid these developments. As can be seen,
Argyris' arguments were not in the context of actual hands-on use of the
system, but simply in the manager's use of its outputs. His ideas were echoed
some fourteen years later:

Unfortunately, information management systems are not panaceas.

They are only tools. The technology can make good employees

better; it cannot make a poor manager into a good one. Following

the implementation of an information management system, informa-

tion is much more visible and much more widely shared than was

true when information systems were limited to a hard copy medi-

um. Consequently, mistakes are much more visible too (Foster &

Flynn, 1984). :

The potential effect this is having on actual users is best illustrated
in the following comment from a practising Chartered Accountant:

In carrying out a Section 8100 review, | used to do a few ratios
and some other work and sign it off. Now, by using a computer
to do the analysis, you have to explain 35 ratios instead of 10.
The end product is probably of higher quality, but it takes longer
and is more expensive. In today's marketplace, this creates a
difficult fit (quoted in Hibberd, 1988).

Thus, implementation of information systems has often served to raise
expectations about individuals' performance, a factor which could lead to
resistance to its usage. This certainly also holds for use of the PWS, of
which the above accountant's comments are likely an example. The resistance
to PWS, however, goes beyond these concerns. Resistance to PWS also relates
to the significant chahges within organisations that PWS usage may wreak, and
is evidenced in such titles as "The Rocky Road to Office Automation"” (Chapter
15 in Sprague & McNurlin, 1986). There are many hypothesised reasons for this
resistance, including the fear by many workers that the influx of the tech-
nology will result in the loss of their jobs (Canning, 1985b; Quible & Hammer,
1984; Thiel, 1984). This is fueled by the fact that one of the touted advan-

tages of office automation is a reduction in labour costs. For others, there
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is the simple difficulty of "human adjustment to technology" (Matherly &
Matherly, 1985; Uttal, 1982). This phenomenon is not.peculiar to computers,
but has:existed for decades, dating back at least to the industrial revolu-
tion. In fact, the word "sabotage" has been traced back to the reaction of
weavers to the introduction of mechanical looms in Europe. These workers
attempted to wreck the looms by throwing their wooden shoes, called "sabots",
into the machinery. Overall, these factors can create a significant negative
reaction to IT, termed "technostress", which is the "inability of an individ-
ual or organization to adapt to the introduction and operation of new technol-

ogy'" (Brod, 1982, p.754).

The new IT also carries the threat of both deskilling and élienating
workers (Blackwell, 1988; Wynne & Otway, 1983; Zuboff, 1982). '"Deskilling"
includes removing human judgement from decision making, and instead substi-
tuting reliance on "computer" direction for actions. '"Alienation" is a result
of the changing interaction patterns among workers, where the computer becomes
the primary focus of interaction, not . other people. Both deskilling and
alienation are significantly discouraging to the affected employees. Certain
systems can also increase the organisation's ability to monitor and control
individuals' work (Keen, 1981, Zuboff, 1982). Typists' keystrokes can be
analysed, so that typing accuracy and speed can be accurately computed, and
degradation in performance quickly identified. For employees dealing with the
public, the length of their interaction with clients can be monitored and then
compared to the results of the interaction. °The author is aware of a.major
airline which is using_such information as the basis for salary adjustments of
their ticketing and check-in personnel. Even the time away from terminals can

be reported. Finally, indications exist that prolonged exposure to video
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display terminals (VDT's) may have negative effects on one's health, which is
becoming a major concern to many employees, especially women (Debow, 1988;
Kirkpatrick, 1988; Susser, 1987). Among the potential problems are severe
back pain, eye strain, increased Stress, and pregnancy difficulties beéause of

VDT electromagnetic radiatiom.

These negative aspects of technological change are all becoming well
publicised (Thiel, 1984). Apparently, however, many individuals also resist
using the PWS simply because they fail to see any qf its benefits (Salerno,
1985). This is true among senior levels of the organisation as‘well. Some
executives see PWS usage simply as "executives typing" (Fearon, 1984; Benson,
1983), or as a means of reducing their "human" support. Thus, their personal
use of the technology offers no perceived advantage over the their current way
of opérating, and they reject using the machine. More importantly, however,
this lack of perceived benefits may be leading some senior executives to
inappropriately prevent others in the organisation from using the technology:

During a recent systems review for a major hospital, reviewers

were astounded to find virtually no personal computers in use.
Apparently, the executive had issued an edict that they were not

allowed. Instead, all processing was done on an antiquated,
- centralized-site mainframe. Needless to say, many users were not
happy..... Some executives interviewed [in a variety of firms]

indicated a lack of appreciation for computer technology. Many

questioned how personal computers fit with the existing mainframe

technology. They also questioned the much-vaunted productivity

gains associated with micro-computers (Gilmore, 1988).

Finally, there is evidence of a generalised resistance to computer
technology because of the potentially negativé effects it may have on society.
Lee (1970) found that computers could be regarded as either "beneficial tools

of mankind", or '"awesome thinking machines'". The latter factor leads to an

aversion to computer interaction. Morrison (1983), when attempting to



replicate Lee's work, found that his subjects had significant concerns over
the possible "disemploying and dehumanizing effects - as well as disquiet over
thé control computers could exercise‘over their lives". In that these were
attitudes of individuals who were not directly affected at the time by com-
puters, they therefore reflect a mofe generalised aversion to computers. This

in turn could lead to resistance to personally using PWS.

‘2.2.3'Summary

In generél, the reaction to personal use of IT covers a wide range of
behaviours. These reactions raise a number of issues. One major one, how-
ever, is how to control the rate of diffusion of the technology, so that the
organisational goals for its use can be attained. In some cases, the goal may
be to slow the rate of diffusion, while in many others it will be to increase
the acceptance of the PWS by potential users so as to increase diffusion.
Historically, managing the acceptance and use of IT, and its outputs, have
long been concerns among MIS professionals. The next two sections describe
some of the work that has been conducted in this area so as to put the use of

PWS into the greater context of use of information systems in general.

2.3  INFORMATION SYSTEMS IMPLEMENTATION

To some, the introduction of PWS into the work.place can be considered a
special case of information systems implementation (for éxample, see
Christensen, 1987). Development of the PWS is seen as a step in the continu-
ing evolution of information systems, which has been characterised by contin-.
uous reductions in the physical size and ﬁost of computer>hardware, commensu-
réte with substantial gains in its performance; The PWS is a result of this

evolution, which, simply, has made it pdssible to put IT into the hands of
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"end users". Now, they may directly "support" themselves, where previously

they had to deal through intermediaries to acquire computer support.

It is a basic axiom that the role of information systems, in general, is
to enhance the performance of the decision makers in organisations. How this
basic goal is operationalised, however, has been open to debate for decades.
Over twenty years ago, Ackoff (1967) identified, what he called five mistaken
assumptions that systems designers made. For example, he argued that:

"most MIS's are designed on the critical assumption that the

critical deficiency under which most managers operate is the lack

of relevant information. | do not deny that most managers lack a

good deal of information that they should have, but | do deny

that this is the most important informational deficiency from which

they suffer. It seems to me that they suffer more from an over

abundance of irrelevant information.

In spite of such comments, Ackoff did support the notion that an MIS was
intehded to, and could, improve the performance of managers if developed

properly. His criticism was with respect to how information systems were

implemented.

Systems professionals, therefore, have long been concerned with how to
successfully implehent information systems so as to achieve the aim of im-
proving the performance of their clients. Because "improved performance' is
such a difficult construct to measure, several surrogates for success have
been used. One of the most popular has been usage of the system. The idea
here is that a system cannot be a success if it is not used. Because rational
individuals would not use an ineffective sygfem, usage must mean effective-
ness. As stated by Ein-Dor, Segev and Steinfeld (1981):

Given the close relationship between use and success, it is clear

that an understanding of the reasons for use and disuse would
contribute to the ability to construct successful systems, hence
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the importance of research in this area [e.g.] (Ein-Dor & Segev,

1981; Garrity, 1963; Swanson, 1974).

Later, Ein-Dor and Segev (1982) were to be even more emphatic about the
importance of system use:

there are a number of criteria for success - profitability, applica-

tion to major problems of the organization, quality of decisions or

performance, user satisfaction, and widespread use. These criteria

are clearly mutually dependent; profitability is correlated 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.

Another approach to assessing implementation success has been that of the
perceived effectiveness of the system. Briefly, this approach measures
effectiveness as perceived by the users, including user satisfaction with the
system and its outputs, perceived system quality, and so forth. Ginzberg
(1978, 1981b), one of the advocates of this approach, argued that the link
between usage of the system and implementation success was tenuous. If the
system is viewed as a service designed to enhance the performance of managers,
usage measures may be quite misleading as indicators of success. It is
obvious that use may not necessarily enhance performance. On the other hand,
it was argued that users' perceptions of how effective the system was in
enhancing performance couldlprovide a more accurate indication of whether the
system was meeting its objectives. Thus, perceived effectiveness could

provide a better measure of the success of the system's implementation than

system usage.

Finally, some have argued that both approaches may be appropriate (e.g.
Ives, Olson & Baroudi, 1983). Srinivasan (1985), in an empirical study of the

two approaches, concluded:



Researchers have to be extremely cautious about using surrogate
measures of system effectiveness. While in certain classes of
systems strong positive associations may exist between the two
types of measures [system usage, perceived effectiveness], in
other classes of systems this relationship may be non-existent.
Researchers will have to clearly specify what the exact nature of
the dependent variables are. System use and system effectiveness
may be indicating two entirely different phenomena.

Srinivasan's finding that the two measures might not be tapping the same
phenomenon had been previously identified in a study by Barki and Huff (1984).
In this case, they were studying 'decision support system success', and
specifically examined different measures of success. One of their perceived
effectiveness measures was user information satisfaction, while wuse was
measured by asking respondents to report the frequency that they used the
Decision Support System (DSS). One conclusion which Barki and Huff reached
was that:

the relatively small correlation between user information satisfaction
and system use (.394), [confirmed] that the two measures, while
related, are not measuring the same thing.

Given the foregoing, the question is raised as to what actually consti-
tutes implementation success. Unfortunately, the answer which must be ac-
cepted at this point is that the appropriate measure of success is contingent
upon the particular situation one is researching. Thus, the thrust of imple-
mentation research has been to attempt to identify the most appropriate

indicator of success in a particular situation, and then to understand the

forces which underlie success for that implementation.

In order to understand research into implementation, however, one should
first understand what implementation is. Implementation is defined by Nutt

(1986) as "a series of steps taken by responsible organizational agents in
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planned change processes to elicit compliance needed to .install changes"
(p.230). Wifhin information systems, implementation was defined as:
an on-going process which includes the entire development of the
system from the original suggestion through the feasibility study,
systems analysis and design, programming, training, conversion,
“and installation of the system (Lucas, 1981, p.14).

The common thread in both definitions is the idea of "responsible
agents" planning chaﬁge, or "conversién", from one way of doing things to
another. It is seen as a rational process. In fact, Lucas' definition of
implementatién, is a paragon of rationality. Given these characteristics,
therefore, it might be argued that the introduction of PWS into organisations
is sometimes not necessarily one of planned systems implementation. This is
primarily true in the area of EUC, which seems to be a user driven phenomenon.
There is not necessarily any planned change, because the users:react, on their
own, to the vagaries of the moment and adopt PWS usage, often by acquiring a
microcomputer. Similarly, many IS professionals would argue that often there
is no '"responsible agent" involved in the acquisition and use of a PWS.
Instead, in many cases, there are quite irresponsible agents who do not follow
the tried and true rules of system development and implementation. Thus, in

this situation, use of the PWS is seen by IS professionals as a "failure', not

d success.

The foregoing argument with respect to the acquisition and use of a PWS
does not intend to imply, however, that all instances of users taking over
some systems functions for themselves are negative. Many organisations have
recognised the benefits of end users doing their own computing and application
»development (Dévis & Olson, 1985; Gremillion & Pyburn, 1983). Having users

take over systems devélopment tasks can help to relieve the shortage of
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systems development personnel, eliminates the difficult task of thé users
trying to coﬁmunicate their information needs to an analyst, and transfers the
system implementation process to the users. It is thought that users are more
likely to use systems that they have developed than those developed for them
by "exéerts"; " When users take over these tasks, however, it must bé recogn-
ised that certain risks exist from potentially poorly developed systems.
Policies need to be in place, therefore, with respect to user training,
quality control and assurance. In these situations, nevertheless, the use of
PWS is encouraged, and hence the situation does become one of plénned imple-
mentation. TFurthermore, while perceived effectiveness and other measures may
be indicators of success, use is seen as a necessary condition for success.
Thus, the focus of most of these implementation efforts is to encourage

clients to actually adopt PWS usage.

On the other hand, while the growth of EUC in‘organisations may or may
not be the result of implementation projects, Office Automation generally is.
This is due to the fact that these projects are typically introduced when an
organisation, as opposed to an individual, concludes that gains in productiv-
ity can be made from its employees' direct computer usage. Furthermore, OA
tends to be introduced as an integrated system on an organisation wide basis,
requifing that the necessary intra-organisational linkages be identified and
developed. More recently, inter-organisational systems have also been devel-
oped. All of this requires "planned change by responsible agents'. With many
of these projects, it genefally must be assuﬁed that gains in productivity
will occur, because many of the‘gains are hard to measure. For this reason,

system usage becomes the measure of implementation success,
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Given the above arguments, it becomes clear that in the case of PWS
implementation, use of the technology is a prime consideration, whether it be
"to discourage its use in some situations, or to promote its use in others.
Thus, an understandihg of the forces which motivate use or non-use of the
technology becomes a key factor in managing its implementation. This leads to
consideration of one's Attitude towards using the technologf, which has been
found to be a primary factor in systems usage. Some of the research into the

role of Attitude is described below.

2.4  ATTITUDE RESEARCH

Within MIS research there have been several studies of the gffects of
Attitude on system use. One of the earlier studies was that of Schewe (1976),
who found no relationship between whether individuals used a system and their
professed attitude towards the system. Schewe found thét while usage covaried
wi?h belief§ about MIS capabilities, it did not covary with attitudes towards

use.

Many other studies, however, have found that attitudes do influence
system usage. Schultz and Slevin (1975) found that four of seven attitudinal
factors corresponded highly with the likelihood that the respondent would use
the system. Robey (1979) used the Schultz-Slevin instrument and found that an
indicator of perceived worth of the system correlated highly with two separate
measures of system use. Based on his findings, he proposed an attitude
research model to investigate usage questions. Based on a series of studies,
Lucas (1978) had earlier developed a descriptive model of systems use. This
model presented several hypothesised determinants of systems use, including

users' attitudes and perceptions, technical quality of the system, situational
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factors, personal factors, decision style, and top management support for the
system. Of these, Lucas found consistent support for his hypothesis that
attitude influenced use. More importantly, however, he found that. attitudes
andvperceptions play the role of intervening variables between use and the

other determinants.

More recent stﬁdies have also found Attitude to be a primary factor in
systems usage, especially with respect to the PWS. Christensen (1987) found
that Attitude was a significant determinant both of the intentions of managers
to usé; and of their subsequent use of, a Decision Support System (DSS).
Pavri (1988) found Attitude to have a significant effect on the use of micro-
computers by managers. Finally, Howard (1986) simply recognised, a priori,
the effect of attitudes on managers' use of microcomputers. Starting with
this recognition, he then investigated various hypothesised determinants of

Attitude.

While this discussion is only a cursory review of the research, it
nevertheless indicates the importance of Attitude with respect to system
usage. Given Attitude's importance, however, it would seem that some consen-
sus should have been developed about the construct's definition. This is not
the case. For example, as noted in a review of the research by Ives, Olson
and Baroudi (1983), MIS researchers have failed to distinguish between such
basic concepts as Attitude and User Satisfaction. While these are no doubt
cérrelated, and likely causally linked, they should be treated as conceptually
different. However, again as noted by Ives et al., a wide range of constructs
have been treated as essentially similar. These include felt meed (Guthrie,

1974), system acceptance (Igersheim,1976), perceived usefulness (Larker &



- 25 -

Lessig, 1980), feelings about the information system (Maish, 1979), and MIS

appreciation (Swanson,1974).

As will be discuésed in more detail in the next chapter, arguments have
been made that Attitude Change and Persuasion theory should be tapped in order
to providé a more theoretical underpinning for research into the role of
Attitude with respect to PWS usage (Moore, 1987). Specifically, the Theory 6f
Reasoned Action (Fishbein &.Ajzen, 1975) was proposed as a foundation from
which to proceed. Nevertheless, even once the need for clearly defining
Attitude based on theory was recognised by researchers, there still nave been
inconsistencies in its operationalisation, and in identifying its key deter-
minants. Three recent studies have used the Theory of Reasoned Action, as
suggested, to studytthe acceptance of user IT. Davis (1985) examined the use
of electronic mail and graphics packageé. Christensen (1987) studied accep-
tance of a Déé, and Pavri (1988) researched the general use of microcomputers
by managers. Enen though these studies all explicitly recognised the need for
a theoretical basis for studying the acceptance of PWS, and in fact used the
Theory of Reasoned Action, they showed no consistency in how Attitude was

operationalised or in how Attitude's determinants were identified . Their

approaches are described below.

Based on a review of the relevant MIS literature, Davis (1985) identi-
fied two general constructs, perceived ease of use and perceived usefulness of
the system, as the hypothesised beliefs which determined Attitude. Multiple
item scales to measure ease of use and usefulness were then developed. These
included such items as "using electronic mail gives me more conffol over my

work" for perceived usefulness, and '"learning to operate the electronic mail
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system is easy for me'", for perceived ease of use. Attitude was then opera-
tionalised using five semantic differential items (e.g. "good-bad"), based on

a seven-point scale.

While Davis identified general beliefs based on.a literature review,
‘Christensen (1987) fpllowed more closely the method suggested by Fishbein and
Ajzen (1975) to identify the relévant beliefs. Before conducting his full
study, he circulated an initial questionnaire to a convenient sample in order
to elicit‘particular beliefs that his respondents had about thé outcomes of
using the DSS. As a result he identified fourteen very specific beliefs about
usiqg the particular DSS in his study, the Interactive Financial Planning
System (IFPS). These included such beliefs as '"using the IFPS modelvimplies
less calculation and summation work", or "using the IFPS model makes it easy
to change the structure of the financial model". These elicited beliefs were
then included” in the final survey questionnaire, where respondents indicated
their degree of agreement with the beliefs (on a seven-point "agree-disagree"
scale). These beliefs were next evaluated by the respondent as to whether
they were '"positive" or '"negative" (again on a seven point scale). Each
"agreement'" statement was multiplied by its evaluation to derive an overall
score for the belief. Finally, to operationalise Attitude, Christensen used a

semantic differential scale containing seven items similar to those of Davis'.

Using both literature reviews and interviews with managers, Pavri (1988)
also identified some very specific beliefs about using microcomputers as the
determinants of At;itude. His final instrument included eight beliefs, such
as using micros "allows one to be more independent of subordinates and secre-

taries", or using micros 'provides access to higher quality information for
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bettef decisions'". He, however, did not attempt a more direct measure of
Attitude as did the other two researchers. Rather, using a method similar to
Christensen, he first multiplied the respondent's agreement with the belief
statement (on a 1-7 scale) by the professed desirability with the outcome
(again on a 1-7 scale). Attitude was then synthesised from these scales by

summing the scores for each belief.

These three studies are marked steps forward within MIS in the study of
Attitude, its formulation, and its effects on system usage. However, as can
be seen, much still needs to be done to bring some consistency into how
Attitude is formulated, and specifically into how the particular beliefs that
contribute to its formulation are identified and explicated. 1In that signif-
icant gains have been made by defining Attitude based on theory, rather than
being dependent on the contingencies of the particular study, it is recom-
mended that tﬂe'beliefs, which are thé basis of‘the Attitude, also be defined
based on theory. In this way Attitude will not simply be a function of
beliefs in a particular study. The next section suggests a method for doing

this.

2.5 THE USE OF THE PWS AS A WORK INNOVATION
As was defined earlier, implementation is basically a process of planned
changes. As indicated by Nutt (1986), these changes can involve:

1. technical innovations resulting from the applicaﬁion and use
of technology,;

2. administrative innovations dealing with relationships and
promulgating new rules, roles, procedures, or structures
within organisations; and -

3. adaptation of technology or managerial practices used by
competing or cooperating organisations.
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As can be seen, implementation is very much concerned with innovation in
organisations. TFor a number of reasons, tHerefore, a diffusion of inmovations
(DOI) framework should provide a basis for studying the implementation, or
diffusion, of PWS. First, the PWS is a technical innovation, both in terms of
its functions and its hardware. Second, its introduction has required admin-
istrative innovations to deal with the changed relationships between users and
IS professionals that its use has created. Indeed, implementation of infor-
mation systems in general can be seen as a process of innovation. Neverthe-
less, with the exception of a very recent increase in interest in diffusion
theory, described below, the DOI framework apparently has not bgén applied to
any great extent within published MIS work, either‘to study the diffusion of
PWS, or systems implementation in general. 1In a review by Rogers (1983) of
some 3085 publications, no mention is made of MIS nor MS/OR among the several
disciplines listed.

One notable exception to the lack of use of DOI within MIS is Perry &

"Kraemer (1979), who used a DOI framework extensively to examine the effects of
policy interventions on the diffusion of computing technology among American
local governments. Huff & Munro (1986) also developed an information technol-
ogy assessment and adoption model, and related it specifically to an earlier
DOI model developed by Rogers (1961). Zmud (1982, 1983, 1984) examined the
effects of several organisational-level variables on the diffusion of modern
software practices. One recent study by Raho, Belohlav and Fiedler (1987)
e#amined and found some evidence to support the descriptive nature of McFar-
lan's and McKenney's model of "Technology Assimilation" (McKenney & McFarlan,
1982; McFarlan, McKenney and Pyburn, 1983). This model described the various

stages of the technology assimilation process based essentially on the degree
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of institutionalisation of the technology in the organisation. Neither the
model, not the study, however, explicitly addressed the underlying forces
which motivate an organisation( to innovate, nor the process by which an
ultimate adoption/rejection deciéion is reached. Furthermore, all these
particular works primarily addressed diffusion at the organisational level,
not at the level of individual adopters. Finally, the use of é DOI model was
also proposed to study implementation methods, by Ginzberg (1981) with respect
to the implementation of MIS, and by Schultz & Slevin (1975) with respect to
MS/OR techniques. The latter saw implementation as "a special case of organ-
izational innovation" and a call was made for some rigour in the study of

implementation from this perspective.

In spite of these views and suggestions, the vast majority of approaches
to the study of MIS implementation, in general, and the diffusion of PWS in
particular, remain atheoretical. There have been, however, some suggestions
that the use of PWS can be viewed as a DOI phenomenon (see for example Hen-
derson & Treacy, 1986). Nevertheless, when work on this particular research
commenced in 1986, the author was nét aware of any others who were explicitly
applying the DOI model to the study of PWS. As the result, however, of a
presentation to a consortium of MIS doctoral students (Moore, 1986), contact
~was made with two other doctoral students who were also using the theory to
investigate IS implementation. These students, whose dissertations are now
completed (Brancheau, 1987; Alexander, 1989), had also not identified any
other explicit use of DOI theory with MIS. Brancheau primarily investigated
the potential adopters' environment (communication channels, organisational
actions), while Aiexander studied the adoption of an organisational level

innovation, data base machines. Nevertheless, while these dissertations were
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concerned with the diffusion of IT, and used diffusion of innovations theory,

they are only peripherally related to the current study.

In any event, given the success. that the DOI persbective has had ‘in
other disciplines, and the new found interest in it among MIS researchers, it
seems appropriate to apply‘DOI theory to the diffusion of PWS, Qithout being
accused of adopting a "framework of the month approach”" (Keen, 1980). Among
other beﬁefits, it allows the identification of generic beliefs which affect
Attitude, an objective highlighted in the previous section. ‘The next chapter

outlines how this was done with respect to this research.

2.6  SUMMARY

The personal use of information téchnology by individuals outside the
Information Systems Department is a phenomenon which has received considerable
attention in the last few years. To both organisations and individuals, PWS
usage has offered many potential advantages, whether it be with respect to end
user application development, or to the automation of many office functions.
Nevertheless, there are many indications that the acceptance of.PWS usage is
far from universal, which is creating significant management problems. Resis-
tance to information technology, however, is not a new phenomenon. There has
been a reluctance among many to the use of information systems since their
inception, with respect not only to hands-on use of the systems, but to use of

their outputs as well. This is the basis of the implementation problem.

With respect to the diffusion of PWS in organisations, it can be seen
that the initial measure of success of its implementation is the appropriate

use of the machine. In that actual use is theoretically predicated by one's
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Attitude towards use, this chapter reviewed some of the wo;:k that has been
done with respect to Attitude towards use of information systems in general,
and use of PWS in particular. It has chronicled some of the attempts, and
advances, that have been made to provide .a lmc‘>re theofetical basis for the .
sfudy of the effect of Attitude on systems use. vNevertheless, as was dis-
cussed, there still is much work to be done in couching this line of research
in theoretical terms. One of the suggested ways of doing this is to view the
uée (')f. PWS‘ in’ o;:ganisations as an inmovation, aﬁd thus to draw upon the body

of theory developed in the diffusion of innovatioms research.

It can be seen that there is an object, the PWS, which is central to
this study. Thus it may‘seem to some that this research is technology driven,
which opens it up to the potential criticisms of some observers:

Even to the casual observer, it quickly becomes apparent that the

IS literature is technology driven. - As each wave of new technol-

ogy occurs, the focus of the literature shifts to the predictable

descriptions of the technology, examination of implications, case

studies of use, exhortations to adopt, etc. This phenomenon is .

-present in both the professional literature and the research
literature; indeed, PhD dissertation topics appear to be a fairly
reliable indicator of what technology is "in" each vyear

(Weber, 1985). '

Although, as mentioned above, the PWS is the central object of this

study, it is not the central focus. This is use of the technology. Thus, the
intent of this chapter has been to show that the current research can be
viewed as a continuation of a long standing line of research, information
systems implementafion“ 'The intent of the research is to provide a more

theoretic.al' basis for this line of study. This basis will be developed in the

next chapter.
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CHAPTER THREE

THE DIFFUSION OF INNOVATIONS: A THEORETICAL FRAMEWORK

Things do not change; we change.

Thoreau, WALDEN

SECTION A: THE THEORETICAL MODEL

3.1 INTRODUCTION
Throughout their 1life c¢ycles, individuals and organisations tend to

prefer courses of action that continue their current ways of operating over
those that represent change (March & Simon, 1958, p. 173). Alternatives which
require a change are not normally adopted unless the present course of action
is considered to be in some way unsatisfactory. This may result from discov-
ering that the present programme of activities is inadequate, which leads to
undertaking a search for a better alternative. It may also result from
learning that a superior course of action exists, which makes the present
course in comparison seem unsatisfactory. This has been termed discovery of
the "performance gap" (Zaltman, Duncan & Holbek, 1973, p.2). Whatever the
impetus, according to March and Simon, once consideration of "change' over
"persistence” occurs, the process of innovation is started.

Initiation and innovation are present when change

requires the devising and evaluation of new perfor-

mance programs that have not previously been part

of an organization's repertory and cannot be intro-

duced by a simple application of programmed switch-

ing rules (March & Simon, 1958, p.175).
3.2 INNOVATION

The term imnnovation has been used in a variety of contexts, with a

corresponding variety of different meanings. In a review of these contexts by
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Zaltman, Duncan, and Holbek (1973), the following definitions of innovation

were discussed:

1. a creative process whereby two or more existing
concepts or entities are combined in some novel way
(p.7);

2. the process whereby an existing innovation becomes

part of an adopter's cognitive state and behavioural
repertoire (p.8); and

3. the idea, practice or material artifact that has been
invented or that is regarded as novel independent of
its adoption or non-adoption (p.8).

As a result of their review, Zaltman et al. concluded that the last
definition of innovation is the most appropriate. It focuses on why something
can be considered an innovation, whereas the first two definitions focus on
the processes of invention and adoption respectively. This last definition is
close to that offered by Rogers (1983), one of the pioneers in the study of
innovations, in the third and latest edition of his now classic book on the
diffusion of innovations:

An innovation is an .idea, practice or object that is

perceived as new by an individual or other unit of

adoption. It matters little, so far as human behaviour

is concerned, whether or not an idea is "objectively"

new as measured by the lapse of time since its first

use or discovery. The perceived newness of the idea

for the individual determines his or her reaction to it.

If the idea is new to the individual, it is an innovation

(Rogers, 1983, p.11).
3.3 DIFFUSION

An innovation moves through a population by diffusion, which is defined

as the "process by which an innovation is communicated through certain chan-
nels over time among the members of a social system" (Rogers, 1983, p.5). In

many early studies the diffusion of an innovation was compared to the spread

of a disease, which from the theory of epidemics follows.the classic S-shaped
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curve (Figure 3-1). Individuals were then.categorised depending how early or
late they adopted the innovation. Those who adopted early were the innova-
tors, or "early adopters", and individuals who adopted later were laggards.
Davies (1979), however, chronicled many of the weaknesses of this model. For
example, not all individuals are equally susceptible to a particular disease,
as the aQailability of iﬁoculations could make some initially immune. ' The
inoculation could wear off, however, and thus one's immunity miéht change. It
is difficult, therefore; to forecast the shape the infection curve will take
over time. In diffusion, the analogy to immunity would be somé predisposition
to resist an innovation. In any event, because of the somewhat simplistic
approach of the "disease' model, other models of diffusion have been developed
with the thrust being to recognise iﬁnovétion as a change process which is

influenced by a variety of factors.

3.4 INNOVATIVENESS

At the conceptual level, innovativeness is the dependent variable central
to many studies of the diffusion of innovations (DOI). . As defined by Rogers,
innovativeness is the "degree to which an individual or other unit of adoptibn
is relatively earlier in adopting new ideas than other members of a system"
(1983, p.22). This definition is quite popular among many diffusion re-
searchers, but appears to capture only part of the actual construct. Midgley
and Dowling have argued that this particular definition is, in fact, an
operationalisation of the construct, as it is couched directly in terms of the
construct's measurement (time of adoption),- not in abstract or conceptuél
terms. Such a definifionj is tautological, for "innovativeness is what we
measure, and what we measure is innovativeness' (Midgley & Dowling, 1978,

pp-230-232}. The result of this tautology is that any study of
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innovativeness using this definition must be innovation specific, which limits

the study's generalisability, and makes theory generation suspect at best.

Midgley and Dowling define innovativeness as. 'the degree to which an
individual makes innovation decisions independently of the communicated
experience of éthers" (1978, p.235). This definition reflects their view that
innovativeness is essentially a generalised pefsonality trait ''that all
members of society possess to a greater or lesser degree" (p.235). This
belief is also held by others. For example, Hurt, Joseph and Cook (1977)
argue that-innovati?eness is a ''normally distributed, underlying personality
construct, which may be interpreted as a willingness to change" (p.59). There
are, however, problems in viewing innovativeness as a general personality
trait. As will be discussed below, considerable research exits, as well as
anecdotal evidence, that innovativeness is not a general trait, but rather is
relative to a particular innovatiqn. Examples are legion of those who are
very innovative with respect to certain behaviours, such as using high tech-
noiogy products, but are unwillihg to change in other areas, such as eating

habits.

A second problém with Midgley and Dowling's definition is that although
it does include the vital communications aspect of the diffusionm of innova-
tions, the authors define communicated experience as "information passed
Vefbally between individual consumers [which] is generally based on actual
experience with the new product in everyday usage' (p.235). Linking the
communicated information to actual usage of the innovation seems to be overly
limiting. For example, soéial norms, which are developed through the commu-

nications process, can heavily influence behaviour, including the use of
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innovations. Such norms can arise without the communicators of the norm ever
having experienced the behaviour. One such e#ample is abortion, which inbmany
ways can be viewed as an innovative birth control method. It is probably safe
to assume that the behaviour of many anti-abortionists is heavily influenced
by the attitudes of others, most of whom will not have experienced an abor-
tion. While the vast majority of innovations do not have the emotional impact
of abortion, the point remains that usage is not necessari1§ fequiréd'in order
for a person to form an opinion about the innovation, nor for the opinion

holder to be able to influence others.

“Although it has been generally accepted that interpersonal communication
is likely more effective than other communications media, down playing the
influence of other media can create difficulties. An example is provided by a
study conducted by Midgley himself (1976). In researching different types of
influence on first time purchasers of six various consumer products, he found
that "in two cases interpersonal communication was more effective than the
media; in one case the effects were equal; and in the remaining three cases
marketing influences were more influential" (p.39). Although Midgley admitted
to some problems with the model he was attempting to develop, he concluded,
whatever the results did or did not demonstrate, that:

it is no longer possible to emphasize one type of
communication at the expense of another. Any

theory of innovative behavior must incorporate and
relate all channels of communication and influence

(p.39).
What seems. to be important,. therefore, in defining innovativeness is the
amount and type of information. required by an individual, relative to others,

in order to decide to adopt an innovation.



A further difficuity with Midgley's and Dowling's definition is that
innovativeness is related essentially to the independence of decision making,
and not to actual use of innovations. It apparently does not matter whether
én individual ever adopts an ihnovation, but rather that any decision is
arrived at independently. The independent decisions may always be to reject
the innovation. The authors address this apparently fundamental flaw only in
passing. They argue that perhaps adding the "degree to which an individual is
receptive to new ideas" might strengthen the definition, but that there was no
"pressing point to make this added complication" (p.237). Even if the authors
are given the benefit of the doubt and their meaning of "innovation decision"
is taken to mean a decisién to adopt, the exclusion of receptivity to mnew
ideas seemé to be quite simply illogical. As a first level definition, it
would appear that this receptivity is the essential component of innovative-

ness.

In spite of some of the problems with the definition of innovativeness
offered by Midgley and Dowling, their point is very well taken that the
generally accepted definition given by Rogers is conceptually weak. On the
other hand, one of the strengths of Rogers' definition  is that it shows
innovativeness to be a relative construct, an aspect whiéh, for reasons
discussed below, should be maintained in any definition. Thus, in order to
capture the points made by Midgley and Dowling, as well as the strength of
Rogers' definition, innovativeness is défined as foliows in this study:

Innovativeness is the degree to which an adopting unit makes

novel use of product(s) or process(es), as compared to other
members of the referent social system (Moore, 1987).



This definition is conceptually broad in that it taps several dimensions
of the innovativeness construct. The first dimension is adoptive innovative-
ness, or time of adoption of an innovation, which is the crux of Rogers'
definition. The earlier one adopts an innoyation relative to chers, the more
ﬁovel must be the use of the innovation in the referent social system. Thus,

an earlier adopter is more innovative than a later adopter.

A second dimension of the construct captured in the definition is use
innovativeness (Hirschman;v1980, p.288). This is the use of a previously
adopted innovation in a novel use domain or to solve a novel problem. It
should be noted that the product or process itself might no longer be an
innovation as it ﬁay already be well entrenched in the social system. It is
the novel type of use which constitutes use innovativeness. The greater the
degree of behaviour change required for the new type of use, the greater would

be the innovativeness.

Finally, the third dimension of innovativeness reflected in the defini-
tion is the degree to which the innovation is put to use, or implementatidn
innovativeness. The.relatively more an adopter uses an Innovation within a
given use domain, the more innovative would he be. Although no studies were
identified which examined this dimension, it is considered to be an important
part of the construct. It would facilitate, for example, investigations of
changing usage patterns over time, or of the differences between early adopt-

ers whose use remains constant and later adopters whose use might grow rapid-

ly.



The capturing of post-adoption behaviour is believed to be a strength of
the definition. For example, Tornatzky and Klein (1982) called for a measure
of innovativeness which would include sucﬁ behaviour, and suggested developing
scales to measure the degree of implementation of the innovation. The defi-
nition above calls for such measures. The definition also has other
gtrengths. First, it shows that innovativeness can be a property of adopters
other than individuals, such as departments or whole organiSations: Secondly,
it shows that use of the innovation is required in order for one to be inno-
Vative,‘and implies that the more innovations that an individual uses, the
more innovative would he be. Thirdly, by relating innovativeness to the
. "referent social system”, the role that environmental factors can play is
acknowlédged. Finally, the definition includes the idea of making decisions
independently of the communicated experience of others (Midgley's and Dowl-

ing's point), simply because novel use would imply that few others would have

experience to communicate.

As an example of the interrelation of the three dimensions of innova-
tiveness, consider the adoption of the Personal Work Station (PWS). A user may
see the benefits of using electronic spreadsheets to calculate month-end
balances, and therefore be among the first to acquire a PWS for that purpose.
This is adoptive innovativeness. If the user were then to acquire a different
application, such as word processing, use innovativeness would occur. Final-
1y, as the adopter used the spreadsheet relatively more for the same purposes,
calculating month-end balances, implementation innovativeness occurs. All
three innovativeness dimensions afe important when studying the adoption of
innovations in general and PWS in particular, as different motivations may

underlie the various behaviours.
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As was mentioned above, innovativeness is a "relative construct'" (Bigon-
ess & Pgrreault, 1981, p.70). First, one's innovativeness is relative to
other members of one's social system. Thus, particular behaviours may vary in
relative innovativeness across social systems, or, in other words, across tﬁe
reference domain of the innovator (Bigoness & Perreault, 1981, p.72). What
might be ihnovative in one social setting, such as bankers' wearing short
pants during a heat wave in London, is an entrenched behaviour ‘among the
banking community in Bermuda. The second domain where innovativeness may vary
in relative terms is With respect to the innovations themselves, which is
called the content domain of the innovation (Bigoness & Perreault, 1981,
p.-71). Individual innovativeness may vary along a continuum from high product
or concept specificity, to being more universal. This means that some adopt-
ing -units may‘be quite innovative with respect to certain innovatioms, and
very ﬁninnovative with respect to others. Again, this is illustrated in the
example cited earlier of individﬁals being very innovative with respectito

high technology products, but uninnovative with respect to eating habits.

The relativity of innovativeness may introduce confounding variables into
attempts to compare results across various studies, or even within studies.
This, however, should not be a problem in the current study. First, the
content domain was very narrowly bounded to include the PWS itself and its

‘various applications. Secondly, the reference domain (population of interest)

was defined as knowledge workers in office settings.
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3.5 THE MARKRET PERSPECTIVE

To date, research on the diffusion of innovations has tended to concen-
trate on either the characteristics of adopters or the characteristics of
innovations. The aim has been to attempt to determine what makes some
potential adopfers more innovative than others, or what makes some innovations
more adoptable. These approaches have been termed the adoption perspective,
in that they concentrate on the demand aspects of the process (Brown, 1981,
p;S). Brown has argued that the supply side should also be-considered, which
he terms the market perspective, in that it explicitly addresses the processes
by which an innovation is made available to potential édopters. This per-
spective takes the view that potential adopters do not act so much out of free
will, but.rather make choices within a given set of constraints and opportun-
ities. These include the potential adopters' 1éve1 of awaremess of, and_fheir
access to, the innovation. Brown has argued that a "diffusion agency" can
affect the rate of diffusion of an innovation by manipulating both of these
constraints. TFor example, access to an innovation is a function of a number
-of factors, including product affordability and availability, and the adopt-
ers' aécessibility_ to the market itself. By manipulafing factors such as
these, the agency can attempt to affect both the rate aﬁd direction that an

innovation takes.

The market perspective shows that different rates of diffusion may be
found across organisations depending on the way each organisation manipulates
the set of constraints within which potential adopters operate. In fact, it
has been argued in the DOI literature that diffusion research should shift
from focussing on the individual adopter to the organisation (e.g. Baldridge &

Burnham, 1975), and models of innovation at the organisational level are being
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developed (e.g. Amabile, 1988). Thé thrust behind these arguments has been
that, in many studies, differences inbofganisational context have been better
prédictors of innovativeness than individual adopter variables (for some
examples see Ettlie et al. 1984; Kimberly & Evanisko, 1981; Robertson & Wind,

1980).

Zaltman et al. (1973) propose several independent variables at the
organisational level which could affect innovativeness (pp.134-155). They are
as follows:

1. Complexity: the number of occupational specialties in the organ-

isation, and their professionalism (pp.134-138).

2. Formalisation: the emphasis placed on following specific rules
and procedures in performing one's job (pp.138-143).

3. Centralisation: the degree to which the locus of authority and
decision making are higher in the organisation (pp.143-~146).

4. Interpersonal Relations: the degree of impersonality within the
interpersonal relations (pp.l46-148).

5.  Ability to Deal with Conflict: (pp.148-154).

The interaction between these variables and innovativeness are complex.
Furthermore, depending on the stage of diffusion, the effects Qf each variable
may change. At the initiation stages (awareness, persuasion énd decision) it
is expeéted that lower levels of complexity, formalisation and centralisation
will facilitate innovativeness. During the implementation and confirmation
stages, however, it is expected that the reverse of this will be the case.
Thus, the way an organisation operates and is structured may havé to change
over time depending on the desired degree of diffusion, the stage of the

diffusion process, and the pervasiveness of the innovation. Furthermore, the
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ability of the organisation to handle conflict will impact on. how well and

widely the innovation is eventually diffused.

Many of the arguments for focussing on organisational variables make
sense when examining inter-organisational differences in the rate of diffusion
of certéin innovations, and when sfudying organisational level innovations.
One such MIS innovation would be Database Machines, the subject of another DOI
study currently underway (Alexander, 1989). These innovations must be adopted
by entire organisations as opposed to by individuals. Office Automation (OA)
could also be an example of an organisational level innovation, espeéially if
considered as a ''whole", as opposed to a collection of individual PWS.
Nevertheless, as has been argued earlier, much still reméins to be learned at
the individual adopter level about the acceptance of PWS. The 0A and EUC
literature indicate that, even within given organisational, or 'market",
contexts, significant differences exist in the acceptance of PWS by individual
adopters. Furthermore, as will be discussed below, organisational variables
would affect diffusion by influencing individual norms and. attitudes towards
adopting PWS. These facts all support an approach initially concentrating on
identifying the salient variables at the individual adopter 1eve1 which affect

adoption of the PWS.

Support for this approach also appears in the research literature.
Introduction of PWS in an organisation is an example of a process innovation
which mainly affects the organisation's administrative core. . Its primary
impact is generally on knowledge workers' work processes, with a much smaller
effect on the actual overall technology used by the organisation. Differences

have been found between innovations which affect the administrative core and
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those which affect the technology core of organisations (see Aiken et al.,
1980; Daft, 1978; Kimberly & Evanisko, 1981; and Zmud, 1982). Specifically,
Zmud (1984) found that use of an administrative innovation was largely a
function of the manager's knowledge of the innovation, and that organisational
receptivity towards change had no significant impact on administrative process
innovation (p.736). Kimberly and Evanisko also found that organisational and
contextual variables were less effective predictors of administrative innova-
tions than of technological innovations (1981, p.705). These findings all
lend support to initially concentrating on PWS adoption at the individual

adopter level.

3.6 VOLUNTARINESS OF PWS USAGE

When examining the adoption or rejection of innovations, consideration
must be given as to how free an individual is to carry out his personal
adoption or rejection decision. For example, an individual may decide to
adopt an innovation, but may be prevented from doing so. With respect to PWS,
an individual may have decided that the PWS would be a definite asset in his

job, but may not be able to adopt it because corporate policy prevents it. In

this case, because of the favourable attitudes and decision to adopt, ''sym-
bolic adoption" has occurred but actual adoption has not. Similarly, of
course, ''symbolic rejection'" may occur. In this case, one would observe an

individual using the innovation, but if he had free choice, the innovation
would not be used. With respect to PWS,-cases exist where some typists did
not want to convert to word processing from traditional typing but had no
choice, other than to quit their job. Symbolic rejection occurred for those

who converted to word processing.
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In situations where the required behaviour is contrary to the symbolic
decision, innovation dissonance occurs (Rogers & Shoemaker, 1971, p.31), a
term obviously adapted from "cognitive dissonance" (see Festinger, 1957). As
with cognitive dissonance,‘ in order to overcome innbvation dissonance an
individual can either alter his attitude towards the innovation, or attempt to
change the required behaviour. The dissonant rejector, who initially wanted
to adopt the innovation but could not, might either develop a lesser opinion
of the innovation, or attempt to circumvent organisational dictates and use it
anyway. On the other hand, a dissonant adopter, forced to use the innovation,
might either develop a positive attitude towards the innovation or actively
attempt to avoid using it. In the case of PWS, examples have been described
of dissonant rejectors covertly acquiring microcomputers contrary to company
policy (Benson, 1983, p.38). On the other hand, dissonant adopters may be the
cause of many of the so called "failures" of OA projects. The targeted
individuals fail to use or support the projects, and the projécts wither on
the vine. In even more extreme cases, the targeted adopters may even sabotage
such systems. Dowling (1980) reported deliberate staff interference or
sabotage in forty-five percent of hospital information systems that he sur-
veyed. These systems were designgd to directly address problems in the
delivery of medical care to patients. Extreme reports of violence against the
technology have alsoibeen reported, such as one worker using a shotgun to

literally blow away his terminal.

Innovation dissonance. is an important consideration in the current
research because the use or non-use of a PWS might be mandated by the
organisation, and hence not be solely related to the individual's underlying

attitude. Furthermore, the degree of voluntariness of PWS use has been found
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to be a major determinant of actual usage (Kraemer,‘ 1986). Because of these
considerations, care was taken in this study to measure the voluntariness of
use of the PWS. As with most factors, it is not the actual degree of volun-
tariness which will influence behaviour, but rather the perception of volun-
tariness. Thus, for the purposes of this study, Voluntarimess is defined as
follows:

Voluntariness: the degree to which use of the PWS is
perceived as being voluvntary, or of free will.

3.7 THE STATE OF DIFFUSION THEORY

Whereas diffusion theory has not been used to a great extent within MIS,
as was discussed in Chapter Two, its use is quite prevalent in many other
disciplines. Downs & Mohr called it '"possibly the most fashionable of social
science areas" in the decade from 1965-1975 (1976, p.700). Nevertheless, they
also questioned the theoretical value of the research in that the findings
from various studies showed significant wvariance. At the same time as
criticising the research, however, they also said:

This popularity [of diffusion research] is not surprising.

The investigations by innovation research of the salient

behavior of individuals, organizations, and polities can have

significant social consequences. The latter imbue even the

most obscure piece of research with generalizability that has

become rare as social science becomes increasingly special-

ized (p.700).

Rogers later responded to the opinions of Downs and Mohr, stating that he
believes the status: of diffusion research to be "impressive'" (1983, p.880),
and that:

when the reliability of our present generalizations [are

compared] with those in other fields of social science,

biological science, and physical science, | do not find them
to be less reliable. So if the comparison is relative,
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diffusion generalizations are as reliable as those in other

research fields, especially given the diverse range of scien-

tific disciplines, methodologies, and types of innovations

and adopting systems involved in diffusion research (1983,

p:.132).

Given Rogers' stake in diffusion research, it is not surprising that he
has a somewhat more positive attitude towards the research than Downs and

Mohr. Nevertheless, it does behove us to consider their concerns, and attend

to the prescriptions offered in their article for improving the research.

Their first concern is that some inconsistencies in the research findings
likely arise because all innovétions have been treated as being similar, whgn
they are not. Although an adopter may be innovative with respect to one
innovation{ this is not necessarily tfue for all other innovations (Downs &
Mohr, 1976, p.702). Downs and Mohr therefore call for a taxonomy of innova-
tions, so that innovativeness can be measured against a type of innovation.
Bigoness and Perredult, in their attempt to offer a "conceptual paradigm" for
the study.of_innovations, agree: "a single product criterion of innovativeness
is appropriaté if one is concerned with identifying innovativeness only with
respec£ to that highiy specified content area" (1981, p.73). These arguments
reflect the discussion earlier about how innovativeness is relative to the
content domain of the innovation. As mentioned earlier, this study is con-
cerned with innovativeness in a highly specified content domain, in that it is

examining the diffusion of a spécific innovation, the PWS.

A second concern of Downs and Mohr is that "an innovation is rarely the
same thing to two organisations'" (1976, p.703). .This is based on the fact
that innovations have both "primary" and 'secondary" attributes. These terms

are explaiﬁed as follows:
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Galileo, Descartes, Locke and others divided the qualities of

objects and substances into two classes which Locke designated

as primary and secondary. Secondary qualities are those which

are perceived by the senses, and so may be differently estimated

by different percipients; primary qualities are those which are

essential to the object or substance and so are inherent in it

whether they are perceived or not (1976, p.702).

Thus, Downs and Mohr call for a division of the attributes of innovations
into primary and secondary attributes. As an example of the effect of this
division, consider the attribute of cost. This is a primary quality if actual
price only is used, but can be a secondary attribute if price relative to
disposable income is used. Thus, what might appear "costly™ to one potential
adopter, could be "inexpensive" to another, depending on their relative levels
of income. It is argued that it is relative cost which has the greatest
effect on buying behaviour. Downs and Mohr argue that if studies were to be
based only on primary qualities, the inconsistency in findings across studies
would not be resolvable (1976, p.703). If secondary qualities were used,
however, then a more general theory is possible by studying the interaction
among perceptions of innovations. This is the very approach used in the
current research. As will be discussed later in this chapter, one of the
hypothesised determinants of the rate of diffusion of innovations are the

perceived characteristics, or secondary qualities, of the innovation. These

characteristics are the focus of this study.

Finally, Downs and Mohr address what they call instability due to dif-
ferences in the operationalisation of the dependent variable, innovativeness
(1976, p.709). They identify three common operationalisations which had been
used, which although interrelated may also have tapped different behaviours.
These are:

1. time of first use of the innovation,
2. simple adoption versus non-adoption of the innovation, and



3. degree of implementation of the innovation.

For example, Downs and Mohr argue that the first operationalisation
allows inferences to be made about "search patterns, communication processes,
and reference group behaviour" (p.709), but that the last will not. Whatever
. the possible inferences,. the point is that the dependent variable needs
careful explication so that the type of innovativeness being studied is
understood. Where different types of innovativeness may be i&pacfed by
different sets of independent variables, consideration must be taken to ensure
that this is noted in any discussion of research results. This study has
addressed these concerns. As was discussed in Section 3.4, the definition of
innovativeness used reflects three different dimensions or behaviours. As
will be shown in Section 4.14, theée three dimensions were explicitly opera-

tionalised and measured.

3.8 THE INNOVATION DECISION MODEL
3.8.1 Stages in the Innovation Decision

Diffusion of an innovation results from the cﬁmulative decisions of
individuals to adopt the innovation. Therefore, the process by which a
potential adopter makes this decision is a vital element in any diffusion
study, and hence a model of this process is required. The purpose of this
section is to suggest one such model. Not surprisingly, several models have
been developed which typically conceptualise the decision as a stage process
(for a review, see Zaltman et al., 1973). The model developed by Rogers
(1983, p.165) is appealing because it reflecfs the stages of the more general
model of the decision process, as defined by Simon (1977). The stages in

Rogers' model are as follows:
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1. Knowledge: occurs when a decision maker is exposed to the inno-
vation's existence and gains some understanding of its functions;

2. - Persuasion: occurs when the decision maker forms an attitude
toward the innovation; :

3. Decision: occurs when the decision maker engages in activities
that lead to a choice to adopt or reject the innovation;

4. Implementation: occurs when the decision maker puts an innovation
to use; and

5. Confirmation: occurs when a decision maker seeks reinforcement of

an individual decision already made, but may reverse the decision
if exposed to conflicting messages.

Figure 3-2 illustrates this model with some modifications. The first is
the addition of a search loop between the Persuasion and Knowledge stages.
This loop reflects the potential adopter's gathering more information as he
refines his attitude toward the innovation. The information search can tap a
number of sources, including a trial of the innovation. While some research-
ers have set trial as a separate stage (see Klonglan & Coward, 1970; Robert-
som, 1971), it is included here in the search loop because it is considered to
be a method of gaining more information about the innovation. A trial may or
may not be actually cérried out, and hence it cannot be considered a distinct

stage.

The second modification to the model is at Stage IV, to define imple-
- mentation as either adoption or rejection, not just use of the innovation.
This definition had been included in Roger's original depiction of the stage
process (Rogers & Shoemaker, 1971), bﬁt for some reason was dropped from his
latest version. It is considered that explicit inclusion of rejection, as a
behaviour not just a decision, is necesséry for completeness. Finally, a
second loop, from Confirmation back to Decision, has also been added to the

model. Confirmation in the post-decision environment augments the effects of



the initial persuasion 'sources", which may in fact still be operative. This
loop also highlights the possibility that the decision maker may actually

reverse his initial decision.

3.8.2 Variables Affecting the Innovation Decision

In Rogers' model, several sets of variables are. hypothesised to have
effects in the various stages of the innovation decisiqn. One is the adopt-
er's communications mnetwork, which includes source, message, channel and
recipient effects. Recipient factors are also.céptured in a second set of
variables, the adopters' personal characteristics. Finally, there ére the
perceived characteristics of the imnmovation. Because the perceived chgrac-
teristics are perceptions, they could actually éhange over timé. These
changes may be caused by cognitive dissonance setting in after a decision is
made, or by assessing new information acquired from use of the innovation or
from other sources. Thus, ﬁhile the communications network and personal
characteristics of the adopter are independent variables, the PCI are actually
intervening variables. They are affeéted'by the adopter's personal charac-
'téristics and by communications received about the innovation, as well as by
the objeétive characteristics of both the innovation and its precursor'(that
which the innovation is intended to replace). The objective characteristics
of the innovation and its precursor are their primary qualities, as defined

earlier.

3.9 THE PERCEIVED CHARACTERISTICS OF INNOVATIONS
3.9.1 General
Based on a review of a number of studies, Rogers (1983) identified five

general characteristics of innovations, as perceived by the potential
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adopters. These were:

Relative Advantage: the degree to which an innovation is
perceived as being better than its precursor.

Compatibility: the degree to which an innovation is per-
ceived as being consistent with the existing values,
needs, and past experiences of potential adopters.

Complexity: the degree to which an innovation is perceived
as being difficult to use. :

Observability: the degree to which the results of an
innovation are observable to others.

Trialability: the degree to which an innovation may be
experimented with before adoption.
The comprehensiveness and validity of these five attributes have received
substantial support in a number of studies. It should also be noted that the
labels for each of these characteristics could be preceded by the qualifier,

"perceived'. This was not done for ease of reading, but rather is assumed.

The perceived characteristics were initially used to study the adopt-
ability of innovations, as opposed to the innovativemess of adopters. Adopt-
"~ ability and innovativeness are obviously intertwined, however, in that an
innovation's adoptability is dependent upon the number of individuals who
decide that it is worth adopting. On the othef hand, an individual's innova-
tiveness with respect to én innovation will be a function éf the individual's
perceptions of the innovation's relative advantage, compatibility, and so
forth. From either perspective, Rogers' classification of perceived charac-
teristics should be valid and applicable. For example, if one innovation has
an apparent advantage over anothér, it likely will be adopted more quickly and
by more people. On the other hand, if one individual can perceive an advan-
tage more readily than another can, he likely will be more innovative. The

difference is the point of reference: inter-innovation versus inter-adopter.
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For purposes éf studying the PWS, both reference points are applicable.
If the interest is in why a particulaf type of PWS hardware or software is
more successful than another, then the adoptability perspective shéuld be
used. If, however, the interest is in why some individuals adopt PWS whereas

others do not, then innovativeness should be the focus.

Each of the perceived characteristics are discussed in the following
sections in terms of actuaily using the innovation, and thus are the perceived
characteristics of innovating (PCI). The reasons for discussing them in this
fashionvare presentéd in Section 3.10.2. Each characteristic is covered in
turn, with an additional characteristic, Image, added to Rogers' 1list.

Furthermore, Complexity has been reformulated as Ease of Use.

3.9.2 Relative Advantage

Relative advantage is defined as the degree to which using an innova-
tion is perceived as being better than using its precursof (Rogers, 1983,
p.213). While '"advantage" is often couched in economic or social terms,
within organisatioﬁs the relative advantage of innovations is expressed most
often in terms of increased profitability, time savings, or labour savings.
Thus, it seems to be essentially an effectiveness and efficiency issue. This

appears to be the case with respect to PWS usage.

Many individuals within organisations, especially among the professional
or managerial ranks, have become dependent on computer services for the
accomplishment of their tasks. Increasing demands are being made on the
Information Services Department (ISD) for support applications, which has

created a significant backlog in application development in the ISD (Alloway &
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Quillard, 1983). On the other hand, many later generation computer "paﬁkag-
es", such as spreadsheets, database query languages, report generators, and so
forth, have now given users the power to commence developing their own "ap-
plications". This power, combined with the application backlog in the ISD, is
one of the hypothesised causes of the growth of PWS usage (Sprague & McNurlin,
1986, p.288). The user can become "independent" of the ISD, and not be held
to thé ISD's schedule. Similarly, some users may adopt PWS simply to become
more independent of support staff, for example by doing their own word pro-
_cessing. In both cases, PWS users may feel they are mére effective, in that
they get results closer to what they want by doing their own work, and more

efficient, in that the time to complete a task is shorter.

For those whose use of the PWS is part of their "job description",
computer assisted work might be seen as both more effective and efficient than
previous ways of completing the task (for example, use of word processing
rather than typewriters). Névertheless, there has been some debate on how the
aQerage support worker perceiYes using the PWS. The role of support workers
is to provide such services as typing, filing, taking and forwarding messages,
many of which can be automated. Some observers argue that automation could
alleviate much of the boring routine of these tasks, provide job enrichment,
and make the worker more efficient. On the ofher hand, one survey reported
that women office wofkers saw automation resulting in "more of the same boring
work, less variety, fewer social contacts, and lower relative pay'" (Sprague &
MdNurlin, 1986, p.483). Furthermoré; as discussed in Chapter Two, some
analysts feel that introduction of the PWS may eliminate many workers' jobs
(e.g. Canning, 1985b), and give the organisation a greater ability to control

and monitor workers' performance (Keen, 1981). Added to this are concerns
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about the potentiélly adverse heaith effects of extensive PWS usage (Susser;
1987). All of these issues ‘could 1likely have a negati&é effect on one's
atfitude towards adopting a PWS and cause some individuals té avoid usihg
them. In this study, beliefs ébout the negative effects of PWS ﬁsage have
been labelled computer avoidance beliefs. One of the goals. of this study is
to assess the strength of these beliefs as compared to the "positive" relative

advantage beliefs.

3.9.3 Image

‘Image is defined as the degree to which use of an innovation is per-
ceived to enhance qne's’image or s£atus in one's social system. BecauSeAImgge
can be considered to Be an advéntage in adopting an innovafion, it has been
included by some researchers as an aspect of Relative AdVantagei wheré it was
placed by Rogers. Nevertheless, accofding to Rogers, 'undoubtedly one éf the
most imporéant motivations for alﬁost any individual to adopt ‘an innovation is
the desire to gain social status" (1983;vp;215).  In fact, some researchers
have found the effect of Image to bé significant enough or diffe?enﬁ enough to
be'consideredias'a separatevfactor in the adoption decision. For example,
‘ Holloway (1977); in examining the diffusioﬁ of a pedagogicél innovation in
high schools,‘found that status emergéd as a distinct factor even though he
had expected that it would be a componént of Relative Advantage (p.61). As a
?result, he argued»that "consideration must be given to the 'status' category

when deVeloping innovations to be adopted by bureaucratic organizations"

(p.137).

Whether Image is considered separately from Relative Advantage depends on

where the theoretical bounds of "advantage" are set. Evidence exists that
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there certainly seems to be a significant "image enhancement" component to the
acquisition, if not use, of a PWS. It has been argued that because leading
business magazines often discuss the advantages of usiné PWS, "where execu-
tives and managers once looked down their noses at keyboard devices, personal
computers are now beginning to take on an aura of status symbols" (Sprague &
McNurlin, 1986, p.287). In fact, even the term "keyboarding'" seems to have
been coined to circumvent the negative image of "typing". Thus, because of
its potentially significant effects, Image was included as a separate per-

ceived characteristic in this study.

3.9.4 Compatibility

Compatibility is the degree to which use of an innovation is perceived
as being consistent with the exiéting values, past experiences and needs of
potential adopters (Rogers, 1983, p.223). People seem to be most comfortable
with things or ideas which are familiar. This concept ties to that of prima-
¢y, which indicates.that the way in which an organism first successfully copes

with a situation sets a pattern which is usually persistent (Watson, 1972).

Compatibility seems to operate in at least two ways. First, it has been
argued that previéus experience in the innovation's domain leads to increased
ability to recognise ifs poteﬁtial advantages (Hirschman, 1980). For example,
the "growing familiarity with computers' is one of the hypothesised causes of
thevgrowth in PWS usage (Sprague & McNurlin, 1986, p.287). Second is the idea
of "technology clusters" (Rogers, 1983, p.226), where similar innovations are
often viewed in the same manner, and adoption of one may trigger the adoption

of others. This is supported by a study of the adoption of home computers, in
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which the use of several similar high technology products correlated highly

with the decision to buy a home computer (Dickerson & Gentry, 1983).

Experience with computers may be gained through one's work and education.
Many individuals have had exposure to computers in school and college.
Others, as was discussed earlier,.have been receiving computer support in
their work for some time, albeit through third parties. Nevertheless, these
types of experiences could lead to the idea of using PWS becoming more com-

patible with one's experiences, values and needs.

3.9.5 Ease of Use

Complexity is the degree to which learning to use and actually using an
innovation are perceived as being difficult (Rogers, 1983, p.230). This
includes both the ideas '"contained" in the innovation, and on the ease of
implementingvthe innovation (Zaltman et al., 1973, p.39). The more complex
that using an innovation appears to be, the less likely it is that an indi-
vidual will adopt it. The reverse of this argument is that the easier it
appears to learn to use an innovation, the more likely it is to be used.
Casting this perceived charecteristic as Ease of Use simply reverses the
orientation of the consﬁruct, Because the remainder of the PCI are couched in

positive terms, it was decided to use the same orientation for this construct.

Ease of Use seems to be a significant facfor in the decision to use PWS.
It is a perceived characteristic that has received considerable attention in
‘the development of applications for lay users. In fact, one of the selling
points on which most developers and vendors concentrate is the "user friend-

liness" of their products.
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3.9.6 Observability

Obsefvability is defined as the degree to which the results of using an
innovation are perceived as being visible and communicable to others (Rogers,
1983, p.232). This idea seems to tap two aspects of the more general con-
struct of the tangibility or demonstrabilityiof results (Zaltman et al., 1973,
p-39). Ihe argument is that the more the results of the innovation can be
measured or demonstrated, the more likelyxthe innovation is to be adopted.
Tangible results seem less uncertain than intangible results. Because acqui-
sition of PWS within organisations often requires some form of‘jﬁstification,
this éharacteristic may play an important role in the adoption of PWS. Any
justification required is much easier if the results of using the PWS are both

visible and communicable.

3.9.7 Trialability

Trialébility is the degree to which an individual feels he may try out
an innovation on a limited basis before adopting it (Rogers, 1983, p.231). As
discussed earlier, a trial helps increase one's knowledge about the innova-.
tion. An ingovation that can be tried should be more adoptable than one which
cannot. No matter how good an innovation might be, if it cannot be tried out,
its adoption carries a degree of risk which inhibits its diffusion. Evidence
of application of this prinqiple exists in everyday marketing efforts, where
"free samples' of new products are provided unsolicited to allow the consumer
a trial of the product. Also tied to the notion of trialability is that of
reversibility, which is the ability to reverse one's decision, and divisi-
bilitﬁ, which is the.ability to break down a 1arger ihnoQatioh into smaller
components which can be’adoptgd piecemeal (Zaltman et al., 1973, p.42). All

of these concepts relate to the adopter's ability to return to the
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pre-adoption situation at minimal cost or risk. Again, this characteristic is
expected to play an important role in the adoption of PWS. Organisations have
recognised this, and those attempting to foster the growth of personal com-
puting often have a policy of "immediate availability for examination or trial

of EUC [End User Computing] hardware and software" (Munro et al., 1987, p.15).

3.10 THEORY OF REASONED ACTION
3.10.1 General

Because two stages of the innovatién decision process involve the
formation and/or confirmation of attitudes towards the innovation, the per-
suasion and attitude change literature was examined to provide further theo-
retical underpinnings to the study. One theory which has -been receiving
considerable attention and research support is Fishbein's and Ajzen's (1975)
Theory of Reasoned Action (for a discussion of research results see Petty &
Cacioppo, 1981). This theory specifies the relationships between beliefs,
attitudes, and behaviours. Fishbein and Ajzen show Reasoned-Action theory
(R-A theory) to be quite similar to other models of attitude change, such as
learning theory, expectancy value theory, consistency theory, and attribution
"theory. R-A theory has been used in a variety of research areas, and recently

has been applied within MIS (Davis, 1985).

R-A theory is verf applicable in the current research because of its
parallels with the innovation decision model (as illustrated in.Figure 3-2).
-It helps aefine the linkages between the perceptions about using the innova-
tion, communications received about using the innovation, and the eventual
adoption or rejection of the innovation. It is based on the proposition that

an individual's overt Behaviour (B) is determined by his intention to perform
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that behaviour. As is further explained below, the Behavioural Intentionm (BI)
in turn is a function of two factors. The first is the individual's Attitude
towards performing the behaviour itself, (AB), and the second is his Subjec-

tive Norm (SN).

3.10.2 Attitude Towards the Behaviour

R-A theory states that the attitude towards the behaviour, AB’ is a
function of the individual's expectation that the behaviour act will lead to
certain outcomes, and a weighted evaluation of those qutcomes. The formation

of AB then would be determined by the following equation:

AAB = Zﬂ%eﬁ
bi = the expectation of the ith outcome
e, = the evaluation of the ith outcome

In their early formulations, as well as in those of other researchers,
- Attitude originally was represented as the attitude towards the object of
interest (Ao), not towards the behgviour (AB). The reformulation occurred
because, as afgued by Ajzen and Fishbein (1980, p.8), the attitude towards an
object can frequently differ ffom the attitude towards a particular behaviour
concerniné that object. The example they cite is the potential difference
that may exist between an individual's attitude towards "blacks' (the object)
and hié attitude towards "hiring blacks' (the behaviour). An employer who
dislikes blacks may nevertheless believe that hiring blacks will bring more
positive than negative results. Thus hié attitude towards hiring blacks will
be positive. Not only have Ajzen and FishbeinA(1977) shown that fhis refor-
mulation including the AB has better predictive power tham that including the
Ao’ but it has great intuitive appeal as well. - This study, therefore, con-

centrated on the attitudes towards using PWS, not towards PWS per se.
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Given that Attitude is formed from the various Beliefs about the behav-
iour, one of the major tasks is to identify what the relevant beliefs are. As
stated by Ajzen and Fishbein:

Although a person may hold a large number of beliefs about

any given object, it appears that he can attend to only a

relatively small number of beliefs, perhaps five to nine, at

any given moment. According to our theory, these salient

beliefs are the immediate determinants of the person's

attitude (1980, p.63).

One of the methods they suggest to determine the salient beliefs is to
use the free response format of having the subject list the beliefs about the
behaviour in question. It is assumed that respondents will tend to list
beliefs in the order of relative salience. A problem, however, with this
procedure -is that one does not know when the respondent switches from salient
to non-salient beliefs. Within this study, however, this problem was obviated

in that the DOI research has defined these beliefs in the form of the Per-

ceived Characteristics of the innovation.

Beliefs in the R-A Model, however, are defined with respect to the
outcomes of actually adopting, not with respect to the innovation itself.
Nevertheless, the Perceived Characteristics of the innovation can easily be
récast in terms of beliefs about outcomesl For example, the definition of
Relative Advantage needs only simple rewording to be couched in terms of
beliefs about adopting an innovation. It would then be defined as "the degree
to which using the innovation {is perceived'as being better than using its
precursor". Thus, for the purposes of this study, the perceived characteris-
tics are considered from the perspéctive of ‘the potential adopters' personal
use, trial or observation of the innovation, and were redefined as the Per-

ceived Characteristics of Innovating.
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3.10.3 Subjective Norm

As defined by Ajzen and Fishbein (1980), the Subjective Norm'(SN) is a
function of two components. The first is the individual's "normative beliefs"
[(NB)j], which are his beliefs about what his "important others', or salient
referents (the jfs), expect him to do with respect to a particular behaviour.
The second component is the individual's '"motivation to comply" (MCj) with
these beliefs. The individual NBj's are then weighted by their respective
MCj's and combined to form the overall SN. It should be noted that it is the
perception of what others expect, not their actual expectations, which is the
basis for the SN. For example, an individual may consider working late at the
office. For this particular behaviour, he may have two salient referents: his
wife and his supervisor, The individual may believe that his wife expects him
to come home on time, even though she wants him to work late so she can go
shopping. Oﬁ the other hand, he may think his boss expects him to stay late
to finish a task, even though the boss really wéntsvhim to go home and rest.
In any event, the individual formulates his SN by weighting what he thinks
each of his referents wishes him to do by the desire to go along with each of
them. In this two referent system he would follow the stronger MC. In
systems with several referents, however,.the integration becomes more complex.

In any event, the SN can be formulated as follows:
SN =Z[(NB%(MC%]

It can be seen from the foregoing that the subjective norm is more
narrowly and specificaily defined than the general view of norms. As pointed
out by Ajzen and Fishbein (1980), sociologists have used the concepts of norms
to refer to a broad range of permissible but not necessarily required behav-

iours. The subjective norm, on the other hand, is an individual's perception
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that an important other expects fhe performance, or non-performance, of a
parti;ular behaviour. Social norms may serve as one of the determinants of
the subjective norm, in that an individual might infer from the more general
social norms that an important other has a particular expectation. Neverthe-
less, a particular expectation may also run contrary to the social norm, and

thus the two are not interchangeable.

3.10.4 _Behavioural Intention and Behaviour

The Behavioural Intention (BI), as mentioned before, is the weighted
evaluation of both the attitude to&ards‘the behaviour (AB) and the subjective
norm (SN). The actual Behaviour (B) then, according to Fishbein and Ajzen

(1975) can be predicted according to the following formula:
B = Bl = W1(AB) + WZ(SN)

Wl and W2 are the relative weights given each component by the individual.
Behaviour does not always correspond directly to Behavioural Intention in.that
several éxternal factors may intervene between the intention and the behaviour
(Ajzen & Fishbein, 1980, pf.47-515. One such factor is that the individual
may be prevented by others from implementing his intention. With respect to
PWS usage, this corresponds to the discussion earlierAregarding the degree of
voluntériness that the individual has in adopting or rejecting the innovatiomn.

This provides further impetus for measuring the perceived voluntariness of PWS

usage.
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3.10.5 Linking Innovation-Diffusion and Reasoned-Action Theory

Links can be made between diffusion of innovations (DOI) theory and the
R-A model. First, it can be seen that the Behaviour in the R-A model would be
the actual adoption or rejection of an innovation, and the Behavioural Inten-
tion corresponds to the actual decision to either adopt or reject the innova-
tion (the innovation decision). Next, the proceés during which the Intention
is formed corresponds to the Persuasion Stage of the innovation decision. The
Attitude towards the behaviour is based on the expectations that the Behaviour
leads to certain outcomes (the bi's). These correspond to the perceived
characteristics of using the innovation (PCI's), such as whether it would be
difficult, advantageous, reversible (trialable), and so forth. Finally, the
various weightings, evaluations and so forth (the ei's, MC's,‘ and W's),
reflect the adopters' personal characteristics. For example, the MC's would
reflect individual differences in complying with different referent groups,
such as whether one is more influenced by management or by one's peers.
Secondly, the W's capture the individual's tendency to make decisions either
independently of norms, or to be influenced by them. Finally, the éi's could
reflect‘the différent experiences individuals have had with respect to similar
innovations. Those having previous experience in the domain of the innovation
might perceive use of. the innovation to be easier, more compatible, and so

forth. These are empirical questions which could be tested.

3.10.6 The Innovation Decision Model
In summary, the study of the diffusion -of innovations would be facili-
tated by the use of a model which captures the underlying decision processes

of potential adopters. The brief review above shows that the theory being
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developed in diffusion research in many ways mirrors that of persuasion
research. It is felt, however, that the potential effects of the Subjective
Norm, as highlighted in the Reasoned Action model, should be explicitly
considered in any DOI study. Thus, the innovation decision model used in this
study is an adaptation of the Reasoned Action model. It is illustrated in

Figure 3-3.

The model cohtains the four sets of independent variables as discussed
earligr. These include the adopter's communications network, his personal
characteristics, and the objective characteristics of both the innovation and
its precursor. The perceived characteristics of the innovation (PCI's) are
céptured within the Attitude Towards Adopting (Attitude) as beliefs about
innovating. The model as illustrated makes a major deviation from Rogers'
decision model, however, in that it explicitly recognizes the influence of
Subjective Norms in the decision process. Furthermore, it can be seen that
both the SN and Attitude act as intervening variables. The hypothesised
interactions among the variables are all illustrated, including the 'feedback"
effects of actually adopting or rejecting the innovation on both the SN and

Attitude.

Attitude is an intervening variable in that it is formed from considera-
tion of the objective characteristics of both the innovation and its precur-
sor, as well as from communiications one has received about the innovation.
One's personél characteristics,!sﬁch as previous experience in the domain of
the innovation, one's novelty seeking behaviour, and so forth interact with
these other variables so that an eventual attitude is formulated. The SN is

an intervening variable in that it is formed in a similar way. As discussed
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in Section 3.10.3, it contains two elements, the normative beliefs [(NB)j's]
and the motivation to comply [(MC)j's} with those beliefs. Thg normative
beliefs are perceptions of what one's referents expect, which may be formed in
a number of ways, including communications- received from the referents or from
others, or by observation of the referents' behaviour.u One's personal char-
acteristics then play a role in the weightings (MC's) of the various expecta-

tions (NB's).

3.10.7 Use of R-A Theory in MIS Research

As discussed in Chapter Two, three previous dissertations were identified
which used R-A theory. These include Davis (1985), Christensen (1987), and
Pavri (1988). First, Davis (1985) used R-A theory in the development of a
Technology Acceptance Model (TAM). The thrust of Davis' research is very
similar to this study. Although he made no reference to the diffusion of
innovations model as a theoretical basis for his research, his goal was to
examine the effects of system characteristics on user acceptance of infor-

mation technology.

Davis initially constructed his model in the context of user acceptance
testing of software, wherein potential users were introduced to a new software
package. Within TAM, Davis specifically examined the perceived usefulness and
perceived ease of use of software as the determinants of an attitude towards
using the software. Although based explicitly on R-A theory, TAM did not
include either the Suﬁjective Norm or the' Behavioural Intentijon. Davis'
rationale for omitting the SN was that since the subjects would be seeing a
new system (prototype) for the first time, "no information [was] available to

subjects pertaining to the expectations of their salient referents regarding
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their usage of the target system" (1985, p.36). If this is the case, the
model must be very technology specific, for within an organisation it is
expected that norms or beliefs about using generic software or information

technology'must exist to some extent.

Davis' rationale for eliminating the Behavioural Intentidn was based on
his consideration of the time frame required to form such an intention. He
argued that the time span can be significant to reach an important decision
such as whether to becéme a user of the technology (p.38). He decided that iﬁ
the acceptance testing context, a user would not have the time required to
form an such an intention, and thus Attitude was used as the predictor for
behaviour. This reasoning seems odd, as unless the behaviour is "accidental",
it must be based on an intention. Nevertheless, whether a subject has the
time to form an intention seems irrelevant as Davis' model is formulated.
Intention is based on two components, the SN and Attitude. If the SN is
eliminated, as in TAM, then the Intention is determined by the Attitude only,
énd thus the linkage between Attitude and actual Behaviour can be made di-

rectly.

Finally, Davis' use of only two perceived characteristics of the infor-
mation technology seems overly limited. As was discussed, there is consider-
able evidence within the DOI literature that a number of characteristics
influence the decision to use or reject new systems. This study on the
diffusion of PWS, therefore, differs significantly from the development of TAM
in that it adhereé more explicitly to the R-A model, and makes a more exhaus-

tive consideration of the perceived characteristics of using the technology.
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Christensen (1987), as discussed in Chapter Two, did not attempt to
identify any "generic'" beliefs as the basis of Attitude. Rather, he followed
the prescriptions of Fishbein and Ajzen, and used the belief elicitation
technique. To do this, he conducted a preliminary survey which asked the
respondents to indicate what they believed would be the outcomes of using a
particular DSS. The result was fourteen very specific beliefs which corre-
spond closely to the individual items in Da&is' scales. The use of these
particular beliefs makes this approach very technology specific. Thus, as has
been argued, it is believed the more general approach of identifying beliefs
based‘oh DOI theory should provide greater external validity to the current

study.

Finally, Pavri (1988) also identified specific beliefs, much in the same
way as Christensen. As was indicated in Chapter Two, howeVer, the difference
iﬁ Pavri's approach was that he did not directly measure Attitude, as did
Davis and Christensen. Rather, he synthesised Attitude by adding the scores

to the beliefs scale.

One final study which indirectly used R-A Theory was that of Baroudi,
Olson and Ives (1986), who investigated the effect of user involvement in
systems development on system usage. In this case, they postulated that "user
information satisfaction" was akin to Attitude. While, as discussed in
Chapter Two; this is a curious assumption, nevertheless, the results of path
anaiysis indiéated that it did have an effect on usage, which they claim

reflects R-A theory.
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The use of R-A theory in these previous studies provides validity to the
current approach. The major difference in this study is the use of theory to
determine the appropriate belief structure. By tapping all of the relevant
beliefs, or perceived characteristics of innovatiné, as idenfified in DOI
theory, this study should provide a stronéer basis for the study of disparate

technologies.
SECTION B: THE RESEARCH MODEL

3.11 GENERAL

The innovation decisidn model (ID Model) in Figure 3-3 is clearly very
general. It specifies four general sets of independent variables that are
hypothesised to impact on the innovation decision (Behavioural Intention),
including the Communications Network and Personal Characteristics of the
Adopter, and the Objective Characteristics of both the Innovation'and its
Precursor. These operate through two intervening variables, the Subjective

Norm and the Attitude Towards Adopting.

It is obvious from the breadth of the propositioné that could be devel-
oped for each set of variables‘that attempting to validate or investigate the
whole model is a project much beyond the scope of one particular investiga-
tion. The initial thrust should be to identify those variables which appear
to have a major impact on - the actual Behaviour, which in this study is
Innovativeness. Because of their role in the decision process, it would
appear that the Attitude fowards Adopting (Attitude), and the Subjective Norm
.(SN) could have such an impact. Furthermore, Innovativeness has been defined

in terms of usage of the innovation (see Section 3.4). It may also,
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therefore, be significantly affected by the degree of Voluntariness of usage,
as discussed in Sections 3.6 and 3.10.4. Thus, the focus of this study is on
the impact that each of these three factors, (SN, Attitude, Voluntariness),
has on Innovativeness, ;s illustrated in the Research Model in Figure 3-4.
Focussing on these variables allows investigation of the research questions as

outlined in Chapter One.

It should be noted that the Behavioural Intention is not included in the
research design. This was done for several reasons, both pragmatic and
theoretical. First, Innovativeness as defined in this research is a complex
construct reflécting various types of behaviour, both past and present. For
example, Adoptive Imnovativeness is based on time of first use of the innova-
tion. Today, for most respondents, first use will have long since past.
Therefore, measuring an intention to adopt PWS usage is not possible. Second,
Use Innovativemess is based on the number of different functions that the
adopter uses on the PWS. An intention measure for this aspect of Innova-
tiveness would require eliciting many intentions, one for each of the various
functions one could use on the PWS. This would obviously stretch the bounds
of practicality. Third, Implementation Innovativeness is based on the number
of hours one uses the PWS. Again, for the respondent to indicate an intention
with respect to this variable not only would be difficult, but any answer

would also likely be quite inaccurate.

Of primary interest in this study is the actual Behaviour, and how it is
influenced by other variables. The primary role of Intention is to illustrate
that the effects of the Subjective Norm and Attitude on Behaviour may be

mediated by other variables (Ajzen & Fishbein, 1980, p.59). If there were no
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variables which intervened once an attitude and subjective norm were formed,
then intention could be dropped from the model without a loss of information.
Thus, the ability of the SN and Attitude to predict Behaviour depends on the
strength of the.Intention-Behaviour link, which in turn is affected by the
strength and number of other intervening variables. One of the most signifi-
cant variables which.would intervene between an Intention and the Behaviour in
this research is Voluntarinmess, which is included in the research model.
Thus, by taking it into account, the roie of Intention in ‘this study is
reduced. Finally, intentions are used to predict behaviour,'and therefore to
be of value "it is - important to measure [them] as close as possible to the
behavioral observation" (Ajzen & Fishbein, 1980, é.47). In this study, we are
not attempting to predict future behaviour. ‘Rather,-we are attempting to
determine how current behaviour is related to SN, Attitude, and Voluntariness.
This again reduces the role of Intention in the model. For all of these
reasons, it was considered that inclusion of Behavioural Intention in the

model was neither practical nor necessary, and it was therefore omitted.

3.12 THE ATTITUDE TOWARDS ADOPTING
5.12.1 General |

Although the research model developed for this study includes both the
Subjective Norm and Attitude Towards Adopting, there is support in previ§us
research for focussing-primqrily on Attitude. This is because several of the
Perceived Characteristics of Innovating (PCI), from which Attitude is formed,
have been found to have'.a bsignificant impact on adoption decisions. For
example, in two different'stﬁdies on the adoption of new consumer products,
Ostlund (1974)Vdiséovered that by using the PCI, he could correctly classify

79% of adoption decisions in one study, and 68% in the other. Next, Holloway
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{(1977) found that the PCI discriminated between adopters and non-adopters of a
bureaucpatic innovation (a high school pedagogical technique). Finally,
Bolton (1981), in a longitudinal study of the adoption of videotext technology
in individual's homes, found that Relative Advantage and Compatibility had
more power than several other individual and contextual variables to discrim-
inate between adopters and non-adopters of the technology. Therefére, because
the PCI have been found to have a significant influence on adoption of inno-
vations, because they form the basis of Attitude, and because Attitude is in a
stratégic position within the model, this part of the model became the primary

focus of this research.

In summary, one's Attitude towards Adopting a PWS is expected to have a
significant effect on one's innovativeness with respect to PWS usage. After
the previous discussion, this may appear to be a truism, yet there are many
other yariables which may result in an individual using the PWS, such as being
required to do so in one's job. On the other hand, if one had a significantly
negative attitude about PWS usage, yet were compelled to use one, it is likely
that one would attempt to find another 1line of work. Therefore, it is
~hypothesised that:

H1: One's attitude towards using PWS will influence one's

innovativeness with respect to PWS usage.
3.12.2 Perceived Characteristics of Adopting an Innovation

As was discussed earlier, one's Attitude is formed 'by evaluating and
summing the various beliefs about adopting the innovation. A primary goal,
however, of this research was not only to assess the effect of Attitude per
se, but rather the relative importance of the individual beliefs, or PCI, in

the formation of the Attitude. This assessment can be made by casting
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Attitude as a latent, unobserved variable formed from the various PCI, and
then by analysing it using statistical techniques described in the next
chapter. It can also be assessed by regressing the PCI on Attitude as mea-

sured. Again, this technique was also used.

3.12.3 Evaluation of the Perceived Characteristics

Fishbein and Ajzen argue that attitudes can be estimated with more
precision by including én evaluation term for each belief, rather than by
simply considering beliefs alone (1975, p.227). This evaluation term serves
to provide relative weights to each bf the beliefs tsee discussioﬁ in Séction
3.10.2). Nevertheless, it must be questioned whether doing so is advisable or
even necessary for two important reasons. First, Fishbein and Ajzen do allow
that if the evaluation terms are eitﬁer all positive or all negative, the
belief terms alone will produce a measure that is highly correlated with
Attitude. Thus, because virtually all beliefs can be couched in either
positive or negative terms, the use of the evaluation term seems only to serve
to integrate oppositely stated beliefs. Within this study, the reorientation
of oppqsitely stated beliefs is accomplished by simply reversing the scales
for those items which are couched in negative terms. This reduces the con-
tribution that the evaluation term might make. Thus, it was concluded that

use of the evaluation term within this study was not necessary.

3.12.4 Relative Effects - Perceived Characteristics Of Adopting PWS

While the effects of the various perceptions of using a PWS have been
delineated above, their relative effects have not been explicitly discussed.
It is expected, nevertheless, that Relative Advantage will play a major role

in one's attitude towards adopting the PWS. Without this perception, it is
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unlikely that an individual would decide to adopt a PWS, no matter how posi-
tive the other perceptions might be. Thus, the following can be hypothesised:

'H2: Relative advantage will have a contribution greater

than any other PCl in the formation of one's attitude
-towards adopting a PWS.

While Relative Advantage is expected to have the most significant effect,
beliefs about the negative effects of PWS usage, termed Computer Avoidance,
are expected to have the least effect. This is due to the fact that wﬁile
there has been some negative publicity about PWS usage, for the most part it
appears as if this publicity has not slowed the diffusion of PWS. Therefore
it is hypothesised that:

H3: Computer Avoidance will have a contribution less than

any other PCl on one's attitude towards adopting PWS.

3.13 SUBJECTIVE NORMS

At the social ,level, behaviour is often influenced by social mnorms.
These norms are generally considered to be analogous to habits in individuals,
which are customary and expected ways of behaviour (Watson, 1972, p.614}.
Similarly, at the individual level, one of the potential determinants of
behaviour is the Subjective Norm, as defined in the Theory of Reasoned Action
(Fisﬁbein & Ajzen, 1975); As was previously discussed, the SN is formed from
what one thinks others expect one to do, called Normative Beliefs, which are

"weighted" by one's motivation to comply with these expectations.

With respect to PWS usage, there are several potential '"referents' who
might influence one's behaviour. These include one's co-workers, superiors,
senior management; and so forth. Within MIS research, there is considerable

evidence that several of these referents have been found to influence use of
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Information Systems, or be a factor in the success of IS implémentation
efforts. For example, a popular nostrum for IS success has been ''senior
management support' (for some various viewpoints.see Doll, 1985; Ginzberg,
1981; Markus, 1981). The presence of a 'champion', someone who attempté to
motivate others to cooperate has also been linked to eventual success of IS
implementation efforts (e.g. Curley & Gremillion, 1983). This person could be
a peer, supe;visor, or other type of opinion leader. In anf event, the
expectations'df these Varioﬁsbindividuals that others should use the IS would
‘be subsuméd within the SN. As the introduction of PWS in an organisation can
be seen as a particular form of "IS implementation", it can be expected that
such influences will also be operative with respect to the use of PWS. 1In
spite of this, Davis, Bagozzi and Warshaw (1989) found. that the SN had no
significant effect on individuals' intentions to use a particular word pro-
cessing package. They found the result "surprising”. In any event, given the
results of the larger body of research, both within and external to MIS, it is
hypothesised that:

H4:vThe SN will influence one's innovativeness with respect

to PWS usage.

Finally, although R-A Theory does not postulate any interaction effects
between the SN and Attitude, previous research has ;hown that these effects
can exist-(e.g. Ryan, 1982). Within MIS, one recent study of the adoption of
DSS showed that the components of SN had a direct effect on one's Intention,
as well as on one's Attitude (Christensen, 1987). This effect can be expected
in that, typically, others might expect oné to adopt, or reject, an innovation
based on whether their own perceptions of using the innovation were positive
or negativé. If this were the case, then their perceptions would also likely

be communicated along with their expectations (or beliefs) that one should
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adopt the innovation. These communicated perceptions could then influénce
one's own perceptions, and hence one's iAttitude. It can, therefore, be
hypothesised that:

H5: SN will influence one's attitude towards adopting the

PWS.

3.14 VOLUNTARINESS OF PWS USAGE

As has been discussed earlier, in constructing a model of innovativeness
with respect to PWS usage in organisations, the degree of Voluntariness of use
should be considered. R-A Theory indicates that the Behavioural Intention
does not correlate perfectly with behaviour, and that other factors may
mediate between the intention and actual behaviour. It is in this categofy of

"other factors" that Voluntariness falls.

It is expected that Voluntarimess will have effects on Innovativeness in
different ways. First, individuals who perceive that they must use the PWS
will likely use it more than those who perceive their use to be voluntary. In
other words, the more voluntary one's usage of a PWS is, the less one's usage
is likely to be. Consequently, because Imnovativeness is defined in terms of
actual use of the innovation, and not in terms of a mental staté or predispo-
sition towards using it, it can be hypothesised that:

H6: Voluntariness is. negatively related to one's innova-

tiveness with respect to PWS usage.

As discussed earliér, Voluntariness could also have a -direct effect on
one's Attitude towards using the PWS. For example, the effects of innovation
dissonance, as discussed in Section 3.6, could result in even compulsory users

perceiving the PWS in positive terms. The effects of Voluntariness would
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operate in this instance through mental processes. On the other hand, it can
also be argued that some of the greatest advantages of PWS usage accrue to
those who must use it. Rational organisations would likely not compel indiv-
iduals. to use PWS if there were no benefits to the individuals in carrying out
their job. TFor example, use of PWS for word processing certainly could make
support.staff more efficient than they were when using typewriters. It could
save many boring repetitions of the same task, such as retyping whole docu-
ments in order to make simple corrections. After using the PWS, these users
could develop a positive view of Relative Advantage. The same arguments
likely hold for the other PCI. In this situation, Voluntarimess, (or lack
thereof), can affect one's attitude through the experience one gains from
compelled behaviour. Thus, because of the effects of both innovation disso-
nance and "forced" learning, it can be expected that even compulsory users
will eventually develop positive attitudes towards PWS usage. Therefore, it
is hypothesised that:

H7: Voluntariness will be negatively related to one's atti-

tude towards using PWS.

3.15 SUMMARY - THE RESEARCH MODEL

The Research Model is illustrated in Figure 3-4. It includes the four
major components of interest, Subjective Norm, Voluntariness, Attitude, and
Innovativeness. It shows Innovativeness, with its various dimensions of
Adoption, Use, and Implementatiom, as the dependent variabie, influenced by
Attitude, Subjective Noxm, and Voluntariness. The model also illustrates the
hypothesised effects of Subjeétive Norm énd Voluntariness on Attitude.
Finally, the model also indicates those beliefs, or PCI's, which are expected
to contribute to the formation of Attitude. These include the five PCI

identified by Rogers, namely Relative Advantage, Compatibility, Ease of Use,
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Observability, and Trialability. As discussed earlier, and indicated in
Figure 3-4, two further PCI, Image and Computer Avoidance have been added to

Rogers' listing.

Conceptually, the relationship between Attitude and the PCI can be viewed
from twé perspectives. One is to view Attitude as the product of the various
PCI. Another perspective is that, given a particular Attitude, one would also
expect to obsefve certain corresponding perceptions indicating that the person
holds that Attitude. For example, one would expect certain beliefs about
other races in a person who is a racist. As will be discussed in Chapter 5,
this is the primary perspective to be taken when analysing the data, and hence
the arrows in Figure 3-4 are oriented from Attitude to the PCI. The data
analysis technique to be uéed is structural equation modelling, as implemented
" in LISREL (Joreskog & Sorbom; 1984).  Attitude will be cast as a latent,

unobserved variable and the various PCI will serve as its "indicators'.

SECTION C: RESEARCH DESIGN
3.16 GENERAL
Several definitions of 'research design'" exist, most of which differ in
the detail they present, or with whichvperspective they view the research in
question. According to Emory (1980), there are at least seven different

perspectives from which to view any givén study. These include the following

(p.84):
1. the degree to which the research focuses on a predetermined
objective - exploratory or focussed;
2. the scope (breadth and depth) of the study - case or statistical
study;
3. the research environment - field, laboratory or simulation;

4. the time dimension - cross-sectional or longitudinal;
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5. the communication mode of data collection - observational or
survey; :

6. the degree of researcher control of the variables under study -
low (ex post facto) or high (experimental);

7. objective of research - descriptive or causal analysis.

The particular design which is chosen for any study is very much a
function of the aims of the study. This study was motivated by a‘desire to
examine the effects of particular forces which are hypothesised to influence
the adoption and use of PWS in orgaﬁisations; Thus, it can be classified as a

focussed study whose objective is to conduct causal analysis. One of the

operational aims for the research was to maintain as high a level of external

validity as possible. This led to the decision to conduct a field, statisti-

cal, ex post facto study. Furthermore, in that the independent variables are

attitudinal, the only method of collecting the relevant data is through asking
the subjects. This, combined with the extreme difficulty of measuring PWS
usage objectively, led to the decision to conduct a survey. Finally; because
the intent was to determine how current attitudes and norms affect current

behaviour, the time dimension of the study was cross-sectional.

The focus of this study, as discussed earlier, is on those variables
which influence one's use of PWS (see Figure 3-4). GiQen the chosen research
design as described above, the next step in the sfddy was to operationalise
the various components in thé research model, and to develop survey instru-

ments to measure them. The next chapter describes these activities.
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CHAPTER FOUR :
INSTRUMENT DEVELOPMENT

Let observation with extensive view,
Survey mankind from China to Peru.

Johnson, VANITY OF HUMAN WISHES

SECTION A - INfRODUCTlON
4.1 GENERAL

.The'esser;tial ingredieﬁt in any field survey is thk‘a"»d;até’ collection
instrument. The first steps in opergtionalising this study, ££erefore, were
to bi‘dentify, evaluate, and select .appropriate existing survey instruments to
collect the data. The kéy selection “criteria for any instrument are its
reliability and vélidity. Thesé“ becéﬁue vtvhe basis of the >se‘:arch for, and

evaluation of, existing instruments.

Reliability is the degree to which a measure is free of error, or the
degree to which the observed score reflects the true score (Nunnally, 1978,
vp.191‘).v The accepted le\}el‘ofb'-‘x.relia‘lb'il.ity_'depends on th'e'purpose of ‘the
research project. F;)r exampl'e; Nunnally argued as f’olléws:“ |

What a satisfactory level of relniability'fs depends on how a measure

is being used. In the early stages of research on predictor tests

or hypothesized measures of a construct, one saves time and energy
by working with instruments that have only modest reliability, for

‘which purpose reliabilities of .60 or .50 will suffice ... For basic
research, it can be argued that increasing reliabilities beyond .80
is often wasteful ... To obtain a higher reliability ... strenuous

efforts at standardization in addition to increasing the number of
_items might be required. Thus the more reliable test might be
excessively time consuming to administer and score. (1967, p. 226)
Determination of the appropriate levé'l of reliability for this study was

based on Nunnally's suggestions. First, it was considered that the study is

in the "earlier" stages of research, in that it extends theory from other



domains into MIS research. Mﬁch of its intent is exploratory in nature,
determining how well these "imported" models help explain usage of Personal
Work Sﬁéfioné (RWS),-and attempting to determine which of a 1arge set of
pefceived charactéristics of innoyating (PCI)'influence the décision to adopt
the PWS. These observations argued for accepting reliabilities in the .70
range, somewhat higher than Nunnally's minimum level, but not as high as the

common target of .80.

A second consideration in determining target reiiability 1eveIs is based
on Nunnally's observation of the resources reéuiréd to increase reliability of
scales. As pointed out by Cronbach (i970), a single observed score "tells us
nothing about the error of ‘ﬁeasurement" (p-157), and therefore multi-item
scales should.be the basis of the éhosen instruﬁent. Furthermore, one of the

‘bgsic methods of increasing the reliability of a scale is to increase the
number of items it éontains. Therefore, scales measuring somewhat complex
constructs can become rather léngthy in achieving higher levels of reliabil-
ity. In addition to Nunnally's comments about fhese'tests being excessively
time consuming'tonadministef and score, they alsé make significant demands on
the respondents, thus potentially reducing their interest and attention.
Because the study was attempting to take a more holistic and comprehensive
approach than prévious DOI stﬁdies, by addressing all thé theoreticalvper—
.ceived characteristics of innovating, it waél,dealing with sevéral domplex
constructs. >A11 of these could require severai items in any measurement scale

‘striving to aéhieve high degrées of reliability,-which in turn could make any

instrument exéessibely long and unwieldy.

_For all these reasons, a reliability coefficient of .70 to .80 was set as

the target reliability for the final'scales. Nevertheless, it was - considered
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that this was a lower bound and that efforts should be made to achieve higher
levels of reliability in the finalhstudy if possible within the constraints of

development time and administration ease.

. The second primary criterion in assessing an instruménf is construct
validity, or ?he degree to which a scale aétually measures the theoretical
construct that it puiports to measure (Cook and Campbell, 1979, p-59): A
check on' construct Qalidity can Be donevsomewﬁat by'gkamining the.scéleﬂs
dévelopment history to determing how individual items'wefe created. If’they ‘
were based closely on theory,.then fhe scale's potential validity would bé
higher. Sécéndly, a check can be made to see if the itemg were based on anyp
existing validated instrumenfé; with those that are obvioﬁsly gaining some
validity themselves. Checks can élso be made on the tests that were conauctéd‘
to investigate'ﬁhe validity of the items. These tésts include whether evi-
dence of convergent and divergent validity were present (Campbell and Fiske,
1959). In general, scales developed to measure certain theoretical constructs
should not correlate systematically witﬁ scales developéd to measure different
constructs, unless. there is a causal link. This is divergent Validity.
Secondly, scales measuring the same or very similar constructs should cor-
~relate highly at a statistically .significant 'level, which is convergent
validity. In summary, a sgale's‘development history, its link to previous
validated scaleS; and ev;dence of convergent and divergent validity are all

considerations which must be tdken into account when assessing or developing

scales.

The variables being investigated in the study grouped naturally into what
are essentially three separate subject areas:

(1) the perceived characteristics of innovating,
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(2) the subjective norms about using PWS, and

(3) the actual use or non-use of the PWS. .

Therefore, the search for, and development of, instruments concentrated
‘on these three areas. Each will be discussed in turn, beginning with the
perceived characteristics of inmovating in the next section. Discussion of

the scales to measure the remaining variables will follow.

SECTION B: THE PERCEIVED CHARACTERISTICS OF USING THE PWS

‘4.2 PERCEIVED CHARACTERISTICS OF INNOVATING

As has been described earlier, the perceived characteristics of innovat-
ing (PCI) are based on Rogers taxonomy of the perceived characteristics of,
'innovationé. The latter were highlighted approximately twenty-five years ago
(Rogers, 1962) as a major factor in.the_innovation decision. Sincé then,
Rogers' taxonomy, with its five categories, has been widgly adopted among
Qiffusion researchers and writers, and has achieved a distinct level of face
validity. It yés considered, therefore, thaf an instrument to measﬁré the PCI
could likely be based on instruments used in previous studies. Surprisingly,
~however, a literature search indicéted thét very few studies have expliéitly
'used ail five categories as a basis for their research. For those studieé
identif;ed which aétually used the five PCI'S, it was discovered that the
instruments'used to measure the perceptions weré‘very suspect. They were
often lackingAin reliability, and also the validity of many of the iﬁems in

the various scales was doubtful.

Among the first to explicitly use Rogers' taxonomy was Ostlund (1969),

who examined the five PCI's for a variety of new consumer goods, including a
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sixth charééteristic, perceived risk} The scales in his study, hgwever, used
only two ifeﬁs per perceived characterisfié,‘with no reliability coefficients
reported. Work on éxtending OStlund's instrument was carried out more re-
cently by Bolton (1981), who examined perceptions of videotext teghnology. He
édded.a few items to.OStlund's scales, and eventually had approx£ﬁatgly five
items for each écale: Once agaih, however; the psychometric properties of the
'instrument.femained’esseﬁtially below the desired levels, with ALPHA_coeffi-
cients -ranging from a high of .85, to a low of .30. Of 18 ALPHA coefficients
from three rgpliéations of the survey, only four were:aboveA.BO. Of these,'
three were for thg sameA PCI, Compatibility, from the three replications.
'Becauée of these rather low feliabiligy coefficients; it waé concluded thét
ﬁeithér Osﬁlund}é instrumént, nor Bolton's extension of it, could bé-adoptéd

without extensive modification for the current project.

bﬁe other study which useq Rogérs' taxonomy was also examined iﬁ‘detail
(Hollowaf, 1977). 1In this case, Hoiloway had coﬁduéted a cohsideréd review éf
studieé.on'the éCI Fo that date and then decided to develop his own instrument
explicitly for his study.~‘Nevertheless,‘operatioﬁalisaﬁion of the constructs
within this study still appeared to be inadequate in that subsequent factor
anglysis revealed that severai items which ought to have loaded on different
PCI's'in fact loaded within fhe sahe construct. Therefore, because‘there
appeé;ed to -be problems with the‘construét &alidity of some df the items; it

was again'rconclqded that this particular instrument could not be adopted

without modification for the current project.

As a check on the exhaustiveness of the literature search for existing
validated instruments, Rogéré” office was contacted directly. ‘It was con-

sidered that most instruments designed to measure. the PCI would'be known to
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this group. It was discovered? however, that very few studies which had
explicitly set out to measure the five characteristics as defined by Rogers.
were known to the group (Rice, 1987). Nevertheless, as a result of this ing-

uiry, one recently developed instrument was identified (Hurt & Hubbard, 1987).

In discussing the develobment of this latter .instrument, its developers
argued that the measurement of the PCI to date héd'been "troublesome" (p.1),
and that the "relationships among innovation characteristics and'innovative—
ness have not been systematically investigated" (p.2). Thus, they had at-
tempted td create én iné;rdmentAto measure the perceived characteristics of
microcomputers, based directly on Rogers‘ ciéssification. Once égain, how-
ever, the results were disgppointing in that Rogers' classification was not
-supported‘by factor aﬁalysis-of the results. First, the constructs of Triai—
ability and'Observability'did ﬁotfeherge as separate factors. The authoré
considered that either the items written "did pot clearly discriminate between
the two theoretical attributes” or that "those two allegedly independeﬁt
characteristics are treated as a siggle concept by potential adoptefs" (é.8).
An examination of the ifems used in the instrument did not help determine
thch of the hypotheséé waé the more likely. A second interésting'finding was
that Relative Advantage did not émerge as a~factor at all. Once again, it
must be questioned whether this was an artifact of the instrument development
process or .a reflection éf attitudes about using microcomputers. On the other
hand, ‘however, high reliability figures were obtained for Complexity and

Compatibility, with ALPHA's of .93 and .86 respectively.

Within the .MIS literature very few instruments were identified which
attempted to measure attitudes towards using computers, based on Rogers' or

~other similar topologies. As discussed in Chapter 3, however, Davis (1985),



- 90 -

&ithout citing Rogers or other DOI studies, recently has developed'a Technol-
ogy Acceptance Model (TAM), which in'many aspects is quite similar to a DOI
model. Two of the constructs within Davis' model are "perceived usefulness”
and "perceived ease of use', which he defined as follows (p.82):

Perceived Usvefulness The degree to‘which an individual believes

that using a particular system would enhance hlS or her job
performance. :

Perceived Ease of Use: The degree to which an individual believes
that using a particular system would be free of physical and
mental effort.

The similarity bet&een Davis' "perceived usefulneséﬁ and the "pérceived
. relative advantége" of the DOI model is obvious, as it is between his "per-
ceived ease of use" and DOI's "perceived complexity". Tﬁerefore, any instrﬁ-
ment used of.developed to measuré theée two DOI constructs should be able to
Adraw on Davis' work. prthermbre,'evidence of ﬁhe»relétive paucity of re-
search along a DOI line wi@h respect to computer usage was also provided by
Davis. He concluded, after a search for an appropriate instrument, that mno
validated scales wiFh the desired reliability levels existe& for usefulness
(relative advantage) or eése oé use (complexity). He therefore undertook an
instrument development process resulting in two scéles for these constructs.
with reiiabilitigs in excess 6f. .90 for each. Given this level of reli-
ability, and the Similarity of the constructs to those within the DOI model,
it was consideredﬁthét the scalés de#eloped’by Davis should be directly usable

within the context of the proposed research.

In spite of ‘‘the relative_‘promise of the. Davis scales Efor\ measuring
Relative Advantage and Ease of Use, and of Hurt's and Hubbard's to measure
Compatibility, it was concluded that they could not be used without also going

. through a validation process to ensure that they fit within the context of the
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current research. Furthermore, no existing valid and reliable scales had been

identified to
‘concluded that

research.

measure Observability or Trialability. Therefore, it ‘was

a new scale had to be‘deVeioped for the purposes of fhe‘current

4.3 INSTRUMENT DEVELOPMENT PROCESS

To provide as high a level of reliability and validity as possible for

the new instrument, a three "stage', six step instrument development process

‘was-qarried.out. The following‘briefly describes the stages, while detailed_

explanations for each stage are given .in later sections:

STAGE I: ITEM CREATION

~Step 1rv

Step 2+

 STAGE II:

Step 3: -

As many items as possible were identified from existing scales

that fit the construct definitions .of the current study."
So that the item pools would contain as many "quality" items as
possible, additional items were'generéfed as necessary based on.

the theoretical constructs.

SCALE DEVELOPMENT

‘Ttems were wére sorted into  categories by a panel of judges.

This procedufé will be‘discuésed invdetailvbelqw, but the. aim
was to have the judges first sort the ‘items into separate
éategories; based on the similarities and ‘differenées ambng
iéehs; and then to define the uﬁdérlying constructs represented
by.géch category of itemsi Once this procedure wasAcarried
out, the items'vﬁerg examined to see how thgy 'grouped, and
whgther any tended to‘bé categérised différently b; differént

judges. This allowed checks to be’ made for- any ‘ambiguous
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items, which would detract from the internal cohesiveness of
any scale based on them. The definitions of the wvarious

cdtegories provided by the judges after the sortiﬁg procedure

were a check on the construct validity of the items and item

groupings.A.

A second panel of judges was first provided with the construct
definitions and then asked to sort the items into categories

based on the definitions. Again, an examination for problema-

- tic items was made to attempt to eliminate any inappropriately

STAGE 1V:

Step 5:

Steg 6:

worded and ambiguous items.

SCATLE TESTING

Pre-Piloti - The instrument was distributed to a small sample
of  20 réépondents_ for a further check for any problematic
items. Seventeen usablé questionnairgs were retu?ned and an
analy;is of the actual responses was conduéted to get an an
initial indication of the reliability of fheiscéles. Items
which did not contribute to the reliability of tﬁe‘scales were

then culled prior to the pilot test.

Pilot Test. A '"full scale" pilot test was conducted. Ques-
tionnaires‘were distributed to 80 individuals, with 66 fetﬁ?ned
for analysis. This iarger ﬁumber of éubjects allowed -the
varioug statistical tests to be completed with higher levels of

confideﬁce so that the scales could be refined for the final

survey.
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4.4 INSTRUMENT DEVELOPMENT - STAGE I: STEP 1 ANDASTﬁP 2'

As a first step, all the items identified in:tﬁe instruments disppssed in
paragraph 4.2 were ~sorted according to the vérious constructs (perceived
charactéristics) which they were originally intended to‘address.' This gen-
erated an initial item poolyfor each of the perceived chaiécteristics; in-
cluding the "status conferring" characteristic as discussed earlier in Chapter
3. Based on the construct definitions, and on the loading of the items op
partiqular factors for those studies where a factor anaiysis had been. carried
out, each item was examined for its applicability in the current. research.
Due to the different goals of the original studies, some items wefevjudgéd to
- be inappropriate for this study because of their focus. For example, uée of
PWS in organisations iikely would involve 1it£le personal out-of-pocket cost
‘or monetary benéfit to users. Therefore, the following item from Boiton
(1981), inténded to measure the econpmic aspects of using an innovation, was’
dropped from the item.pool:

i

Channel 2000 [the innovation] would probably cost a lot of money.'

Once this was done for allyipems, Step 2, the creation of new items, was
carried out to éddress thosé’perceived charactegistics which had potentially
too few items, or Qhere it was felt that all aspéqts of the construct had not
been addressed. If was considered that thevinstrument for the initial tests
would require approximately 10 items fop each scale. This was based op the
similarity of the eventual scales to fhose developed by Davis, and on his ex
post conclusion that ten items per scale were .required to achieve the dgsired

reliability levels.
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All items were also examined. to ensure that they reflected the various
elements of behaviour as defiqea in. the Theory.of Reasonéd Actioﬁ (Ajzen &
Fishbein, 1980)._ These elehents include the actual beﬁaviourn of . interest
(using a PWS), the térget at which the behaviour is directed‘(the PWS), Q
context for the Behaviour (in one's job), and a tiﬁe frame (noﬁ and‘into the
futﬁre). In terﬁs'of the current ?éseérch, it was feit‘thaf the 1atte¥ two
elements did’noéﬁhave fo bé éxplicitly défined, as_the geﬁéral-instruétibns
for'completiﬁé the eventual qﬁestionn;ire would make thesé eieménts implicit

in all items.

Because a scale.was also rgquiredlto measure whether respondents felt -
their use or non-use of the PWS to-be voluntary, this scale was included" in
‘the general development' process. Theréfore; ‘an additional item pool was -
created to réflect thiswconstruct.AOnde this had been completed there :emained
the following number_of.itehs‘in each of thq.sevep“categories (see Appendix 1

for a listing of'items.by'éategory) for a ﬁbtql of 146 items:

Voluntariness: - 6
Image: 8
Relative Advantage: 26
Compatibility: . 30
Ease of Use: . 24
Observability: 21

Trialability: . 31

These items were then reevaluated to eliminate those which appeared
excessively redundant,; or potentially ambiguous (i.e. which would load on more
than one factor). For example, under Relative Advantage the following items

all were felt to deal with the aspect of "saving time':

7. Using the PWS endbles me to accomplish tasks more quickly.



10. Using the PWS reduces the time I spend on unproductivé '
activities.

11. Using the PWS saves me time.
24. As, a result of using the PWS, I am more timely in completing -
my work. '
Based on the redundancy of these items, it was decided to drop #10 and

#11 from the item pool.

Examples of potentially ambiguoﬁs items “included the following from

the Compatibility pool: |
' .%. I ¥ealiy need a tool liké the PWS. .
14. Using a PWS would help me a lot with my work.

for each ofithe above items, it was felf'that'they also~cap£ured an
aspect of Relative Advantage. In faét, an.éxémination 6f the various scales
which had been u;ed.in previéus research, and factor loadings of items withini
them, indicated that mucﬁ éf the factorial complexity of?itéms designgd td
measure Compétibility méy be in its"original definition. Rogers (1983)

defined Compatibility as follows:

3

The degree to which the innovation is perceived as compatible with
the existing values, past experiences, and needs of the potential
adopter (p.223). .
The ~inclusion of ''needs" as highiighted above is considered to be a
,source,of_confoﬁnding with -Relative Advantage, as there éertainly can be no’
advantage to 'an innovation that does not reflect the needs of the potential

adopter. For that reason it was. decided to eliminate any reference to "needs"

in derivation of items to measure Compatibility.
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This process of culling left the following number of items (as specified

in Appendix 2) in each item poel, for a total of 94 items:

Voluntariness: 6

Image: . 8
Relative Advantage: _ . 18
Compatibility: 16
Ease of Use: ' 18
Observability: 14
Trialability: 14

4.5 TINSTRUMENT DEVELOPMENT - STAGE II: STEPS 3 AND 4 .
4.5‘1 General

| The goals of Step 3, as diseussed above,'were twofold: to assess the
construct validity ef the various scales being developed, and to attempt to

identify any particular items which may be'problematic because of construct

ambiguity. As‘will be shown Beloﬁ;'the first aim was accomplished by heving
judges assign their own labels.to the varioue categories‘which they themselves
had created from the total item ﬁooi. Then,»aqvassessment was made of the
congruity_of these labels with those of iheioriginal censtructs. Problematic
or ambiguous items were identified'as theseqwhieh &ere consisteﬁtly put ineo
- different groupings by the Vérieus judges. By elimieating theee items from
the item pool, it was hoped thef the ieternel consisteecy of the scales would
be increased. The general eims of.Steb 4 ﬁere similar to that of Step 3,

. although in this case the judges were asked to sort the items according to a

given set of construct definitions.

The method of sorting items into categOries is similar to that carried
out by Davis (1985), who was ‘interested .in assessing the coverage of the

domain of his particular constructﬁi Thus, his judges werebasked to sort
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items within constructs. By comparing the categories deveidped, Davis was

then able to assess the domain coverage. .In Davis' case, the categorisation
procedure was a second step, carried out after the judges had rated how well
the various items fit the definitions‘that had been”provided. The procedure
used in the current research,>differed; however, in that two separate rounds
were used. Stepyh is similar to Davis' procedure in that definitions were
given; however, no attempt was made fé differéntiate the items within con-
structs. The major difference with Davis' ptocedufe was the inclusion of Step
-3, where the judges were provided with only the tofal iteﬁ poo1,.and were
given no idea as to what the underlying constructs might be. Secondly, after’
sorting the items they were then asked to provide fheir own dgfinition‘or
label for the cbnstructs, again without knowing what -the researcher's intent
wés. It is felt that these procedures are éohewhat more rigoﬁrous than
Davis', in that it ‘attempted to verify the construct validity of.the scales in
a significantly different way. This increased the degree of cdnfidence which

could be assumed for the construct validity of the scales.

A second indicator of construct validity was provided by examining the
convergence and di&ergenée of the‘éategories.and the items within each sorting
procedure. If an‘item were consistently placéd within a particular group;
then it was considered that the item demonstrated conVergént validity with thé
relaféd construct, and discriminant validity with the others. Secondly, in
Step 3, if the number of categories created‘by the various judges, thenlabels
"assigned to them, and the items inéludéd in them, were fairly consistent, then
scales based on these categories could also be said to aemonétrate coﬁvergeﬁt
and discriminant leidity. Aé might be expected; the process of réfihing the
items for thé scalestrequired that the procedures of STAGE II be carried in

two rounds, with Step 3 and Step & included 'in each round.
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It sh;uld be noted atAthisApoint that one additional method of illus;
trating convefgent‘and discrimiﬁant validity is withvthe use of the multi-
trait-multimethod (MTMM)-matrix'as devéloped by.Caﬁpbgli>and Fiske (1959).
Using this approach,.the intefcofrelétions of the itéms‘in the various scales
are’ compa?ed..and tested. For convergent validity, item-item correlations
within a scale must be significantly different than zero and large enough to
.wa;r&nt further investigation. For discriminant validity, the correlation of
an item with bther items within its.;ntended scale 'is compared to the number
-of times it correlates more highly with the items in Aa separate scale.
Campbell and Fiske suggest that if an item correlates more highly with itemé
-in a separate scale in more than Half of the potential correlations, then

there is a problem with discriminant validity.

Because of the nagure of the curreﬁt research, it was felt that the MTMM
abproach wés.néithér ve;y necessary nor very feasible. First, as discussed,
the only feaSible.method of gatheéing_data was ''self reporting". In this
research, this involved use of surVey.instruments. Aithough some studies ﬁave
claimed to be-using the multimethéd technique by‘va%ying the type of item
within an insfrument, this data cbllection-technique.is not considefed to
offer different enéﬁgh approachés‘to warragt the_multimethod label; It is
also doubtful whether even interviewltechniques vary enough froﬁ surveys, in
that they also invplve self-reportingl 'Thué, mﬁltimethods of data collection

were not employed within this study.

Secondly, because there are some hypothesised'causal linkages among the
various constructs (traits);'as well as chance potential correlations, it was
expected that many items would correlate highly with items from a separate

scale. The only definitive method to show discriminant validity among
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constructs using a multitrait matrix would be to experimentally manipulate
various traits (perceived characteristics) while holding othersAconstant. Oﬁe
Qould then examine th the subjects' perceptions of these traits changed as
they were manipulated, and whether perceptions of any of fhose.tréits held
."constgnt" also chénged. For eight conmstructs, a rigorous examination of
discrimingnt validity would have required an exéessive numbe;'of manipulations
and concomitant data collection. It was for this reason that .the "sorting"
‘method was chosen to examine construct Vaiidity, It did not require extensive
data collection, and in fact established the validity of items before any data

was collected.

Kerlinger (1978) describes two more techniques to examine construct
validity. One is essentially a sub-technique of thé MTMM method, in that it
examines the item-scale correlatipns. This approach makes the assumption that
the overall scale is valid, and thus the cor?elation ofvthe item Withrthé
scale is an indicator éf the construct validity of the item. This measure is
calculated by first subtréctiﬁg the item score from fhe scale,'té avoia a
spurious corrélation, énd then by calculating the correlation between the item
aﬁd the correcféd scalevsco:e.’ This measure was used to examine the §alidity
of items within the current develbpmentvprocess, as will be discussed below in

Section S.iOL

The ‘second method discussed by Kerlinger is factor analysis. Factor
analysis has two basic purposes: ''to explore variable areas in order to
identify the factors presumably underlying the the variables; and ... to test

hypothesés about the relations among variables' (Kerlinger, 1978, p.590). It
is the first purpose which contributes -to the examination of construct valid-

ity. One examines the items loading on a particular factor, and then infers
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the meaning of the factor. As argued By Nunnally, "factor analysis can be used
either to test hypotheses about the existence of constructs, or if no credible
hypotheses are at issue, to search for. constructs in a group of interesting

variables " (1967, p.289).

An argﬁmen#; however, against using factor analysis is provided by

Forneil. As he points out: | |
| "in traditional exblo}atdfy facfor'analysig; both factor }oadings and
factor scores are indeterminate; factor loadings can be rotated in
numerous ways and the solution is therefore said to be 'non-
unique' .... In other words, many different models may fit the

data equally well” (1983, pp 444-445). , '

Therefore, he argues, data-analysis where possible ought to be grounded
in strong a priori notions, which fits with the approach in this research.
The cons£ructs of interest. are based én a substantial boay of prior research
and have been explicated prior té any development of items. This follows
Cook's and Cahpbeli'§>(1979, p.64) suggestion that iteﬁ;lbe develoéed tobfit’
the construct's conceptual méaning as a method of ensuring construct validity.
"This contrasts to the method of inferring:underlying cdnstrﬁcts based on how
items "group" in factor analysis. Nunnally (1978, p.258) also argued th;t the
' validity of measures:should be-planned for, ;athef than tested aftef they have
been constructed. This, in fact, was the.baéis of the instrument development
procedure. in this research. Fidally, one very pragmatic point which argued
against factor analysis was the number of responses required to proper1§ use
- the technique. Kerlinger (1978, p,594) suggests ?hat ten subjects for .each
‘item is a "good rule of thumb". Fop aﬁ item pool of 80-90 items this wéuld
have required 800-900 respondents for a proper analysisl This was considered

infeasible within the context and aims of the current study. For all these

reasons, factor analysis was not used in the development of the scales.
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4.5.2 Inter—Rater Reliaﬂility

To assess the reliability bf~the.sorting conducted by the judges, three
different measures wefe made: 'For each peir of judges in each sohting:étep,
two measures were takensbof' the leve]. of‘ agreehenﬁ_ in categorising items.
Thus, for example, for four judges there were sii different'pairs or computa-
tions, and fo; five‘judges there were ten pairé.“'Thefe'wae aﬁseparate agree-
ment:measure for each pair, aﬁa by examining the distribetioﬁ of the various
measures an assessment of'the reliability of the classification procedufe was
made. The final measure:assessed the overall eorrect "plécemene" of items by
the judges as a gfeup for each rouﬁd. Each measure is described more.fully

i

below..

The first and most basic measure was the simple raw proportion of agree-
ment on item classification within each pair of judgeSL This was calculated

as follows:
_ Number of items classified identicall
. Total Number of items to be class'ified

Po

A second, and more sophisticated measufe of the agreement between judges,
was that developed. by Cehen.(CQhen's Kabﬁé) whichAconsiders thetlikelihqod
that somevqf the agreement4will pe.sihply due te chance’(Cohen; 1960). Kappa
'thus takes jthe raw - proportion of agreement and adjusts :ip by takiﬁg into
account the jeint marginal prebability that both jedges would randomly place
the same item in the same construct. Tﬁhs,vthe measﬁre of "chance agreement",

Pe, is defined as follows:

[Ni(Judge 1) * Ni(Judge 2)]
[Total number of items classified]
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where Ni is the number of items assigned to construct "i" by each judge.

The measure of chance agreement is used to adjust the proportion of raw
agreement, and thus Kappa is calculated as follows:

Kappa = 7752

The following is an example of'this-brécedure for a éi&ple two construct

classification scheme with 20 items.

JUDGE 1
Construct A B ‘ Total
A 7 3 10
JUDGE 2 )
B 1 9 10

Total 8 12 20

In the above example, each judge classified ZO'iteﬁs; By examining the
columné; it cancbelseen that Judge 1 placed eight items in construct A, and
twelve in construct B. Of the eight items plaéed in construct A, seven were
in agreeﬁent with Judge 2, but the eighth was classified by Judge 2 as being
in construct B. Of the_iz items placed by Judge 1 in construct B, nine in
agreement with Judge Ztas being in tﬁat con;trﬁtt, but three were classified
by Judge 2 as being in construét A. Likewise, by examining the rows; the same
analysis can be carried out for Judge 2. Tﬁe,scorés on the diagonal indicate
the number of items aboﬁt.which the judges agreed. Thus, the raw pfoportion
of agreement can be calculated by summing the diagonal .and dividing by the

total number of items as follows:
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_7+9 _
Po = 50 = .80

The 'chance agreement" score (Pe) would be calculated as illustrated -
below where:

N, (Judge 1) = 8
10

N, (Judge 2) =
NB (Judge 1) = 12
=10

NB (Judge 2)

pe = (8% 10) + (12 * 10) _
20 * 20 20 * 20

Therefore,

.50

Finally, the value for Kappa would be calculatéd asvfollows:

_ Po -Pe .80 - .50 _ »
Kappa = 775, =77 - .50 90

Once the Kappa's were calculated within each sorting round, the scores
were examined for all possible pairs of judges, and an assessment made of the
overall level of agreement on the item classification. For Kappa, scores

greater than .65 were considered acceptable (Jarvenpaa, 1987).

.A third measure-of the both reliabiiityhof the classifiéation scﬁeme and
.thé Vélidity of the items was develoﬁed'fpr this resea?ch. The‘method is
simply to see how many of the items were classified by the panel of judges for
* each round as being.within the'"targetﬁ‘constfubt. -InLotﬁer wordﬁ;-because
each item was included in the.pooi explicitly to measure aﬁpartiCular under -
lying construct, a measurement can be tékén ofbfhe overall frequency with
which judges placed items within their inténded theoretical construct. The
higher the percentage of ifems placed in theftarget construét, the higher the
' degree of inter-judge agreement‘aéross thefpanel which must have occurred.
Secondly, scales based on categories which'havé a high degree of "correct"
_placement of items within them can be considered to have a high degree of

construct validity, with a high potential for good reliability scores.
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As‘an example of how this measure could be used, bonsidef the simpie case
. of three theoretical constructs~with ten ifeﬁé~developed.for each. construct.
With a panel of four judges, a tﬁéoretical total 6f 40 placements (4 judgesi
times 10 items) can be made within each constfuép. Thus é THEORETICAL versﬁs
ACTUAL matrix of itém"placeﬁehts:COuld-be:kréatgd as_follows (including an
ACTUAL 'Not'Applicable"column where judges couia piace items which ﬁhej felt

fit none of the categories):

ACTUAL

Constructs A B . c ‘N/A Total % Hits
o 3% .0 02 o1 01 40| 90
THEORETICAL B | 12 24 4 0 w0 | 6o
| c| o 0 40 o 40 100

Item PlacementsleO Hits: 100 loﬁé?all "hit" ratio: 80%

Examination of the actual-theoretical diagonal of the above matrix shows
that with aitheoretical max imum of 1é0 targé£ placements (three constructs at
40 placementé pef construct), a té£31 of 100 "hits" were achieved, for an
overall "hit ratio" of 80%. A judgement must be made whether this is an
~acceptable 1evé1.' Secondly,  and ~m§re imppffantly, examination of eaéh row
bshowé how the iteﬁs‘created to_fap the particular constructs are.actﬁaliy
being classified. For example, Row C above shows that all 40 item placements
‘were within the tafget construct,.buf that inAwa B, only 24/40, or 60%, were-
‘within thé targét. In the lattefvcase, 12.oftthe placements Qere made in
Construct A, which mighf indicate that the .items underlying these placements

-are not differentiated enough from the items created for Construct A. This
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wouid lead one‘to have cdnfidence in a scale based on Row C, but be.hesitant'
about.accepting any scale based on Ro& B. Finally, examination of the off-
diagogal entries indicates how factorially complex any construct might be.
Actual constructs based on columns with a high number of entries iﬁ the
off-diagdnal might be considered to be £oo ambiguous. Likéwise, the items
themselves in the off-diagonais might be ambigﬁous, so any consistent pattern
of item mis-classification shouid be examined. It must be‘emphasised\that
this procedure is more a qualitative analysis than’a figourouquuantitative
procedure. There aré no establishé& guidelines for ‘determining "good" levels

of placement, but the matrix can be used to highlight any possible. problem

areas.

4.5.3 Sorting Pfocedures

Each‘of tﬁe items were hand printed onto 3X5 inch index cards, with each
card confaining only one}item. Care waé also taken to ensure that. all items
were printed'as similarly asApossible. The éards.were then‘shuffled into-
random order for presentafion to the judges. ﬁach judge sorted the cards into
categories and labelled the categories of items independently and separately
from the other judges. Judges were asked ﬁot to discuss tﬂe procedure with

anyone prior to the researcher finishing the procedure with all judges.

Priof to sorting ‘the- cqrds, the judges were read a standard .set of
instructibns (Appendix 3). Thé instructions were tested with a separate judge
prior to the first sorting round to ensure their.comprehensiveness and com-
'Iprehensibility. ‘The aim of wfitten-instructioﬁs was not only to standardise
_ the instructioms, but also to ensure that;no-pointé were left out. -~ Judges
_were allowed td ask as many qﬁestioﬁs as necesséry to ensure they understood

the procedure.
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Before carrying out the categorisation procedure, a trial was done by
each judge on ten sample items unrelqted to the constructs of the study. 1In
this case ten statements wefe written about various aspects of an~automobile.
Some of the items were deliberately constructed to be ambiguous. Judges were
asked .to sort the "test" cards, following the instructions they had just
reéeived. Any misunderstandings resulting from the instructions became obvious‘
and wérelclarified. For example, the researcher was aﬁle td éoint out‘%hat
. items rgfleéting qpposite viewpoints of the same construct could neverthelesé‘
be grouped together: Furthermore, after the judges had sérted the t;n items,
and'lébelled the ;ategories;‘the researcher Was'then'able to téke'thé ambi-
guous cérds and resort them to create differenﬁ construct categofies. This
was done to ensure that the judges understdéd thevidea‘of attempting to sortA
the items based on an underlying comstruct for each category, and to place
items invcafegories which best reflected tﬁe undérlying'constructf It also
cued the judgés to be more aware of ambiguous or unclear items. In virtually
all cases; the judges reported that they found the trial sort to be.a very

helpful exercise.

4.6 STEP THREE -~ ROUND ONE

- 4.6.1 Judges

- The‘judges for the initial round of Step 3 were drawn from the Faculty of
Maﬁagement at the University of Calgary.> It was feit that in order for the
panel to be unbiased, it should be fairly.diverse. Thus, fpur jﬁdges were
used, including a professor, lecturer, graduate student, and a member of the

Faculty support staff.
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4.6.2 Results

The results of the first sorting round'are shown in Appendix 5, with
labels in Appendix 6. Of the four judges, two identified seven categories, or
constructs, and the other two identified six:. ~The theoretical number hadAbeen
seven. Furthermore, there appeared to be a high level of agreement among the
judges, and thus the results could be presented in a factor matrix format, and

analysed in such a fashion.

As shown in Appendix 8, Table 1, the initial overall placement of items
within the target constructs was 78%. Examination of the off-diagonal entries
reveals two significant clusters, whichlfeflect those judges who_had only six
categories. Nevertheless, because.the off-diagonals showed clustering, rather
_than a scat£efing ofyitems, it can be séen that the items not placed withinrx
the target constructs still tended to be grouped together. This augured .well

for any potential internal consistency measurements.

Following the sorting and labelling procedure the four jﬁdges were
assembled fogether to discuss the fésults.‘ In examining the."factor struc-
ture" resulting from the sorts, the first point addressed was the creation of
only six categories by two judges. As can be seen from Appendix 5, Judge B
'-differgd from the others in that items 82-94 were groupea together with items
'1-6, and 1ébe1iéd "access or barriers" to the PWS. The other-jﬁdges had
consistently created two categories out of these items (1-6 and 82-94), with
labels réflectiﬁg the theoretical constructs of Voluntariness and Trialability
respectively. In the disqussion of the categories, Judge B quickly agreed
that there couid in fact be two groupipgs and separated her original group

into two separate ones.
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Judge P also had only six categoties, but in this caseihad.created a
category called '"value" into which he had put all the -Relative Advantage
items, as well as those items intended to reflect Observability. judge B had
also grouped the items similarly, although not quite to the same extent.
Thus, the observability items were included with relative advantage for two
judges, and put into a separate category by two others. In the discussion
.that followed, Judges B and P allowed that:there could be two separate cate-
gories, but that the differences were  ''subtle". This indicated that the

observability items needed to be reexamined.

Following this discussion, those items thét one or more judges had not
included in the "predominating" category were examined. As indicated in
Appendix 5, those judges for whom an asterisk is included (*), quickly agreed
with minimal discussion that the item was likely a better fit in the "main"
category.' It was emphasised that the goal was to identify ambiguous items, -
and that no judge was to feel pressufed to "move" an item to simply make it
"fit" with the other judges' groupings. This would simply defeat the intent
of the procedure. Also, no attempt was(made to reconcile any‘item which
originall§ was put into more than two groupings, as it was considered to be
inhérently too ambiguous. EVentually all itemé Qere discussgd, and it'Wasi
agreed that several were too’ ambiguous, or simply did not fit in.any category.
' As is indicated in Appendix 4, fhese inciuded items 34, 35, 37, 43, and 44
from Compétibility, #60 from‘Ease of Use, {#68 and #72 ffom Observability, ana
#81 and #93 from Trialability. .These were dropped from the item péol fo; the

next step.

This process>of culling'ieft the following number of items in each item

pool, for a total of 84 items:
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Voluntarlness o 6
Image: - 8
Relative Advantage o 18
Compatibility:- o 11-
Ease of Use: .- 17
Observability: 11

Trialability;‘ - 13

The ihter-ju@ge_ievel of agreement forfthis:sbrting:round was quite high.
.AS‘showh in Appehdix Z;Eafter the.discussrhn.had'been carried out,“thevraw
xagreement‘scores'rangeu trqm .74 fé ;90;'uithﬂan.averagev0f 8v.>'Coheh's
'Kappa haufa lowvef .70‘.weiiAaboVe the desired:mihimum ef ;65 and a hlgh of

.89. The average was a‘respectable score of . 80. Furthermore, the percentage
of 1tems placed w1th1n the target constructs rose to - 85% (Appendlx 8, Table
jé). ThlS is in spite of the fact that Observablllty only had a placement ratlo
of 43% because of one 31gn1f1cant off dlagoual clusterlng Because_'these,
1tems‘d1d'c1uster, howeverjytheg were‘retalned_for»the next sorting_rcund»te'
see what the‘ efﬁect ;dflfprqviding cohstruct 'defigitrons would be cn item

" placement. "

After' the 'various_:categorisationsA‘had. been -reconciled, thet grouﬁ of'
-judgeSiwerevasked te label'and define'each of'the'categories.» Each Judge had f
_alreadyAindependeutly carried.this out, and ths step examined the level of
fagreement'ameng judges ashto what each category reﬁresented. As can be seen
'in:Appendix 6, the,dpfinitipns supplied hyithe panelrof juuges very closely

'4ﬁatched the ihteht‘cf the“researcher.‘FObsefuability, hewever, was defined

&iffereutlg enOughbfrbm the origihal‘iﬁtentiou to‘inuicate that there'hay have

been some problem with its operationalisation.
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4.7 STEP FOUR - ROUND ONE
4.7.1 Judges

. The judges for this round were also selected from the Faculty of Manage-
ment at the University of Calgary. Again, attempts were made tb have a
diverse . panel, and hence the judges included é professor, a lecturer, a

graduate studéntAand a member of the Faculty support staff.

4.7.2 Rgsults

. For fhis rouﬁd, the judggs werevéupplied the construct definitions on 3X5
indei;cards,and'askéd to éort the remaininé items based on the definitionéf
Problemétié items thch had been identified in the first round Were dfoéped
for thié ‘stepf“'A too aﬁbiguous/ doesn't fit" definition, card was also
inclﬁaeq to ensure that the judges did not”"force fit" any item into é par-

”ticular éategory.

Again thé results éf this sort were very encouraging. An examinétion of
‘the factor sfructure (Appendix 5) shows very high agreement among the judges,
with the exceptibn of Observabiiity. The raw agreement scores ranged.frém .82
Kto .88.with an average of .86 (Appendix 7). Cohen's Kappa>scoreslwere simij
- 1ar1y high, fanging from .79 to .86, with én average of .83. The overall
.placement of items within_target constructs was 92%, with all constructs at or.
ébo?e 90% except for Observability which wés at 73% (Apbendix 8, Table 3)..
This indicated that items were gengrally being consistently placed as they
were 'intenaed.' Thus, it was concluded that the development procesé had
resulted'in scales which demonstra£ed construct validity, with a high poten-
tial for very good reliability coefficients. Nevertheless, because some
Obsérvability items still loaded on other theoretical constructs, it was

SN , .
" ‘decided to reexamine this scale.
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4.7.3 Scale Refinemeﬁt

An éxamination of:fhe‘hqw the items from the Observability pool were
sorte& indicatéd‘that the original construct as defined by ROgerék(1983>'was‘
foo cdmplex, as was discusséd earlier in Chapter 3.‘ It was defined as the
degree to which the results Qf an'innovation are visible and communicable to
others (1983, p.232). .Thebitéms included in.the:pool for this study attempted
to tap both these constructs, and had been'drawn mainly from other studies.
-Beéause>ofbthis, it was exéected that théir Eonstruct validity, aﬁd internal
cohesiveness, wéuld be high. AThis was not the case, however, as from this.
group, items 67, 68 and 72 had not cluétered with ﬁhe others in Step 3, and
hence had been dropped. Aithough item 71 had beeﬁ placed into three separate
'1catego£iés during the sorting précedure,Ait was{?etaiﬁed after Step 3 because
it seemed to be very'congruent,with the theoretiéal construct. Therefore, it
was decided to see how it Would“be placed oﬁée a‘construct definition had been-
provided. ip Step 4, however, it was again placed into three different
cafegbries, and therefore wasldrépped from the bool. Items 69, %4, and 79
also weré probiematic, in ﬁﬁatfthéy were placed dnto ofher cat;gofies by at
lgast two éf_the judges, and hence had to.be droppe@; In fact, 25% of the
placements of Obsefvability iféms in Step 4 were in the Relétive Advantage
category,-eveﬁ though the conétruct definitions had been provided. For this
reason, it was decided folgliminate any itehs'whicﬁ might be confounded with

Relative Advantage.

As a result of the above process,. it was decided to ;oncenfrate on the
tangibilityv of - ‘'the results, which would include their Observability and
Communicability.'AIt was concldded that\tﬁe.éénstruct would be moré aptly
iabelled Reéulﬁ Démonstrabilify. This ties4bacgvto the term used by Zaltman

et al. (1973) who indicated that the more 'amenable to demonstration the
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‘innqvation is, the more'visible its advantages.afe, ... the more likely it is
“to be adopted" (p.39). 1In keéping with the idea of result demonstrability or
tangibility, items were kept which reflected the ability to measure, ébserve,
and communicate the results of using a-PWS. This meant that item 70 was
‘droppéd from tﬁe pbbl. Item 68, which had been deleted, was rewordéd té try
to more accurately capture the construct and put back into’the pool. . The
result of this tulling process meant that only seven items (68, 73, 75, 76,
77, 78, aﬁd 80) of the original;pool were left. All items were reworded to
drop any feferences to "benefité"’or "édvantages".in order to céncentrate on
the "results" aspect of'thevconstfﬁct, as ig shown invtheslisting in Appen-
dix 2. Finally, two additionél.items were written, 80-2 and 80-3, to increase

the coverage of the item pool.

In re-examining.0b$ervabi1ity;vit Qés aiécovered that Rogers alluded to
yet another dimension of the‘constfuct, that{bf'the Visibility of the innova-
tioﬁ itself. This is. the degree ., to whiph the: innovation is apparent to the
_ sense of siéht. "Rogers raised this issue when comparing'the hardware and

software componeﬁts of av technology.. He _indicated that -software dominant
innovations have ﬁless observébiiity and ﬁsuallj‘have s lower rafes of'&dop-
tion" than other pres (1983, p.232). If results were the only focus, it
woﬁld matter little whether they were related to software or hardware.
Software, however, is less Qisiblevfhaﬁ'hérdware. ~Thus, it appears that the
moré é potential adopter can éée'an'innqvatioh, the more likely he is to_adoft
it.” This seemé‘to be an important conside;ation,vin that research has shgwn
that "mere expo;ure [to objects] is capable:bf making an individualfs éttitude
 toward ﬁhése‘objécts more positive' (Zajonc -& Markus, 1982). Because of the
seemiﬁg lack of strenéth of the tangibiiity,of fesults items; and'the apparent

theoretical importance of visibility, it was decided to create an item pool to
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measure the actual visibility of the PWS. For this reason an additional nine -
items were written and added to the overall pool for the next round of sorting

(Appendix 2, items 95-103).

4.8 STEP 3 - ROUND IWO
4.8.1 Judges

The juages for’the sééond round of Step 3 were drawn frbm the Faculty of‘
Commerce and Business Administration at the University of‘British Columbia
(UBC): Again the panel was kept divérse, with five members, and included a
profeséor, two graduate ‘students, a research assistant, and a ﬁember of the
Faculty support staff. Having shifted the lpcale to UBC enabled the paﬁel to
be comﬁosed‘of indiyiduals whd would not have been aware éf thé first sorting
_rounds, aﬁd, ghé might bring a .different_ ﬁerspective. .This increaéed the

potential for highlighting any problem areas with the items.

4.8.2 Results

The resglts of the éecond’;ound of Step 3 are shbwn in Appendix 5. ‘A
qﬁick visualnexamination of the placement of the.various items reveals that
most items were categorised as intended, although tﬁere were some clusters in
éafegories other than the target./'ThisAis confirmed'by Table 4,>Appendix é;
whichf‘show; that overall 86% of the iteﬁs were placed within the targét-
constructs, but that within the individual'constructs, the percentages had a
wider range than in previous.sorts. The major broblem areas seemed to be

Image, Compatibility, and Visibility.

In examining Image, with a placéméntvratio ofA72%, it can be seen in
" Appendix 5 that Judge D placed seven of the eight items within a group in-

¢luding the Voluntariness items. This overall group was labelled "external
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pressﬁfe to use PWé" (Apbendix 6). In that.Vélﬁntarine§s and'Image both ﬁight
refleqt sﬁch an qvéréll éonétruét, the grouping i§ not surprising, and thus
the cépstruct validity of the items wa$ not severely threatenéd. Also,‘the 
intérnal_consistency‘of‘tﬁe ;mége items remained high, aﬁd if JudgeAD's‘group
of itemslweré inciudedAwithin'the target cOnstr;ct, the_placgment ratio would

rise to 90%.

Compatibility élso:appeafed to.have p;oblemS»as some items were placed
into several different categories, resultiﬁg'in a placeﬁent ratio of 53%.
Nevertheless, only Judge D failed'to group a majority.of tﬁe itemé together.
Judge N did gfoup eiéht items together but outside the target (with the Ease
of ﬁse items). Tﬁeée'fééts augured well for the interhal consistency of the
items, in'that“if Judge N's items were included within the target, thevplace-
ment ratio woul&'rise to 67%. Nevertheless, it was\difficult fo determine if
the';esults of this sorting roundvfor Compatigility were .an anomaly; ér .a
refieétion of probiems with the items. ' It was therefore decided to leave the
items essentially as they were, because of the‘suqcesé in éarlief sorts, and
to see how they were placed when construct definitions were provided to the

judges in the next sorting round.

The final problem category was Visibilify with'a placement ratio of 73%.
Once again, howe?er, Judge M H;d, grouped ‘alliAof the. items together with
Trialability (Appéndix 5) and 1abéli;d this .category "exposure' (Appendix 6).
Again, visibiligy of the PWS,'és.wéll as‘opportunity fér triai, mighf be
co_nsiciered to be isub-asp,ects of a constfuct_called v"eprosure'-',‘ and therefore
the construct validity of the items.rem&inéd high...Furthermbre, becéuse,the
. items grouped together, élfhough outsidg the target construct, meant they did

not detract significantly from the internal cohesiveness of the overall
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Visibility group of items. Finally, if these items were added to the overall

group, the placement ratio would rise to 93%.

Because of the several érqupings outside the target coﬁstructs, the
inter-judge agreement ;cofes showed a wide rangg. As can be seen in Appen-
dix 7, the proportion;of raw agreement ranged from a low of .60 to a high of
.94, with an average of ;75. Cohen's Kappa also showed a wide range from .58
to .94, bﬁt the averagé of .71 remained well above the target of .65. In
fact, despiteithe'groupings outside the targets,_only three of the ten scores

fell below the .65 threshold, at .53, .58, and .64 respectively.

4.8.3 Scale Refinement

In examining the placement of Various individual items in Appendix 5, it
‘can bé seen that a few were placed in several categories. It was therefore
decided to eliminate any items for which there hqd.been'a fairly consistent
pattern ofvﬁlaceﬁgpt outside the térget‘construct in all the sorts. This
resulted in five items being droppedvfrom the péol before the next round,
‘including items 3,:7, 80-3, 81, and 92. This assessment was not made based on
any simplg algorithm, but was largely subjecpive and iﬁ part was also based on
the number of items in each construct's item pool. Constructs with larger
pools were more likely to haye items dropped at this stage than those with
smaller pools}’ The aim was to try to keep approximately ten items for each of

the more complex constructs.

4.9 STEP 4 - ROUND TWO
4.9.1 Judges

Judges for this round were again from the Faculty of Commerce and
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" Business Administration ‘at UBC. Four judges were recruited, including a

professor and three gradu&te students.

4.9.2 Results

Thé placement 6f items is again.shown in.Appendix 5. A'visual exami-
nation shows a. fairly siﬁple}"factot structuré", with only one significant
off-target -clﬁster. ' THis‘ is for- Judge '3 who placed seven of the eleven
Trialability items withiﬁ,the Voluntariness cohstruct. ‘Again, this is not
surprisipg in that the perception.of Voluntariness, as discussed in Chapter 3,

should .also contribute to the perception of Trialability.

The inter-judge raw agfeement géores v(Appendix 7) reflect the simple
factor structure. Except for Judge'J3bthe'agreémént among the pairs of judges
was above .90. Even for Judée'J,‘With the off-target Trialability items, the
agreement scores are in the 75% rénge. .CohenYSVKappa scores are also corres-
pondingly high, with an average of . .82. They'rangé from a low group of .70,
.72, and .74,Ato a high of .96. The‘thrge low scores are all for the pairs
iﬁclﬁaing Judge J. | | )

The placement of items Wiﬁhin the'ﬁargét constructs also show that a high
degree of construct‘validity and‘potential réliability had been échieved. The.
.overall placement of items within.the targét construct is 92%, wiﬁh the lowest
score for an_indivi@ual construct being Triglability at 84% (Appendix 8; Table
5). Shifting the off~térget.c1us£ep';aises-this group to 100%. The only
other cqnstfuct with a ratid‘beiow 90%.is Relafive Advantage, at.87%. This
was not considéfed problematic iﬁ'fhéﬁ in previous sorts the fétios had been

well in excess of 90%.
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4.9.3 Scale‘kéfinemeht

The final step of this round was to reduce the number of items for the
varioﬁs scales to approximately ten each. .Aggin, this number was based on the
analysis conducted by Davis (1985) who estimated that a ten item scale wouid

provide the desired levels of reliability.

The scaleé for Voluntariness and Image were already- within the target
ﬁumbér and hence were included for the nexf devélopment étage as they were.
Relative Advantage on the othgr hand, had 18 items remainiﬁg after the various
softing roﬁnds. It was therefore decided to keep the items developed by Davis -
(1985) for his "perceived usefulness" construct, because of the success he haa
with this particular scale (#'s 15 =24, Appendix 2). ' As shown in Appendix 4,
it had survived thé sorting féundS‘intact, which demonstrated its construct
validity with respect to Relative Advantage.“ It ‘'was also decided to keep four
items from two other sources (#'s 25-28, Appendix 2) to provide a potgntially
differegt perspective. Thus the scale for the next stage was composed of 14

items, reflecting the rather complex nature of the construct.

As is indicated in Appendix 4, it was decided to keep all eleven items
left for Compatibility because of the sometimeé incénsistent categorisation of
the items which had occurred dﬁring Steps 3 and 4. Although the construct was
not.as complex as Relativé Advantage, this sorting‘inconsistency did not augur
weli for a potentially high reliability coefficient. GSecondly, this new scale
was ﬁot based on:any e#isting‘one. Therefofe, it was hopéd that by kéeping a
relatively larger number of items at this stage, there would be more oppor-

tunity to eventually develop a better scale for the final questionnaire.
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Again as-indicated in Appendix 4, ten items were retained for the ‘Ease of"
Use scale. These were all taken directly from the Davis scale fo£ "perceived
case ‘6f use". They had passed through the validation rounds unaltered, and
again because of the éuccess realised by Davis, it was considérea that théy
should proviae a valid and reliable scale! Thg other items from dthéf,sources

which had remained after the sorting rounds were dropped.

Eight itéms remained for Result Demonstrability after the sdrfing rouﬁds.
It was decided to‘retain all for the next stagé. Nevertheless, it was con-
sidered that this particular construct Qas perhaps'tqo facf;fially complex for
a proper scale té be developed, and in the context of thé current study was
. perhaps -somewhat irrelevant.. This’ was based on a couple.df considerations.,
First, as.was discussed'earlier, items ffom.this category tended to be grouped
with those of Relative Advantage. Thus,,it‘might be argued that the.strength
of the ?erception of Relative.Advantage in fécf captures'the tangibility, or 
demonstrability,.of the results of using a PWS. Certainly, the more intang-
ible, or less amenable to dehonstratibn, the fesults of u;ing a PWS are, the
less advantage will be perceived in using onel The 'second consideration is
that in an,ofganisational context, where PWS éte;prOQided Qithout a signifi-
cant requirement for justifying their acquisition, the impact of having té
demonstrate the benefits of using a PWS will be less. Both of these consid-
erations indicated that perhaps this scale:could be dropped‘from the final
inst;ument. Nevertheless, it was decided to retain it for the next stage to

see what the results of the initial test;qf the scale would reveal.

It was decided to retain all nine- itefns ‘which remained for Visibility.
Like Result Demonstrability, it was considered that this aspect of Rogers'

Observability construct might ‘not have a significant impact within organ-
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isations. This is due to the fact thaf even though a significant number of
indi?iduals are not yet using PWS, the machines are fai?ly widespread, and
hence likely quite "visible".  Finally, as indicated in Appendix 4, it was
also decided to keep ten of the twelve items which remained for Trialability.
These items had had been grouped together rather consistently during the
sorting rounds, but again as they wefe to be part of a new sca1e it was

thought better to retain ten items to allow for flexibility in>cu11ing-itemsA

after the next stage.

‘It was also decided to add six new itemsighich did not specifically fit
within the general scales developed to this point. Most items developgd to
date had a geperal focué, and could be used to measure perceptions of most
innovations. As discussed in Chapter 2, however, computer usage has certain
specific negative aspects which have received rather prominent attention.
These include the capability whichv PWS potentially provide management to
monitor users, as well as the health,‘deskilliﬁg and job elimination concerns
of some PWS users. Six items were deVéloped to measureAusersf perceﬁtions éf‘
these concepts (Appendix 2, #'s 104-109). If should be noted that these itéms
do not nece;sarily.constitute a new cohesive scale, as there is no reasoﬁifo
expect that they should correlate with one another. For example, the ﬁealth~
issue is distinctly separate froh the moniforing issue, as it is from the
others. The:efére, fhe ne& items constitute essentially single item measﬁres
of vegy specific perceptions, with a two item measuré for the contrel and

monitoring issue (#'s 104-105).

The final refinement to the scales for the Pre-Pilot test was to reword

items as necessary for users and non-usgfs of the PWS. This essentially
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.involved a slight change in tense and mood for the items, as illustrated by

the underlined words in the following example:

User: Using a PWS is not similar to anything that I've done
before.

Non-User: Using a PWS would not be similar to anything that I've
done before.

The re-wording created two sets of items which were grouped in
two different sections of the questionnaire. Respondents were directed to the

appropriate sections depending on whether they used the PWS or not.

4.10 PRE-PILOT TEST
4.10.1 General

The next stage of the instrument development process was to conduct a
pre-pilot test, so-called because the size of the sample was kept intentional-
ly small. The prima;y aim of this test was to ensure that the mechanics of
compiling the questionnaire had been adequate. This was accomplished by
having respondents first complete the questionnaire, and then comment on its
1ength; wording, and the instructions that were included (Appendix 11).
These comments, plus a scanning of the questionnaires to see if any difficul-
ties were encountered, served the purpose of ensuring that respondents would

encounter a minimum of difficulty completing the questionnaire.

The analysis of the reliability of the scales was also important in this

~
test, but because of the test's first aim it was considered that a large
sample size would be inappropriate. The purpose of the discussion in this

section, however, is to comment on the test's impact on the development of the

-various scales measuring the perceived characteristics of using the PWS.



- 121 -

4.10.2 Sample

Qpestionnaires were distributed to a convenience sample of 20 uéers and
_non-ﬁsers taken from the business faculties at the University of Célgary and
University of‘British Columbia. This sample ihcluded both‘véluntary users of
the’PWS, primarily faculty members, and non-voluntary users, primarily secre-

taries. Seventeen usable questionnaires were returned.

4.10.3 Results

While ailfaims of the. pre-pilot weré met, only the scales meééuring_the
: pgrpeived vcharacteriétics were statisticaii& analysed. Iﬁe intent‘ was fﬁo
-cheék'onvthe igternal consistency of the eight scales whichAhad béen déye-
1opéa; énd to see how many of the items,‘if any, could be eliminated. It“wasn
considered that 81 items were simply too mény for this type of instruﬁent, and
that it should be reduced as much as possible while retaining desired reli-

ability levels.

Tﬁe sgales were analysed using the SPSS-X Reliability routine, calling
for the six measures of reliability discussed by Guttman (1945). Of the six
meésures, Guttﬁéh érgued that the one with the lowest rating establishes the
v‘lower bound ‘on the true reliability of the scale. Cronbach's ALPHA, one bf
Fhe six méasgres discussed by Guttman (Lambda 3), was also examined as has
become fairly standard iﬁ most discussions of reliability. The correlation
'ﬁétrix éf items. in éach scale (henceforth item-item), the "corrected itgm-
to-to£a1 corfélatidns" (henceforth item-scale), the "ALPHA if deleted" score,
and the item. standard deviation scores Qere also used to determine which.items
were candidates for deletibﬁ.fromtthe scale. JItems with low inter-item and
Ai;em-Séalé correlations, which would raise ALPHA if deleted, or which showed

 1ow‘Variance (and hence would have low explanatory power in any model) "were
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all'candidates fof elimination. Two analysis rounds were conduéted, one ﬁo
show the iﬁitial results and one to determiﬁe the statistics after itehs had -
been delétéd from the scales. it'is recognised that'tﬁe sééond>ana1y$islround
lacks somévvalidity in thét items have been delefed. Nevertheless; it was.
felt thét the insight géined from examining tﬁese statistics would be most
valuable in refining the scales. The results of these analysis rounds are

given in Table 4-1.

As is shown.vat Appendix'h} fivé items were included in the scale to
measuré.Voiuntqrinegs tquestionnaire items 5, 14, 23; 31, énd 38; henceforth
all i&em nﬁmbé;S'refer té their numbgr on the questionhaire). As_sﬁmmariéed
in Table 4-1 the results forbthis.scale (labelled VOL) we?e very encouraging.
Guttman's iower boﬁnd (hgnceforth GLB) was .95, with ALPHA at .93. One item
(#14) with the lowest corrected item-scale correlation would actually raise
the ALPHA if déleted score. " Oncé deleted, GLB rose to .96 and ALPHA to .94.
Because éf fhe relative homogenéity of the items, it was decided that item 14

could be dropped from the scale for the next round:

Seven items were inclﬁded in the Image scale (labelled IMG). The initial
GLB for this scale was .89, with ALPHA at .71. Two items (36 and 49), how-
ever, showed poor éorrelation with the scale, and would significantly raise
ALPHA if deleted. After dropping_thém, GLB dropped slightly to .88 but ALPHA
rose to .84. It was also concluded that eliminating the items would not
;ffect coverage of the domain of the constrict, and hence they‘were dropped

for the next round of testing.

Fourteen items were originally included .in the Relative. Advantage scale

(labelled RA), and hence it was hoped that the analysis would reveal several
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items which would be candidates fqr‘elimination.' The initial GLB for this
Iséale was .98, withlALPHA at .89.; If was:dedided that several itéms could‘be
deleted while still remaiﬁing;withiﬁ the taréet range for reliability. Items
, with low inter-iteh and"item-scalé‘¢orrelations, éombinea with loﬁ'varianée
were firstvexamined to see if dropping any of them would cut down on the
coverage of the domain of‘the consfruct.- Based on this analysis; five items
were identified as candidates forA-déleti;nu (16, 25, 37, 72, 81). After
deletion, ALPHA remained at .89;AWhi1e GLB decreased slightly to .97. It was
concluded, therefore, that the scale could be reduced to nine items with .good

domain coverage and excellent reliability.

The scale for Compatibiiiéy (labelled CPAT) originally contained eleven
items. The statisfics-fo: thié scale showed soﬁe‘surprising hegative item-
item énd ifem-scale corrélations (items 01; 52, 54, and 71). Examination of
the item content did not reveai'why thiS‘might be the case, but they sigﬁifi-
cantly lowered ALPHA (.52);~aithdugh.GLB was somewhat higher (.86). Never-
‘ théleés, be;ause the'negéfiVe‘gbrrelatiqns would make any scale based on these -
Iiteﬁs hard to interpret, and eliminating themlwould not negétively aﬁfect the
coverage of the domain of the construct, it was_decided that these items could
be deleted from fhe scale.. Furthermore, examination of the results revealed
that there were two or three additional items which had low item-scalé corré-
lations. The content of thése items wés éxamined and again it was felt that
three could be dropped without adversely affecting domain coverage (items 20,
28 and 69). Once this overall deletion of seven items was carried out.ALPHA
rose to .89 and GLB to .93. Thus, it was concluded that the revised écale of
four items demonstrated goodAbotenFial for reliability in fhe final instf-

ument, and was sufficiéntly parsimonious without detracting from domain

“

_coverage.
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The original scale for Ease pf Use (labelled EOUj included een items.
Within this scale one item had a negative,item-scaie correlation (##59) and two
eothers‘had low'item-scale correiations (#06 and #19). As a‘reselt the ecore
. for ALPHA was relatiyely low at .79 withA?LBvat .§1. The content .of ;he
elatte; two iteﬁs was examined, and it was decided that #1§-couid be d;opped as
kwell ase#59 without affedtihg domain coverage. The resulting ALPHA wés .83
vﬁith GLﬁ at .92. ‘The'redueea ecale therefore demOnstrated siightif<higher
_reliability coefficients without“reduced domain coverage ane was ueed in the

| ‘pilot‘test.

Thevscale developed for Result'Demonstfability (1abei1ed RDi'contained
'_'eight items. Analysis of the results of the pre-pilot'test showed very poor
 item-item and item-scale- correletions._ Eouf items had negative ifem-ecale
correlations (24; 35; 39, end 40) and'oﬂeiwas near zero (75): Even items .
which were expected to eorrelate~high1y.ae they were designed to tap the same
part of the construct domein hadlsurprisingly low item-item correlations. An
;example are the two items-(39 and 70) intended to measure the observability of
results whose ifem-item eorrelatidn was'u35: Once again,otherefore, it was
questioned Whether this construct was applicable in the context of the current
reéearch, if even within the general DOI ‘framewofk. Nevertheless, if was
deciaed to keep -the items with positive item-scale correlations for the pilot
teet, inéluding 475. The ALPHA for this four item scale was .62 with GLB at

.72,

. The seale developed for Trialability (labelled TRIAL) originally con-
‘“taihed eleven fairly homogeneous items; hence, it was'expected that this scale .
should be able to be reduced significantly. With eleven items it had an ALPHA

of T7 and.GLB of .94. Once égain, therefore, items were examined to see
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which couldvbe deleted which might inc;ease reliability levels; while still
maintaining‘domain coverage. Four items (17, 21, 51 and 73) with iteﬁ-scale
correlations below .40 were identified based on these criteria. Four others
(8, iS, 27 And'33) were also noted with item-scéle correlatist'below .50,
Several combinations of deletions of items were analysed, and a final five
item scale was determined with adequate domain coverage, aﬁ'ALPHA of .81, and
GLB at .84. The remaining items in the scale for use in the pilot tes€
included 27, 33, 45, 62, and 77. One fih#l"refinement to the items for the
Pilot Test was the slight rewording of the Trialability items. It was noted
by one respondent that the items éould'be perceiyed to require dichﬁtomous
responses, not a gradation of opinions: Thus qualifiers were added to the
necessary items as in the following exémﬁle, (with the added‘qualifier under-

lined):

U-45: A PWS wés available to me to adequately test run various

applications.

The. Visibility scale was composed of nine ifems, which becauée of the
nature of the construct were fairly homogeneous. ALPHA for the nine item
scale was .83, with GLB of .95. Examination of the itém-scalé and item-item
correlations revealed several candidates for deletion. Once again, because of
the simplicity of the construct, it was felt that most of the item§ with an
item-scale correlation of less than .65 could be eliminated without aﬁfecting
doméiﬁ coverage. Thus five‘ifems wére dropped (29, 55, 63, 66, and 76). fhe

resulting four item scale to be used in the pilot test showed an ALPHA of .94,

and GLB of .95.

The remaining six items in the instrument dealing with the negative

aspects of cdmputer usage were put ‘through the same analysis as a group
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labelied Computer Avoidance (CA); As stated earlier, hewever, it Qas‘noﬁ
expected that there would be a significantjdegree of cdrrelation aﬁong the
.v various items, and this'provedito be the case. The highest correlafion was
between ifems 12 and 58, which addressed the,eoﬁtrol and moﬁitoring aepects of
PWS usagel As suspected, therefere, there did not materieiise from. this
initial test any particular compﬁte: avoidance type coﬁstfﬁet.'
4.11 PILOT TEST
4.11.1 General

The-final stage of the instrument development process was to conduct a
"full, scale" pilot test of the questionnaire using respondents whose back-
groundleuld be similar to the target populatioe of the finel study“. The -
primary'éim of the pilot test was to ensure that the various scales demon--
strated the appropriate leveis of reliability. Secondary aims were to again
‘check for any difficulties or ambiguities that respondents might face in
completing the questionnaiﬁe;
4.11.2 Sample '

‘TheAsample‘éopulation for the pilot test was drawn ffom the‘head office
of a'utility companﬁ. It ineluded e variety of individuals, both users and
non-users of PWS, from a variety of levels and departments,. . Questionnaires

were distributed to 75 individuals, with 66 usable questionnaires returned.

4.11.3 Results

’The scales were again anal&sed using the. SPSS-X Reliability routine,
calling for the six measﬁ;es, of ieliability diecuésed by Guttman (1945)..
Furtﬁeréore, the eame analisis was “conducted es‘ for the pxe-pilot' test,

focussing on the item-item and item-scale correlations. (Table 4-2 summarises
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the results for all scales deveioped, including the four Inmovativeness

measures discussed in Section 4.15.)

The Voluntariness scale consisted of four items. Asvshown in Table 4-2
the reliability scétes were:slightly lower than for the bre-pilot test, bﬁt
certainly at a very acceptable level. Guttman's lower bound (GLB) was .88,
and Cronbach's ALPHA .87. One it;m (#14) with the lowest item;scale corréla-
tion would raiée ALPHA very slightly if deleted (to .88). Nevertheless, it

was decided to retain this item in the final scale.

Five items had been retained for the Image scale. Reliability for this
scale was very similar to the pre-pilot, with a GLB of .88, and ALPHA of .84.
Any item if deleted would result in a lowered ALPHA, and thus all five were

retained for the final scale.

Nine items had been included in the Relative Advantage scale. Again;
reliability for this scale was high with both GLB and ALPHA at .90. One item
(#26) would raise ALPHA.slightly to .92 if deleted. Examination of this item
indicated that it might be imbroved By emphasising its "reversed" direction,
which was done by underlining the word "disadvanﬁage". All nine were there-

fore retained for the final scale.

Four items were incorporated in the Compatibility scale, whose reli-
ability in this instance had decreased somewhat from the pre-pilot. Never-
theless, it was still in the acceptable range, with GLB at .82, and ALPHA at

.81. All items were retained for the final scale.
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The Ease of Use scéle consisted of eight items, which again demonstrated
an acceptab-le level of reliability, with a GLB of .85 and ALPHA of .83. The
statisfics indicated fhat two items (#23 and #24) would result in a slight
increage in~ALPHA if they wére‘deleted. Examination of the wofdingbof these
‘itemsA.revealed that fhe Qo?d "interactionﬁ' might be causing some ofv the
problems, and that changingxit to "using" might improve the scores. ,This was )
done aﬁd all iteﬁs were then retaiﬁed for the final 5céie.

The Result Demonstrability scaie.of eight ifems demonstraﬁed a narrower
range of reliabiiity scores than in theApre-pilot, although they were still in
the lower range of acceptaﬁility. GLB was .74 and ALPHA was .72. Removal of
any item would aecrease ALPHA, and hence all were retained for the‘final

scale.

five items had been ‘retained for the Trialability scale.  "Again the
resulfing reliabiiity scores were in the lower range, with GLB at .73 and
ALPHA at .72. There appeafed #o be problems with one item (#16) as ALPHA
would‘incréase slightly if it were to be‘deleted. Examinatign of the item
indicated that it contained a "complex" wording which might be tapping two
constructs ("opportunity to try and work"). Therefore, it was simplified by
dropping "and work', and retained . with the other four items for the final

_ scale.

The Visibility scale of four items  demonstrated signifiéantly reduced
Areliabiiity from the pre-pilot’ test, dropping to a GLB of .46 and ALPHA of

.35.» Although this ‘construct was of Iesse% importance in the study when

compared to other constrﬁcts, it was decided to attempt to "improve" the final

scale's potential reliability score by reworking some of the items. Item 17
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~wasvdfopped from the scale, and replaced by .item 76 from the pre-pilot. The
word "not" in item 36 was emphasised in the final scale by underlining it, and
item 55 from the pre-pilot was reworded slightly and added. The result .was

that the final scale included five items.

fhe:final'"SCale"»was that-éttempting to measure "Computér.Avoidance”.
As di;cussed_for'th; pre-bilbt test, it wgs n§£ expected that the various
items would be very highly correlated, altﬁough the reliability scores for the
pilotwtést did improve'someWhat. GLB was at .62, and ALPHA was .60. The same

six items were retainedefor the final instrument.

44.12 SUMHARY OF DEVELOPMENT OF PCI SCALES

The creatioﬁ of the final survey instrument to measure the pé?ceived
éharaéteristics included sﬁf?eying existing instrumenté, choosing éﬁpropriate
itémé from them, cfeafing new items asunecessary; and then undertaking én
exteﬂsive scale development process. The result was a fifty item iﬁstrumen£,
comprising nine scﬁie;,.all with acceptable levels of reliability. AlthoughA
lsome Scales demonstrgted’réliabiiities ét the lower bound, based on comments
received‘ from respondents in bofh the pfe-pilot and pilot tests, it was
concluded that 50 items was the maximum feasible length for this instrument.
Since .any attempt to incréase reliabilities would bertain]y involve adding
items; the instrument was accéffed; Nevertheless, those constructs considered
to be of higher relétivg importance iﬁ the study (such as Relative Ad%antage
\énd Easeiof Use)-weré allocated a higﬁer‘beréentage 6f tﬁé items in order to

maximise their potential reliability’scores in the study.’
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SECTION C: SUBJECTIVE NORM, ATTITUDE, AND INNOVATIVENESS MEASURES

4.13 SUBJECTIVE NORM
4.13.1 General

The Subjective Norm (SN) as described' in Chapter 3 forms one major
compoﬁent'of fhe Theory of Reasoned Action. NeQertheless,vés was discussed,
it was:not the intent of the éurfent study to attempf to rigorously apply this
model. 'Rathér, the major aim was to examine the effects,‘if any, of the
Perceived Characteristics of ;dopting the PWS on the decision to -adopt or
reject. PWS usage. Nevertheless, it was decided thaf some examination of the
, effects of the SN should be undértaken, and therefore ah instrument was -

created for this purpose.

4.13.2 Scale Development

As discussed in Chapter 3, the SN is defined as follows:

=X
SN »(NBj)(ﬁcj)

where NB, = the belief that the performance of a specific behaviour is
o expected by the jth referent; and
MCj = the motivation to comply (or not) with the jth referent.

‘ToAcalculate the SN, therefore, one needs to measure both the NB'S and
MC's which are relevant to the éarticular behaviour. Scales for doing this
.havé_been ou£1ined by Ajzen and Fishbein (1980, Appendices A and B), which-are
baSiéally of the Likert or semantic differeﬁtial type. Numeric values are
assigned fo the responses, and then the respective Nﬁj's and Mcj's-are multi-

plied together and summed for all referents to calculate the overall SN.
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The NB and MC for each referent are measured by single items. Whilé the
use of éingle items coﬁfrasts witﬁ ;arlier disé#séiod';boﬁt reiiabilities,
this procedure has been fairly standard ih the.meaéurement éf the SN.  For
example, in one applicatibn of the Theor&vaIReasoned Action,_Ryanv(1982),
constructed multiple-item scalé% to ﬁeésﬁre beliefs about the outcomes (simi-
lar to PCI'S) of actuélly using a product. For tﬁé-SN; howevér,‘he used only'
single-item scéles to measure the variqus NB's and MC's. Therefore, because

investigation of the SN was a sub-goal'of the current research, it was not

intended to alter this accepted practice and develop multi-item scales.

biffefent épproaches have'been?taken'iﬁ assigning values to the various
'respoﬁses. Bipolar scoring, with positive and negative valpes centered on a -
midpoint of zero, has often been uséd for NB's. This appears to be a Valid'
method for this stﬁdy in that the meaning Qttéched to such scores make seﬁse.

.

For example, the possible responses to the belief

"Referent A thinks | should use a PWS"

range from "extremely likely" through "neither likely nor unlikely" to "ex-

tremely unlikely”. If a respondent thought that a referent had no apinion
("neithef 1ikel§>nof unlikely") about his using.a'PWS, then‘fhe réspective NB
: should have no effect on the SN. Therefore, scoring this response as a zero
is approbriate. "UhlikelY"vreséonSes"shoﬁld tend to have a negative effect on
the SN, and assigning negative values to theée;fespogses also makes sense.
‘The same argument holds for assigning poéiti?e‘vaiues fo the "iikely" res-
: ppﬁseé! Hence, it was decided that scores fér NB's woﬁld be based on a
Abi-pbiar'Scale,‘ranging'from -S:to +3 for. the seven ﬁoinfs;'with zero (0) as

the mid-point.
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Problems appeared, however, in determining values fof MC. Ajzen and
: Fishbein (1980) onge.suggested that the MC is unipolar, "in that peépleware,
-unlikely té be motivated to do the opposite of'whatvtheir salient referénts
- think théy shéuld do" (p.75). This runs contrary to an earlier argument by‘
Fishbeip that bipolar scaling is in fact co#rect, and that modifications such
as "'I Qant to dq the opposite of ... " should be used (Fishbeiﬁ, 1976). In'
fact, as poiﬁted out by Ryan (1982), the operatioﬁalisation of the MC is still
not settled. Indeed, within ome publication Ajzen and. Fishbein provided
,‘eiamplés of two diffgrent seven point scales to measure the MC (1980,'Appendix

A). 1In one example, their response categories to the question:
How much do you want to do what your parents want you to do?7

ranged from "not at all" to "very much'. It would be assumed that the scoring -
in this case would range from 0 to +7, consistent with the unipolar view. In
the second example (1980, Appendix B), their respoﬁse categories ranged from ,

"extremely likely" to "extremely unlikely" to the statement:
1 want to'do what most members of my family think | should do.

It is not clear how the responses for items of this type would be scored.
Whether an "extremely unlikely" response indicates a 0 or -3 on a seven point

scale is debatable.

Within the.context of the curregt'study, however, it was decided to use
unipolar scoring for the MC. First, it was thought unlikely that individuals
in organisations would consciously act counter to the prevailing norms. Thus,

having possible negative scores did not make sense. Second, if a bi-polar
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scale were used, muléiplying a negative NB times a negative MC would result in
the same score as if they were both positive. It is unlikely from a semantic
ér qonceptual point 6f view that thesé two situations should be treated as
having an'equal effect on the SN. - Finally, from an arithmetic point of view,
lhaving a bipolar NB scale (;3 to +3), and a}unipolar MC scale (1‘to 7,
.results . in a Betterf thedreficél distribgtion of scores than if Both were
unipoiar. For one referent only, withﬂunipolar values,‘the-ﬁneutral" score
would be 16 [(NB=4)*(MC=A)T. The poles would then be 1 (1*1) and 49 (7%7).
Thus, the value fof thevsemantic‘midpoint (16) wpuld lie well below the value
of the numeric midpoint (24.5).. This would obviously create interpretation -
problems. On the other hand, having one unipolar scale and one bi-p§1ar scale
results in having theApoteﬁtial numeric responses distfibuted evenly .about a
midpoint of zero. Therefore, because of both ;concéptual and arithmetic

considerations, it was decided to use this scoring technique.

The construction of actuai iteﬁs was faifly simple, with only'the iden-
tification of the referent groups being reﬁuired. 'This was accomplished by
asking five different individuals (two junior support staff, two middle level
managers, and a éenior level managér) who their referents in the‘workplace
were. This resulted‘invthe obvioué groups being identified:

>Co-w6rkers (peers) |
Immediate superiors

Senior Management o ,
Subordinates (if applicable)

- Items were tﬁen~constructed based on the.format suggested by Ajzen and
Fishbein (1980). One item was written for the NB and MC for each of the above
referent groups. An overall item for the NB was created as suggested by Ajzen

and Fishbein (1980), as well as the inclusion of "friends" as referents. It

was decided to include both of these latter referents to provide flexibility



- 134 -
later in the analysis of results. They could be included or deleted as the
situation warranted. The final result was a 12 item instrument to measure the

SN. Examples of the items are as follows:

. NB: My co- workers (peers) think that | should use the PWS in my

job.
"MC: Generally speaklng, I want to do what my co-workers think |
should do . .

‘NB (Overall): - Most people who are |mportant to me think | should
use the PWS in my jOb

PRERS Reiiability

| Npeeseesehent of.the reliability of this insfrumenﬁ ceuld be made beéause
each NB a@d MC item asked about a different "referent". In order to assess
.;eliebilitf a multi-item eCale would have been:required. As discussed ear-
1ier{3usiﬁg single‘items to measure SN ie,normal practice and hence had been
adopted for this study. It also helped keep the overall length qf the ques-

tionnaire within reasonable limits.

4.14 ATTITUDE

4.14.1 General

| ‘In the early stages of development of this research, it was not intended
to directly measure Attitude. Rather, the intention was to synthesise Atti-
tude from the beliefs about PWS uéage in accordance with the Theory of Rea-
soned Action, as discussed in Chapter 3. For that reason, no scale to measure
Attitnde had been included in the>pilot‘test. Nevertheless, one was created

for the final survey.
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4.i4.2 Development of Attitude Scale

. In that several studieé had investigated the effect of Attitude on system
usage{'as well as the .fact that Ajzen and Fishbein (1980) had suggested a
pafticular format, the aevelopment of a scale to measure Attitude was not
'.particularly problematic; An paiticulaf, bOth.Davis (1985)vand Chiiéiensen
(1987) hadhuséd such a scale with good resultsf ‘The approach is to cénstruct
a semantic differential rating scale, using a series of adjective pairs.
Da&islused a total'df five items, and achieved an overall reliability of .96
for his scale. Given the already somewhai: lengthy nature of the current’
inétfﬁmené, it wés décided to construct a,foﬁr item scale for éhis reSeaich.
AS a.résqit, four pair§ of adjectivés from Davis's set éf five were selecfed.
These were used to respond to the following statement on a seven point scale:

‘Overall, hy using a PWS in my job is:

..The adjective pairs‘inéluded Good-Bad, Harmful-Beneficial, Wise-Foolish,

and ﬁegative-Positive. Tﬁe orientation of ‘each subsequent paif was reversea

as a further check on the reliability of the overall instrument.

4.15 INNOVATIVENESS
aﬁlsfi General .

" The dependent variables in the cﬁrreni study are all basedion»various
aspects of actual innovative behaviour. In review,. Adoptive Innovativeness
refiects the degfee to which an individuél is relatively early in adopting an
innovation. Use Innovativemess is the degree to which an individualiwho has
adopﬁed the innovation uses that innovation t§ soive novel prqblems, or in a
ﬂew ﬁéé domain. Finally, Implementatidn inﬁbvativeness reflects the degree to

which an individual puts an innovation to use, or implements it, within a
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given use domain. Thus the measures used within the study had to.capture all’

these different forms of behaviour with regards to PWS usage.

Of a11‘£he va;iables being measured in the current study, it Wbuld have
Been most feasible to derive objectivg measures for determining Innovative-
ness. Neve?theless, it was felt that this was not practical, and that such
. measures might be even more unreliable than self-reported ones.‘ For example,
for Adoptive Innovativeness, a meésure might be based on documentary evidence
available within an organisation indicating when the individual received . a
terminal or micro, or was ‘given official accéss to one. Neve:theless, it is
possible that individuals might havé been ﬁsiﬂg a PWS before they "officially"
had access to or fecéived,oneﬁ’ On‘the ofher harid, some individuals may not
have started uSing thé PWS until well after they had received access. The
same argument holds‘fdr the other dimensions of InnovafiveneSs. Therefore, it
w;s deciaed that éelf—reborts should again be used to collect data on these

variables.

The three types of;innovativenéss all revolve arouna use of the Pﬁs;
which in the MIS;domaiﬁfis akin to'SysteansageJV Tﬁis has been a fairly
common measure withiﬂ MIS research (for some examples see F. Davis, - 1985;
éinzberg, i981b;.Lee,i1986;-and Robey, 1979); Typically these measures hgve
used‘only.one §r twd'itemS'tom;aptureithé ﬁsé of the system. While this may'
crea£e a degfee_of unreliability,‘itAis not as serious a problem for dependent
variébles as for indepenaentt variables.' For example, Davis (1985; p-97),
basing his diséussion on Pindyck and Rubinfeld (1981), argued that wﬁile
unreliability in indegehdent variableé intrﬁduces bias and inconsistency into
‘any 'regfession coefficients, error"in7ithe aegendent variable side of the

equation is taken into the error term. While this may increase the estimate
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-of error variance, any tests agd confideﬁce.intervals will still be Vélid.
For this reason, it was decided that only one or qu>items will be used to
measufe use of the PWS, as‘mést other resgarchers have done when examining
system usage. The various measures are deséribed in the following sectioﬁs.
For. ease of reference, item numbers refer to the final questionnaire,. although

initially the discussion will focus on the pilot test.

4.15.2 Adoptive Innpvativeness'

Adoptive Innovativeness was operationalised as the date of first use of a
PWS. .Three items were deQeloped to captureﬂthis aspect. 'The first item'asked
for the month and year of first use as follows (B-3):

Approximately when (month and year) did you first start using
the PWS beyond any trial of it you may have carried out? :

Thg second item simply asked for the iehgth of time the user ﬁad beén

using the PWS (B-11): |
| have been using the PWS for:

The responses éo this item were based.on .a séven point scale with each
point indicating a bracket of time since adoption. The iow anchér'point was’
"less than one month", with the high anchor being '"more than 24 months'. The
anchors Qere set at these particular.levels as it was felt that differenées in
attitudes would bé minimal fdf'users with more (high anchor) or less (low
anchor) experience than the anghors.\ The use of the seven point scale,'rather
than a raw number of months, was intended to.offer a variatibn of the type of

item being used for this measure.

Finally, a third item was included asking the respondent to indicate how
long  ("in months") they had been regularly using any of a variety of PWS

functions (B-9). The longest used function should correlate highly with the
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date of first use of the PWS. It is possible that an individual may no longer
be using the function thatfpreéipitated first use of the PWS, -but it was’
concluded that these cases should bé'few in number, and hence the item should

provide a fairly accurate indicator of the date of first PWS use.

A gcale for méasuring Adoptive InnOvativenesQ was coﬁstructed from these
three items. This required first converting the "Month-Year" respoﬁse in B-3
into a number of months, and selecting the lénéest used function fgom the list
of used functions in B-9. These were then distributed on a seven point scale

commensurate with that in B-11.

The reliability of the méasures was assessed after the Pilot Test, and
found to be very high (ALPHA and GLB at .94). It was noted; however, thég the
many of the rééponses fell beyond the upper limit of the seven point s?ale.
Becausesthevreliability of the ovefall scale dia not fall if B-11 were"re-_
moved, it was decided thét the other:two items could‘be used to form the scale
for the final instrument. This also allowed for a wider‘and more detailed

response set, which, it was expected, should facilitate the eventual analysis.

4.15.3 Implementatidn Innovativeneéss

As operationalised, Iﬁplementation Innovativeness is the number of
hours which the adopter usés the PWS.  While this does notvprovide an accurate
’assessmeﬂt of the potenfialluse which the individual mqy'make of the PWS, it
was considered that thére was.no feasible method with'which to measure ''po-
tential use"”. Self-reported measures of.potential would be unreliable as an
assessment would bé ver; much dependent on an individual's training, general
knowledge, experience, aﬁd other such factors. Thus, it was decided to simply

measure for the average number of hours of actual usage per week for each
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function (B-8). The total number of hours of use per week could then be

computed as the sum of these responses.

Measures of the frequéncy of use wére‘”élsd included (B-5, B-7), in
keeping with other studies of computer usage (for example Davis, 1985). Item
B-5 provided an indication of overall PWS usage, while B-7 indicated the

frequency of use of individual functions.

Because onlyvbne question had tapped the hours of use, no reliability
.assessment cduld‘be made of this construct: Therefo:é, it was to add a second
question for the final questionnaire. This item (B-4) simply asked the more

general question of overall use, as follows:
'OVeraH;fhow many hours per week do you use a PWS?

The reliability of the frequency measures in the Pilot Test wésf}86 for -
both GLB and ALPHA. Although this was fairly high, the difficulty was recog-
nised of trying td:compare‘frequency of use of . individual functions; with a
gengral overall usage measure. Therefore, altﬁougﬁ both items were retained’
for the final questionnairé,viﬁ,was decided that the item dealing with fre-
quency of uée of individual functions (B-7) would be the primary measure. A
"frequency" score.could be compuged by summing the responéé values to each
individual function. It is recognised that this certainly does not constitute
‘an interval écaie, but it was conciudéd that'ﬁhe response set WOuld.be wider
and more detailed than a simple seyen-point sdale, and hence more amenable to
analysis. The idea of aSkiﬁg respondents for a 'raw numbe?" indiqafing the

overall frequency of use was rejected as likely being too difficult to answer.
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~Secondly it was considered that any response to such an item would‘likely be

more unreliable than one received in checking function by function.

4.15.4 Use Innovativeness

Use Innovativeness wasvoperationalised in this study as the number of
different functions that an adopter uses on thg PWS, which addresses the
different "use domains" aspect of the construct (see Section 3.4). No attempt
was made to measure.the use of thé PWS to solve "novel problgﬁs within the
same use domain. This was doné‘for two’reasons, one of which was pragmétic.
It would be{veri difficult to determine with much degree of reliability or
“wvalidity whaf'constitutéd'"ﬁovel" proglems. Secondly, ho&ever, the applica;
tion of the PWS in a nqvei use’ domain would most likely 'require a greater
" degree of change than using it. within the same domain. Therefore, using it in
novel domains‘would demonstrate a greater degree of innqvativeness. It was
for thése reasons that this stﬁdy concentrafed on this aspect of use innova-

tiveness.

No direct items had to. be created to measure this aspect of PWS usage, in
“that Several others were already tapping the construct. The actual functions
‘included in these items were based on awareness what is available, as well as
diécussions with users. Opportunitf was also provided to allow respondents to

write in any function not listed.

‘The first items which could be ﬁsed were the "frequeﬁcy of use" (B-?) and
"number of hours of use"” (B-8), ~from Implementation Innovativeneés, and
«"monfhs of use" (B-9) from Adoptive InnovafiygneSs. Each had a function by
. function component. Two.:other items‘were included in the Pilot Test which

‘also could be used. One asked whether the functions were used on the
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mainframe or micro (B-6), and the second for the sequence with-whieh various
functions were adopted (not included in final questionnaire). In .total this

’

provided five different items to measure this.eonstruct.

Iﬁ order to_caléulate an'overall Use Innovativeness score,‘aIEOunt was
made of the number of,functionsvindicated as "used" in each item, and then an
average taken. The reiiability ofvthevscores was very high, with both ALPHA
and’ GLB at .99. fer“fhis reaeen, tﬁe qﬁeétion deeling with_sequence of
~adoption was dropped, in'that it did nofbeontr#bute significantly fo the aims
of the study,; would not detract from the reliegility of the scale, and woﬁld

help shorten the overall questionnéire.ll

SECTIOAN,D: QUESTIVONNAIRE DESIGN

4.16 GENERAL - |

In general, onee the specific items had been developed, the overall
duestiqnnaire was designed» using the -Tdtale Desigﬁ ‘Method as advocated by
Dillman (1978). .Dillman claimed very high respoﬁse rates for sﬁrveys fol-
1oWing his(methods, which were apparently refined in'colléboratiqn‘with é
number of researchers in more than 50>surveys. The guidelines all have face
validity, andlhence were follewed whenevervpossible. .The discussion that
follows is based'beth.on Dillman's'recomhendations and on personal eXﬁerience
in a&ministering and answering questignnaires. After the questionnaire‘had
Beenvassembled, it was tested in two separate .rounds, as has been diseussed
éarlief. The Pre-;Pildt Test's ‘two main aims "were vto., test the formatting of
the euestionn&ire and examine the develophent of the items to measure the

Perceived Characteristics. The Pilot test also was'used to do this but to a
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lesser degree, as most of the problems had alreédy been identified and ad-

dressed.

4.17 FORﬂAT
4.17.1 Booklet

First, botential respondents are aﬁt to debaté whether even answering é
questionnaire is important. Because the respondents' first impression of thé
questibnnaire is very likely to affect whether aﬁd how they respond, care was
taken to ha?e as professional a "package" assembled as possible. Thus,'the
appearance was intended to indicate tolﬁhe respondent that a gréat deal of
time, energy, and expense was put into the questionnaire. The highef these
perceptions, Fhe'more.important thé questibnpéire is likely to be considered,
and the greater should be tﬁe incentive to respondjto it. For this reason,
the booklet format was chosen, with features such as high quality cdvérs and
paper. Requﬁdents are also likely to be concerned about whét'will be done
with .their >resb6nses; especially those dealing with personal details or
impressions,of their organisationJ For.this reason the cover included the
logo'éf the university, and the covering letter emphasised thg confidentiality
ofvthé responses. The logo . hopefully also contributed to the .impressions of

the questionnaire's importance and that it was not a "sales gimmick'.

'Booklet style questionnaires-éight be pefcéived to be lengthy. For this
‘reason the covering letter emphasised that the completion time was relatively
lshbrt., Ip addition, the use of different coloured pages for the different
sections allowed .av "visual" reference to be made to the sections. - This
faciiitated the covering letter's explanation that respondents would be
skipping one of the sections, which it was believed would help reduce any

concerns about the questionnaire's length.
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The,ﬁse,of coloured pages also served two other purposes. One was the
simﬁle enhancement of the overall appearance of the booklet. Mére impoft—
antly, however, the different colouréd sections aided the difection of res-
pondents from one section to another. By making reference to colour réther
" than page numbers, respondents‘shogld have been able to move more quickiy and

accurately from one section to another.

Findlly, the inside covér page included a cartoon related to the‘topic.’
Again, the purpose of the cartoon was twofold. First, it shouldvhave help
reduce the impressiéns of some respondents.fhat academic reseafqh (and  aca-
demics) are."stuffy". Second, it hopefully put respéndents~in a positive

frame of mind with which to.approachﬁanswering the items,

4.17.2 Questién Layput

Questions were formatted With'threé principles in»mind.k First, answers
were *vertically‘ oriented, -whenever possiblé, to achieve a vertical flow
through the éuestioﬁhaire.. This allbwed respondents to move quickly down the
page, achieving a sense of accompiishﬁent and ﬁrogress. Secqndly,'respondents
plaéed answers to the left of the categorieﬁ rather than on the right. This
typiéally allowed responses to be.stacked without régard to the lengthlof the
category description. ‘Finally, the answer categories were typed in UPPERVCASE

to distinguish them from the actual questions.

'Instrﬁctions for answering tﬁe questions were consistently pléced through-
out the questionnaire, as well as at the beginning in a set of gene:31 inst-
ructions. Although this may seem to have been_rédundant, the Pre-Pilot test
indicated that‘quéstiohsrwhiéh lacked. these instructions were often answered

in a manner other than that desired. s
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‘2.4.17.3 Covering Letter

The ‘covering letter. was  intended 'to ééll the idea of cémpleting..the
questionnaire ;to the pptentiai‘ requndent.r Fgr this  reéson, the covering
.létter was de;igned follbwing standard sales tedhniques.v Theifirsf parégraph
was‘designed‘fo catch the respondents' attention, indicate what the goa1s’of
the study were and how meeting them would be.of benefit to the respondent.
Once this was establisﬁed, then the costs t§ the respondent were introduced,
which:ﬁaé answé:ing the questions. As.bitﬁ most sales "pitcﬁes",vthe costs
were minimiéed, which meant emphasiéiAg‘the short completion time and the high
.confidentialify of the responses. Finally; thé benefits’of respondihg were

re-stated, and a commitment sought from the respondent.

As can be seen from Appendix 9, "the wording of the covefiﬁg lettér»
followed very carefully the wordipg of most Eaies letters. It did not ask for
faVouré, as is the case with many questionnaire covering letters. ;For exam-
ple, there was no»-plea to helpl a 'struggling doctoral student finish his
dissertation. finally, both generél benefits (undgrsﬁanding the im;act of

- computer proliferation on our jobs) and specific rewards (receiving a copy of

the findings) were offered.

4.18 TESTING
| The.Pre-Pilot Test waé primarily a cheék'on the fofmatting~of the.dﬁest-
Vionnaire; and on its QVer;il lenéth.‘ Responderits were made aware of this at
the beginning, and. wéré ésked( to .monitog the length of time réquifed to
_complete all of the itéms, Secondly, theyrwere asked to.indicate whether any
of the instructionsvwere ambiguous,vdifficult-go understand, and .so - forth.

Finally, they were also asked to make anylcomments they felt appropriaté~about,
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the wording of any of the items which would help impréve the overall ques-

tionnaire.

In genéral:thebquestionnairexwas weil_igpeived. Most of the comments
have been discussed in the item devélopment sections. Any negative éomments
-primarily reflected the length ofvthe Sectiéns deéling Qith the Perceived
Characteristics of the PWS. The averége leﬁgth of time required to'complete
alI'sectioﬁs‘was_ZO-és minufes. -A few itéﬁs wére answered either inaﬁpro-
priately or misséd, although ndﬁg of these were consistent. Névertheless,
attempts weie made to énsure thaf this would not occur in\future administra-
‘tions of'the questioﬁnaire by'reWording og‘making more explicit the instruc-
tions.,‘Finally; béfh the pre-pilot and Pilot tests helped identify some of

the typographicél errors which had escaped detection to that point.

SECTION E: FINAL SURVEY - SCALE RELIABILITIES

4.19 GENERAL

_Although full detailé of the study results are provided in Chapter 35,
Table 4;3 indicates the reliabilities that were achieved in the full survey.
for the various scales that were developed. The ' reliabilities for scales
measuring the PCI's are based on the fullis;mple of 540 requndents. For the
scales measuring.the'various forms of innovétivenesé,'which revolve aréund use
of the PWS, the reliabilities are based only‘on‘those respondents who actually
use the PWS (418 respoﬁdents).' The. final form of the questionnaire is

.pfovided in Appendix 10. )

420 RESULTS
As shown in Table 4-3, the reljabilities of all scales are above the

minimum target of .70 initially set for the study. In fact, the majority of
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the écales are at or well above the .80’1enel, with only three near the .70
lower bound. These afe Trialability (ALPHA“ 72 GLB=.73), Visibility
.(ALPHA=.7O GLB=.76), and Computer Av01dance (ALPHA=.71, GLB= 75) ‘The newly'
‘developed scale for Attitude also showed excellent reliability (ALPHA=.91,

GLB=.92).

The above results 1nd1cote that amendments made to the scales follow1ng
the P110t Test succeeded in raising the rellabllltles of the problematlc
scales to the desired levels. Furthermore, those scales which were considered
to be more 1mportant from a theoretlcal perspectlve, such as Relative Adnan;
tage, Compat1b111ty, and Ease of Use, all have excellent rellabllltles Given‘
these results, it can be concluded that the instrument development process
echiened its aim,.and that the scales can be used with confidence in the study

of the diffusion of PWS.
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TABLE 4-1

RELIABILITY COEFFICIENTS: PRE-PILOT TEST

INITIAL VARIABLE SET - | FINAL VARIABLE SET

VARIABLE # |CRONBACH'S | GUTTMAN'S # |CRONBACH'S GUTTMAN'S
NAME ITEMS| ALPHA LOWER BOUND| ITEMS| ALPHA | LOWER BOUND|
VoL 5 .93 .96 4 .94 .96
me | 7 71 .89 5 | .84 .88
RA | 14 .89 .98 9 .89 _ .97
CPAT 11 |. .52 - .86 4 .89 .93
EOU 10 .79 .91 8 | .83 .92

RD 8 .20 .64 4 62 .72
TRIAL 11 77 .94 5 .81 .84
VIS 9 | .83 .96 4 - .94 .95

cA 6 | .59 73 | s NO CHANGE

TOTAL | 81 49
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TABLE 4-2
RELIABILITY COEFFICIENTS: P‘ILOT TEST

NAME ITEMS| ALPHA  |LOWER BOUND
VOLUNTARINESS 4 87 .88
IMAGE s | .sa | .88
.RELATIVE ADV | 9 .90 91
COMPATIBILITY 4 .81 .82
EASE OF USE 8 .83 .85
RESULT DEMON 4 .72 74
TRIALABILITY 5 72 .73
VISIBILITY 4 .37 46
COMPUTER AVOID| 6 60 | .62
MONTHS OF USE 3 | L9 .94
NUMBER OF USES| 5 .99 .99
USE FREQUENCY 2 .86 .86
HOURS 'OF USE 1 ---- R




- 149 -

TABLE 4-3
'RELIABILITY COEFFICIENTS: FINAL SURVEY

NAME ITEMS| ALPHA LOWER BOUND
VOLUNTARINESS | 4 84 .85
TMAGE 5 .80 .80
RELATIVE ADV 9 .93 1. .94
COMPATIBILITY | 4 .86 .86
EASE OF USE 8 .82 .82
RESULT DEMON 4 79 | .79
TRIALABILITY 5 .72 .73
VISIBILITY 5 .70 .76
_COMPUTER AVOID| 6 1 .75
MONTHS OF USE | 2 .90 .90
NUMBER OF USES| - & .98 .98
USE FREQUENCY | 1 | = === ——-
HOURS OF USE 2 .88 .88
ATTITUDE g 91 L .92
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CHAPTER FIVE

DATA COLLECTION AND ANALYSIS

There are three kinds of lies: lies, damned lies, and statistics.
‘ Benjamin Disraeli

Statistics are like alienists - they will testify for either side.
: F.H. La Guardia

SECTION A: DATA COLLECTION AND CONDITIONING

5.1 FINTRODUCTION

This chaptér will present the data collection and analysis activities
carried out in this study. As discussed in Chapter Three, a field survey was
chosen as tHe particular research design for this study. Chapter Four then
outlined the various steps taken to operationalise the constructs of interest
and to develop the instruments to be used for data collection in the survey.
Chapter Four also presented the reliabilities that were achieved in the survey
for the finél scales used to measure the constructs. This chapter now des-
cribes the data collection activities, and presents the analysis of the data.
It first outlines the various checks that were made with respect to the
integrity of the data, and then presents various descriptive statistics.
Finally, the results of both regression analysis and structural equation

modelling are given.

It should be noted that much of the analysis in this chapter speaks in
"causal" terms, in line with the theory developed earlier. It is recognised,
however, that because this study was cross-sectional and non-experimental,

determination of causality is not possible. As a result, discussion of causes

and effects is, in a strict sense,lnot appropriate. The better approach would
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be to discuss the results in terms of correlations and associations. Never-
theless, in that the research model is based on theory which posits various
causes and effects, the discussion will often be couched in causal terms,
based on inference from the data. This applies especially to the analysis
using structural equation modelling. As put by Hayduk (1987):

-As long as social scientists find it useful to think of one thing as

influencing, bringing about, effecting, determining or causing

another, there is no reason to abandon causal statements. De-

.spite the philosopher's unease with statements of causation and

the statistician's insistence that there is nothing causal about

equations, social scientists are free to judge the usefulness of

thinking causally about their data sets and to exploit the consis-

tencies between structural equations and causal thinking.
5.2 SURVEY SAMPLE
5.2.1 Survey Sites

Given the aim of attempting to have as high a degree of external valid-
ity as possible, several decisions were made as to the nature of the desired
sample for.: the survey. As discussed in Chapter Two, there appears to be a
‘range of significantly different reactions by individuals to Information
Technology (IT), from hostility and rejection to enthusiastic adoption.
Furthermore, while not downplaying the effects of organisational variables, it
appears as if the full range of reactions can occur within a given organisa-
tional context. Therefore, conducting a study within a given context should
provide valuable insights into the diffusion of PWS. In spite of this, to
increase the external validity of the study, it was decided to include indi-
viduals employed in a variety of contexts within the sample. This in turn
led to the decision to approach several firms representing a variety of

industries. Nevertheiess, it must be emphasised that the individual adopter

is the unit of analysis in this study, not the organisation.
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The specific industries énd firms targeted for the survey were based on
gepgraphical éonveﬁience. After discussion with several organisations, seven
eventually agreed to participate.in the survey. These included two different
government departménts, oné whose primary role is planning and one which has
primarily a service orientétion. Two private sector utilities, a telephone
company and an electric power supplier, were also included. Two resource
based industries were represented, including a petroleum exploration and
production company, and a pulp and paper manufacturer. The final firm in the
study was a natural grains (wheat, barley, etc) marketing and farm supply
agency. As can be seen, these firms, as well as representing diverse indus-

tries, also cover the range of private to public sector organisations.

Within the firms, several different departments were targeted for
inclusion in the survey. The decision on which departments to target was
based on the researcher's experience and iﬁtuition, and on discussion with the
firms' representatives, with respect to the different '"computing' cultures
that might gxist within the firm. It was hoped to target departménts which
would cover the range of familiarity and experience with computers and com-
puter support. For example, computérs generally were first introduced -into
organisations to support those departments whose activities were quite struc-
tured and 'computationally intense', such as accounting and engineering.
Other departments, such as administration, have typically only rglatively
recently started to receive computer support. It was expected that if dif-
ferences with respect to acceptance of computers were to exist among depart-
ments, such differences would likely be manifested by choosing departments
with potentially different computing histories. By including respondents from .
these departments, the generalisability of the study would be improved. Fof

this reason the departments listed below, all in the head offices of the
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participating firms, were chosen as sites for the survey (not all departments

were represented in each firm).

Departments Number of Respondents
Human Resources/ Administration/ Legal 216
Marketing/ Sales/ Public Affairs 67
Engineering/ Finance/ Accounting 168
Other ' 88

5.2.2 Response Rates

The participating organisations agreed to distribute questionnaires to
all employees within the targeted departments, and to serve as the collection
agencies for the completed questionnaires. A total of 810 questionnaires were
distributed, with 540 usable ones returned, for a response rate of 67%. The
response rate was consistent across all firms, ranging from a low of 58% to a
high of 69%. This return was judged to be quite acceptable. No "reminders"
were sent out to attempt to raise the response rate for two reasons. First,
because some items included within the questionnaire were of a confidential
nature, réspondents had to be assured that their responses would be completely
anonymous. For this reason, no provisions were included to identify individ-
‘uals with particular questionnaires, and hence a targeted reminder to those
who did not return the questionnaire waé impossible. Secondly, as many of the
firms had recently seen a spate of surveys, they generally requested that the
sur?ey be "low key", without the potential of respondents perceiving coercion
to comélete the questionnaire. Thus, it was felt that the cooperation of the
firms might be "threatened if extra prodding of respondents were used to

increase the response rate.

5.2.3 Demographic Statistics of Survey Sample
A few basic demographic statistics were collected on the sample to

assess how well it represented the population of employees within the firms.
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In general, examination of the results in Table 5-1 indicates that the sample
should be fairly representative of the overall population. The departments in
which the respondents are employéd are grouped in Table 5-1 to reflect the
perceived poteﬁtiai‘aifferences in computiﬂg culture which may exist among
them. As can be seen, no one group overly dominates the sample. With respect
to positionnin fhe_organisational hierarchy, the education, and age of the
respondents, again the sample seems to have adequate representation across all
levels. While no specific data is available, conversation with the company
representatives indicated that the proportion of respondents in each category
generally reflected the overall proportions in the organisations. The only
category in the sample which might seem to be somewhat non-representative is
that of SEX, in that only 38% of the sample are female. It is believed that
this is a little lower than the actual proportion of females in the organisa-
tions, but how much it différs is not known. _Nevertheless, the difference is

not considered to be crucial to the study.

5.3 CONDITIONING THE DATA
5.3.1 General

Several issues had to be considered before analysing the data, including
checking the accuracy of the input data, dealing with missing data, and
identifying and treating outliers, skewness, non-linearity and heteroscedast-
icity (Tabachnik & Fidell, 1983). Treatment of these issues is described

below.

5.3.2 Accuracy of Input Data
To verify the accuracy of the input data, two key steps were taken.
First, a data entry programme was specifically written to correspond to the

» I3 . . 1"t 3
survey questionnaire. This programme presented data entry "screens'' which
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clearly indicated each item by question number and a key word. In addition,
values whicﬁ were outside the acceptable range for an item were not accepted
b& the programme, and were indicated to the person entering the data as being
"out. of range'", allowing immediate correction. Finally, the programme auto-

matically created a data file formatted for later data analysis.

Having created the data entry programme, the next step was to enter each
questionnaire twice, once each by two different entry operators. To relieve
boredom, and thereby attempt to increase the accuracy of the keypunching, a
total of fiye individuals were used for the data entry task. Once two com-
plete data files had been created, a second programme was written fo compare
the two files. All differences in the two files were reported by question-
naire and item number. This allowed the researcher to visually check each

questionnaire for the correct response and enter it into the final data file.

Once the final step had been carried out, the accuracy of the data file
was considered to be very high. The only inaccuracies which may have remained
undetected would be thése where the different keypunchers entered the same
valid (within the acceptable range) yet inaccurate response. In this situa-
tion the file comparison programme would not be able to detect the inaccuracy.
Nevertheless, because the detected error rate was sc low (292 errors in 90,508
entries, or 0.32%), it was considered that such inaccuracies would be very

infrequent.

5.3.3 Missing Data

The next step was to deal with missing data. For multi-item scales, if

only one item in the scale had a missing value, the scale mean was inserted

for the missing value for the particular item. If more than one item had a
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miséing value in any particular scale, the items were left as "missing". As a
result of this procedure, 18 cases (six percent of the questionnaires) had
scale means inserted for‘ missing values. Fourteen cases were left with
missing values, of which 13 were for the Subjective Norm jtems. It seemed as
if these respondents either.considered the Subjective Norm items to be irrel-
evant or perhaps '"too personal' as they‘simply skipped over this section of
_the questionnaire. It should also be noted that the reliabilities reported
for the various scales in the previoqs chapter, and the despriptive statistics
reported in the next section, are based only on those cases which had complete
responses for each scale. ‘That is, no cases which had the scale means in-

serted for missing values were used for these statistics.

5.3.4 Oﬁtliers and Skewness

Outliers are cases which have extreme values on one particular variable
(univariate outlier) or in a combination of variables (multivariate outlier).
Outliers are important considerations in that they can influence the choice of
a regression line to fit the data, and hence unduly influence the analysis.
Typically univariate outliers are easy to detect by simply investigating
Vdéscriptive statistiés, for example by looking for very deviant standardised
scores. Multivariate outliers are typically more difficult to detect and
normally require more sophisticated investigation than univariate outliers.
One technique is to run various regression analyses and then investigate the
standardised residuals or Mahalanobis distance scores. Extreme scores iﬁdi—

cate that the case is an outlier.

Outliers can affect shape of the distribution of data points, and lead

to violations of the assumption of normality required for analysis. As
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discussed by Tabachnik and Fidell (1983), the link between multivariéte and
univariate normality is complicated:

Most inferential statistics in multivariate analyses assume

that the variables have a multivariate normal distribu-

tion. The assumption of multivariate normality is diff-

icult to describe .... and difficult, if not impossible to

test if several variables are involved.

The relationship between univariate normality and
multivariate normality is complicated. If a set of vari-
ables has a multivariate normal distribution, then the
individual . variables are univariate normal, but the
reverse is not true: |f variables are each univariate
normal, they do not necessarily have a multivariate
normal distribution (p.79).

Because of the inter-relationship between the existence of outliers,
both univariate and multivariate, and potential violations of normality, the
following steps were taken to investigate the data. First, individual vari-
ables were examined for the existence of univariate outliers. Then, they were
checked for skewness, and those which were highly skewed were transformed
using an appropriate transformation. Finally, all the independent variables
were regressed on the dependent variables and the standardised residuals
investigated for extreme cases. The results are described below (the steps

carried out and the discussion below are based on the guidelines suggested by

Tabachnik & Fidell, 1983).

The first step was fairly straightforward. The descriptive statistics
were analysed and no univariate outliers Qere identified. Several of the
variables, however, demonstrated large degrees of skewness, which is a large
number of scores in one tail of a distribution of scores, and a thinly spaced
distribution in the other tail. Consideration of skewness is important in
that it may may causé distortion of Type 1 error rate as well as instability

in estimation of regression coefficients. Tests of whether the reported
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skewness is excessive can be conducted by comparing it against the standard
error for skewness. The standard error for skewness is calculated as follows:
s_=(6/N)?
s
where N is the number of cases. The probability of obtaining a particular
level of skewness can then be estimated using the z-distribution, where the

z-score is calculated as follows:

and § is the reported skewness value. Given this formula, a critical S value
can be calculated for a given probability level. For example, rejecting the
assumption of normality at p<.01 would be based on a z-score whose absolute
value was greater than 2.58. TFor the current sample of 540, the value for the
standard error for‘skewness is the square root of (6/540) or .105. Solving
for S with z equal to 2.58 gives a critical value of .272. Thus, any absolute

value greater than .272 would indicate a significant level of skewness.

Once a variable is determined to be overly skewed, one might consider
carrying out a transformation of the data to try to reduce the skewness.
There are several arguments for and against data transformations. From a
theoretical perspective, a transformation can create a more normal distribu-~
tion .of the data and reduce the influence of outliers, both of which are
important in data analysis. On the other hand, the interpretation of results
must be based on the transformed data, and this often becomes difficult if the
original scales had some meaningful basis. In this study, the dependent
variables all were behaviourally based, and thus had meaning attached to them.
Transforming them would reduce the interpretability of the results. Also, as
will be shown, the various independent Qariables (the Perceived Characteris-

tics) had significantly different degrees of skewness and required different
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transformations to achieve the desired results. Thus, although the scales for
the Percei&ed Characteristics were initially arbitrary, they were all the
same, and transforming them in different ways Qould make interpretation and
comparison of effects most difficult. These facts argued against transforma-
tion. In any event, it was decided that there would be some benefit in
carrjing out the transformations before conducting the different regression
"analyses for the purpose of identifying pétentialymultivariate outliers. If a
case were determined to be an outlier even after transformation, it certainly

would -be a candidate for deletion or modification in some way.

Two basic transformations were used, both of which require that the
skewness be positive. For moderate skewness, the square root transformation
was.ﬁsed, while a logarithmic transformation was employed for severe skewness.
Mény- of the variables requiring traﬁsformation, however, were negatively
.skewed (higher number of scores in the right hand tail, or at the higher
values), which meant that they first had to be re-oriented to create positive
skew.- All the wvariables requifing reorientation were among the Perceived
Characteristics, whose initial scale orientations were arbitrarily chosen.
This meant that to create positive skew, the scoring for the scales simply had
to ‘be switched. Table 5-2 indicates the skewness scores before and after
tranéformation, and the transformation that was used. For all variables
except one, the transformation resulted in acceptable levels of skewness. The
one variable which did not respond was Ease of Use, where the result after the
traﬁsformation was literally the same degree Of‘skewness, only in the opposite
direction. Therefore, this scale was not transformed, although it was reori-

ented so that its direction remained consistent with the other scales.
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.Oncé.thé variables had been transformed to correct for skewness, the
next step was to regress “the independent variables on fhe four dependent
variables and check for 6utliers. This was done using SPSS "New'Regression",
which identifies all standérdised residuals whose values are greater than 3
standard deviations. Checks were made both on the size of the individual
residuals, and whether a particular case had a large residual in more than_one
of the regressions. As a result of this analysis, eight cases were identified
as being problematic. The demographic statistics were then checked for this
group, which'indicated that there appeared to be no consistent underlying
pattern. Given the small number of cases involved (1.5% of the’sample), and
the lack of any clear reason for maintaining them in the sample, it was
decided to drop these cases from further analysis. This meant the final

sample to be used in the analysis contained 532 respondents.

5.3.5 Non-Linearity and Heteroscedasticity

Twé further assumptions required in multivariate statistics were exam-
ined. The first, linearity, is that the relationship between two variables
can be described using a straight line. The second, homoscedasticity, is that
the variability in scores are roughly equivalent for all values of the two
variables. In both cases, tests can be made by examining bivariate scatter-
gram plots of the variables. 1In general, if the plots are oval shaped then
both assumptions hold. Bivariate scattergrams were created for all the
variables of interest, analysis of which detected no significant violations of

these two assumptions.

5.3.6 Summary
" In summary, the data appeared to be very well conditioned for analysis.

The accuracy of input was very high, and there were few missing data. TFor
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items‘withﬂmiséing.data in multi-item scales, the scale mean was available to
Mcorrect” for the missing data point. This was done for six per cent of the
cases. There were also only eight identifiéd ou£liers (1.5%), but given the
potential influence they may have had on the analysis, they were deleted from
the samplei. There also did not appear to be a problem with non-linearity and
heteroscédasticity. On the other hand, several of the variables were signif-
icantly skewed, and thus were transformed to correct for the skewness. The
effects of the transformation on the data analysis are discussed'in subsequent

sections.‘
SECTION B: DESCRIPTIVE STATISTICS

5.4  GENERAL

Before analysing the data in terms of the Research Model, several
general descriptive statistics were computed for each of the research vari-
ables, including the mean, standard deviation, and maximum and minimum re-
ported values. These are provided in Table 5-3, which also indicates the
Number of Items from which the variable scores are derived. In Table 5-4 the
variable means are provided for a split sample of users versus non-users,
along with the 2z-scores 'from the Mann-Whitney U test which compares the
results for these two popuiations. The reéults are discussed below, including
the initial indications of whether these statistics support the various
‘research hypotheses. These are "initial" indications in that they are based
only on adoption versus non-adoption of PWS. ;A more detailed analysis of the
data will be presented in a later section of this chapter. Furthermore, a
summary of the results of the\tests of each individual hypothesis are pre-

sented in Section 5.22.
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5.5 ATTITUDE TOWARDS INNOVATING

Table 5-3 indicates that, with an overall average of 5.9 on a seven
point scale, attitudes are in genefal quite positive with respect to PWS
usage. Table 5-4, however, indicates that although both users and non-users
havg positive attitudes towards PWS usage, a difference exists between the
attitudes in the two groups. In ofder to check the significance of the
difference, the Mann-Whitney U test was used. This test is useful when we
wish to avoid the assumptions of the t-test (such as normal distribﬁtion) or
when the measurement scales are weaker than interval scaling but have at least
ordinal properties (Siegel, 1956). It is a conservative test of whether two
independent groups are drawn from the same population, in that it generally
(but not always) is less powerful in detecting differences between populations
than its equivalent parametric test. The statistics reported in Table 5-4
~include the =z-score computed from U, and its level of significénce. For
attitude, we can see that with an average of 6.1, the score for users is
higher than the 5.3 of non-users at the p<.001 level of significance. This
provides initial support for the first hypothesis of interest, Hl, that one's
attitude towards using PWS will influence oﬁe's innovativeness with respect to

PWS usage (see Appendix 11 for an inventory‘of hypotheses).

5.6 PERCEIVED CHARACTERISTICS OF INNOVATING

. In general, the higher the score reported for a particular percéived
characteristic, the more the individual agrees with the perception pertaining
to that variable. The range of possible scores was from "1", indicating that

the respondent strongly disagreed with the perception, through "4" indicating

a neutral opinion, to "7", indicatin strong agreement with the perception.
neutral op Lng P

In most cases, the higher the score, the more ''positive" is the perception.

The exception to this rule is Computer Avoidance, which is ''negatively"
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oriented. That is, the higher the score on Computer Avoidamce, the more the

individual perceives that there may be negative aspects to computer usage.

As can be seen from Téble 5-3, the various pefceptions of using PWS are
generally quite positive. On average, use of PWS is considered to be quite
adﬁantageous (5.6/7.0) Qith highlyudemoﬁstrable results (5.6/7.0), as well as
quite compatible (5.4/7.0) with pne's work style. The ease of PWS use is not
rated quite as highly (5.0/7.0). Likewise, the perceived ability to try out
or experiment with £he PWS is. again slightly less positive (4.5/7.05, while
the image enhancing effects of PWS usage are perceived in almost a neutral way
(4.2/7.0). The potentially negative effects of PWS usage do not seem to be
perceived by the respondents (2.0/7.0), which might indicate either a lack of
knowledge about the potential adverse effects of usage, or disagfeement with
the perception. Use of PWS on average was also perceived to. be slightly
compulsory (3.7/7.0). Finally, PWS seem to have been widely diffusea within

the organisations as their perceived visibility is quite high (5.8/7.0).

While the statistics in Table 5-3 indicate that the critiéal perceptions
with respect to PWS usage are all positive, Table 5-4, however, again shows
that there are statistically significant differences between adopters and
non-adopters. The Mann-Whitney U test indicates that there is a difference in
perceptions between the two groups at the p<.001 significance level (two
tailed test) for every chafacteristic except T;ialability and Computer Avoid-
ance.; The difference in Trialability, nevertheless, is still significant at
the p<.03 level indicating that the two groups do differ with respect to this
perception. For Computer Avoidance, ho&ever, there is virtually no difference

between the two groups.
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These results provide indirect support for two of the research hypoth-
eses: The first is H2, that Relative‘Advantage will have a contribution
‘greater than any other PCI in the formation of one's attitude towards adopting
PWS. The secpnd is H3, that Computer Avoidance will have a contribution less
than any other ?CI on one's attitude towards adopting PWST The support is
"indirect" in that this analysis is not directly linked to vAtfitude, but
rather to the ﬁse or non-use of PWS. It is assumed at this point that Atti-

tude will motivate use or non-use of PWS.

H2 is "moderately" supported iﬁ that it Has the secondvhighest U-test
z-scofe, only slightly less than Compatibility. This indicates that the
adopter and non-adopter groups differ more on these two variables than any
other, and hence these two variables may have the most influence on Attitude.
H3 is indirectly supported in that there is no difference between adopters and
non-adopters on this dimension, which provides an indication that it likely
has little effect on one's Attitude. It is recognised that these tests are
ﬁot rigourous, but more qualitatively oriented. Nevertheless, examination of
the data does provide an initial indication of the potential effects of these

variables.

Finally, H6, that Voluntariness is negatively related to one's innova-
tiveness with respect to PWS usage is supported in that users have a signifi-

cantly lower score on this variable than non-users.

5.7 SUBJECTIVE NORMS
Table 5-3 indicates the average values calculated for the Subjective

Norms for each of the respondent's referents. As discussed in Chapter 4, the
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Subjective Norm is calculated by multiplying the response to the Normative

Belief for a particular referent (on a "1" to "7" scale) by the Motivation to

Comply with that particular referent (ranging from "-3" for extreme lack of
motivation to "+3" for extremel& high motivation to comply). Thus, the range
of possible scores for each Subjective Norm is -21 to +21. As can be seen the
overall norms are positive, but when the split sample of users versus non-
users is examined in Table 5-4, once again differences at the p<.001 level of
significance are apparent for all Subjective Norms. First, non-users report
neutral to slightly negative norms, whereas users report significantly‘more
positive norms. For non-users, the various norms differ very little, whereas
there is a much wider range of scores for the different nofms for users. In
this group, the strongest "pressure" to use the PWS comes from their immediate
supervisors (9.4) and senior management (8.8), with slightly less pressure
from peers (6.1) and subordinates (5.3). For users, Friends (2.5) appear £o
be the least influential, whereas for non-users friends appear to be ﬁhe most
influential (-1.4). The negative sign would indicate that any potential
influéence would be against using the PWS. In general, the differences in the
various Subject;ve Norms provide initial }support to H4, that the overall

Subjective Norm will influence one's innovativeness with respect to PWS usage.

5.8  INNOVATIVENESS MEASURES

As discussed in Chapter 4, Innovativeness was measured by having re-
spondents report their actual usage of the PWS. There were four such mea-
sures: months elapsed since initial adoption of-PWS use, frequency of use,
hours of use per week, and number of different functions used. The descrip-
tive statistics for the total sample are provided in Table 5-3. All the
measures are fairly self-explanatory except for frequency. In this instance,

the score was calculated by summing the responses to questions about usage of
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12 different functions. The response set for each function ranged from '"1",
indicating‘that‘the function was not used, throﬁgh "4" indicating it was used
about once per week, to "7" indicating that it was used more than once per
day. Thus, the possible range of values for éhis variable was from 12 for
non-users (12 functions with no usage or 12x1), to 84 for an individual who

used all functions more than once per’day (12x7).

Because the values in Table 5-3 include the responses of non-users, the
average values for those who actually use the PWS are somewhat higher. This
can be seen by checking the results in Table 5-4 for users, who, overall,
comprised 77% of the sample. Part I of Table 5-4 provides the breakdown by
organisational level of users and non-users. Perhaps a little surprisingly,
the ratio of users to non-users is fairly consistent across all organiéation
levels, ranging f;om a low of 69% of senior executives having adopted PWS
usage, to 80% of clerical staff. Although it was expected that the adoption
rate of PWS among senior executives would be less than for otherllevels, the
differences in the rate across the various levels were expected'to be somewhat
lérger than they are. On the other hand, the size of the senior executive

sample, while proportionate across the total sample to the overall population,

is too small to draw any definitive conclusions.

Adopters of PWS use an average of approximately six of the listed 12
functions, for an average of approximately 16 hours per week. To put this
latter figure in context, it is only two hours less than half of a standard
37.5 hour work week. The average frequency of use score is 35. This "over-
all" score is more interpretable when the its average value (35) is divided by
the average numbef of uses (6) reported by adopters. The result (5.8) would

indicate that the "average'" adopter uses each adopted function about once per
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day. This is based on the fact that a score of "6" on the individual fre-

quency scales indicates that a function is used once per day.

The average time elapsed since initial adoption of PWS in this survey is
40 months (with the median being 33 months, reflecting the skewness of the
distribution). Diffusion theory has posited that if the cumulative number of
adopters is plotted over time, the curve will have an S-shape (see discussion,
and-Figure 3-1, in Chapter 3). Figure 5-1 has been constructed to illustrate
the distribution for this study. By reversing the scale for months élapsed
since initial adoption and putting the largest value at the origin, the X-axis
reflects the passage of time since PWS were first adopted (approximately 11-12
years ago). The cumulative adoption percentage is plotted on the Y-axis. As
can be seen from Figure 5-1, the plot approximates the lower half of an
S-curve. The initial years saw a slower rate of adoption, with the rate
increasing significantly approximately 50560 months prior to the survey being
taken (1982-1983), about the time organisations and researchers started to
concentrate extensi?ely on end-user computing. The fact that the graph has
not started to flatten indicates that the diffusion rate has not yet slowed,
and that there likely is penetration of PWS into organisations still to occur.
The fact thét appro#imafely 25% of the respondents to this survey are non-

adopters also provides evidence of this interpretation.

Table 5-5 indicates the percentage of users who reported using various
functions. Part I provides an breakdown based on the sample of users, with
functions listed in dééreasing levels of adoption, or 'popularity', while
Part II prévides an indication of adoption by érganis&tional level of the

users.  As can be seen in Part I, simple retrieval of information was the most
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frequently used function, with 87% of adopters using this function, With the
addptidn rate being fairly consistent across all orgaﬁisational 1evéls (Part
I1). " 82% of all users reported using electrdnic_mail, providing an indiéatién
of the significgnt diffusion of this office automation‘function, while only
39% reported using calendaring. Part II of the table, however, shows that
adopters iﬁ fhe two sénior levels of the organisation use these two functions
much -more than those at other levels. The differences'are-most marked for
caléndaring, with 78% of senior éxecutives,but'only 28% of clerical staff
using the function. Word processing and repoft generation packages were the
next most overall used, with close to three quarters of all adopters usiﬁg
tﬁese functions. Of interest is that the two lowest levels in ‘the organisa-‘
tion reported using word processing the least, with the adoption raté greatest
among the senior executives. This certainly is counter-intuitive. Surpris-
ingly, only 61% of adopters.reported using spreadsheets. This runs contrary
to somé of the common wisdom thgt spreadsﬁeets were the impetus behind the
growth of use of PWS, and is a contrast to a recent finding by Pavri (1988)
who féund that 847%:- 6f respondents ‘in. a survey on micfo-computer‘ use had
adopted spreadsheets. Pavri, however, was éurveying "managers", and examina-
tion of Part II shows that thebpopularity of spreadsheets is directly bropor-
tional to the organisgfional level of the users. The adoption -rate for
execﬁfives (78%) is‘close to Pavri's finding,-although it drops to 70% for
middle management.  This 4is still somewhat less than what Pavri found.
Approximately forty to fifty per;ent of all respondents used database, graph-
ics, mbdelling systems,.and statistiéal analysis packages. Again, the dif-
ferences across organisaﬁional levels are inteiésting.' For example, modelling
systems were much more pppulér at the seﬁiqr lévels, being adopted by 67% of
exécutives but only 15% of clerical workers . The same is frue for graphics

packages, although the différences are not as marked, with the adoption rate
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ranging from 56% for senior executives to 21% for clerical workers. 'Stafis—
tical amnalysis packages were most popuiar at the middle 1levels (39%-49%
adqption rate), with the senior exécutives ét 33% and clerical levels at 25%
reportingAthe lowest adoption rate. Fourth generation languages were the
least adopted functions at 12%, a finding which again parallels that of Pavri

(1988) who found that 10% of his sample used this function.

SECTION C: REGRESSION ANALYSIS

5.9 GENERAL

The research hypotheses and model were investigated using two different
techniques. The first approach was to use multiple regression to examine the
effects of the different independent variables on each of thevinnovativeness,
or usage, measures independently. This section describes the results of this
analysis. The second technique used was structural equation modelling, aé
implemented iﬁ LISREL, which is described in the following section of this

chapter..

One of the concerns to be addressed was the effect of transforming the
data for some of the variables in order to reduce the skewness of the re-
sponses. Ideally, using the untransformed data would be preferred because of
interpretation problems with the transformed data. On the other hand, as was
discussed earlier, skewness may introduce problems in estimating correlation
coefficients. The approach taken was to conduct various regressions using
both sets of daté, transformed and untransformed, and then to compare the
results. As will be shown, the results did not differ-substantially, which
justified using the untransforhed data for investigation of the research

hypotheses.
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5.10 REGRESSION OF PERCEIVED CHARACTERISTICS ON ATTITUDE

The first equation which was analysgd included the eight Perceived
Charéc£eristics of Innovating (PCI) and Vbluﬂtariness. These were regressed
on Attitude, which was computed from the responses to four items (using a
seven point scale). These included the following semantic differential pairs:
good-bad, harmful-beneficial, wise-foolisﬁ, and negative-positive. The
initial approach was to run a stepwise regression using the transformed data
with the probability of the F;valué for entry of a variable set at p<.05, and
F value to rehove a variable once in the equation set at p>.10. This resulted
in the first six variables listed in Table 5-6 being entered into the equa-
tion. The next step was to conduct a regression where all variables were
sequentially forced into the equation, with the first six being entered in the
same sequence as in the stepwise regression. This was done for both the
transformed and untransformed data sets, with the results indicated in Part I
of Table 5-6. The end result after all variables were in the equation is the
same as having conducted standard multiple regression starting with all
variables in the equation. By having stepped entry, however, Fhe relative

contributions of the variables to R? could be directly assessed.

As can be seen in Table 5-6 both regressions had very similar results.
The different R? were very similar at each step, as were the F-values for the
equations and the Beta weights for the variables on entry into the equation.
Part II to Table 5-6 lists the statistics for the variables in the final
equation. Once again, examination shows that-the values for Beta are fairly
similar for each data set, as ére the significance levels for each variable
(the F values listed are for B, the unstandardised regression coefficient).
Examination of the standardised residuals for both regressions also revealed

that there were no differences in their patterns.  Furthermore, although the
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standardised rgsidﬁals indicated that there were no outliers for the trans-
formed data set, tﬁere Qere only four cases ﬁsing the untrénsformed data whose
standardiséd residuals were greater £han 3.0, Qifh the maximum being 3.8. In
all these cases the predicted value of Attitude was greater than the actual
‘value. Given the“Sample éize, it waé not felt that these cases would unduly
.influénce the resqlts..-The plot of predicted versus actual values of the
residuals also indicate a éood’fit.to the model for the untransformed data
set. Civen the above, it was decided that no cases needea to be aeleted frém

the data set. based on this regression.

Finaily, a check was made for suppressor variables, which are Qariables
“that arg:"heévily weighted not becéuse-they directly predict the [dependent
Qariaplel but because they suppress irrelevant variance in other [independent
Variaﬁles]" (Tabachnik & Fidell, v1983, p.107). Conditions indicating the
prééence of 'suppfessor. variables include thév situation where tﬁe absolute
Avalue of the simpie correlation-ﬁetween the independént variable and dependent
“variable is considerably smaller than the Beta for the independent variable,
or whgn the éimple correlation and Beta have opposite signs. In both cases
Beta would have to be significaﬁtly different from zero. Neither of these
conditions were evidentbin theﬂreSulfs‘qu tﬁé untransformed data. This, plus
all.of th; facfs above,nargue for being'able‘to>use the untransformed data for
‘anglySis and interpretation. The discussiéﬁ Below, therefore, will concen-

trate only on the results of regression using the untransformed data set.

‘With an adjusted R? of .677, the regression indicates that the Perceived
. Characteristics of Innovating (PCI) play a signifiéant role in the formation
of one's Attitude towards using the PWS. .Although, as “discussed in the

. previous section, there were significant differences between adopters and
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non-adopters of PWS with respect to all of the PCI except Computer Avoidance,
thé regression analysis indicates that the;vafious PCI have different effects
with respect to Attitude. First, neither Trialébility (p=.74) nor Visibility
(p=.75) are significant, and their inclusion in the regression equation does
not improve RZ. bFurthermore, Image (p=.06) and Résult Demonstrability (p=.09)v
are somewhat less significant than.the:remaining PCI, and their inclusion in

the regression equation contributes only marginally to an increase in R2.

The results would indicate that féur of the PCi, (Relative Advantage,
Compafibility, Computer Avoidance, Easé of Use), have a significant effeét on
Attitude._ Relative Advantgge is by far‘the most Significant, which supports
H2, that Relétive Advéntagev will havela contribution greater than any other
PCI in the formation of one's attitude towards adopting a PWS. On the other
hand, HB,‘that Computer Avoidance will have a contribution to Attitude less
than ény other PCI, ig not éubported. In the regression analysis, four other
PCI had lesser effects than Avoidanﬁe. Thié result contradicts those from the
examination of the variable means for adopters and non-adopters, where there.
were no differeﬁces at all in the écores for Avoidance, ‘but ‘significant
differencés for all other PCI. The inclusion of Voluntarimess in the equation

supports H7, that it will be negatively related to Attitude.

Once the effects of the PCI on Attitude were examined by -themselves, a
further regression was conducted including the Subjective Norm in order to
examine the effect of this variable.. The overall Subjective Norm (SN) used in

this case was computed by summing the scores of the individual Subjective

Norms for the various referents.
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The result of a standard multiple‘regressionventeting all PCI'svand SN
- at once are given in Table 5-7. As can be seen; SN is statistically signifi-
cant in the eqnation. Furthermore, ‘while”the Beta weightsvand-significance
levels of most PCI's have not changed to a large degree, SN is the second most
important variable in the expanded equatlon It has taken on thls 51gn1f1-
cance 'at the expense of'Yoluntariness, whose Beta weight dropped considerabl§
to a non-significant level. 'Enamination o%.the.correlation matrix reveals
" that SN:and Voluntariness have a .45 COrrelation,‘Whicn<might,be expected
givenvthe definitions of -the two constrncts; The - Subjective Norm deals with
the expectations of several‘ referents and one's‘.motivation_ to “complf with
these expectations. Voluntariness, however, reflects the degree to wnich use -
of the PWS is perceived-to be noluntary or compulsoty based‘on the nature of
“one's:jobn Usage may be very voluntary, yet.the expectations that ome should
" use the PWS could be quite high. This.indicates:tnat the two constructs have
a different basis, yet}it is obvious that they nevertheless might be'cotre-

1ated Furthermore, when the dependent varlable is Attltude, not usage of the
PWS, 1t might be expected that the’SubJectlve Normvw111 have a more s1gn1f1-u
cant effect than Voluntarinessl ~First, SN captures some of tne’aspects of
Voluntariness, asdjust discussed. Second, however,‘it also includes the idea
of norms; which could have effectslbeyond:compulsion. .As nas discussed in
Chapter 3, the process of communicatiné or diffusing tne norms'might‘itSelf

' influence Attitude. The;extra:dimension”ln SN beyond "compnlslon" is re-

flected by the much larger Beta attached to 1t in the expanded equatlon than
that for Voluntariness in the equatlon w1thout SN. Thus, H3, that the Sub—
jective Norm will'lnfluenCe one's attitude towards adopting PWSL,is supported.

On the other hand, H7, that Voluntariness will be negatively related to
Attitnde, is notﬂsupported when SN is ln'the equation. (A summary -of the

results of testing the various hypotheses wusing regression analysis 1is
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provided in Table 5-12, along with the results from ﬁsing the other analytical

techniques). B

The results of‘;egreeeing the PCI and'SN;on Attitude as directly mea-
sured raise a questionv_aboﬁt‘ the"operationelisation of Attitude. While
Severel PCI are statistically significanf'in the regression equation, only
Relative Advantage has obViouS’practieal‘significance.’.It has by far the
highest Beta weight, and by itself.Apro'vides_an_R2 of .64. With all variebles
in the equétion, R? is. only raised to .70; . This would-indicate that perhaps
the constrgct.validitylof Attitude‘is questionable, as it seems to capture
primarily-Relatiée Advantage, and not the more general theoretical definitioﬁ

of attitude’from the Theory of Reasoned Action, as discussed in Chapter 3. As’

will be shown below, this conclusion isvsupperted by furfher analyses.

5.11"REGRESSIONS ON INNOVATIVENESS
5.11.1 Generalv |

.The next stage of analysis was to examine the relatiohships of the
different independent variablee to the innovafiveness,‘or uéage, variables.
‘The first analysis used Aftitude, SN,vand Voluntariness as the independent
‘variables, in accordance with the research model (See Figure 3-4). Following
this analysis, the'direct felationéhips betweén the innovativeness Variabyes
and fhe various PCI, and the Subjective Norm for each referent group were
'ekamihed, without using Attitude and the overallASubjectiQe Norm as interven-
ing vafiablee. Again, as the response sets for three of the dependent vari-
abies, Frequency of Use, Months Since‘First‘Adopte&, and Hours of'Use per
‘Week, were skewed, the regressions were run using both tfaneformed and untrans-
formed data to see whether the untransformed data could validly-be used for

analysis.
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5.11.2 Attitude, SN aﬁd Voluntariness on Iﬁnovativeness

. Table 5-8 indicates the fesults of regressing-Attitude, Voluntariness,
and the overall Subjecti§€ Norm on the different Innovativeness variables.
Standard multiple regression was used with all variables enﬁering the equation
at once. Again, as was the case with the'rggreséion of the PCI on Attitude,
the ;esults of using the two different data sets do not differ.substantially
Tfor this fegression. Nevertheless, the F values of the overall equation using
the”transformed data are a little higher than for the uﬂtransformed data, as
are the R? (all F values are significant at fhe p<.001 level). Furthermore,
'-the Beta weightSAare véry similar for each variable in the two data sets.
(The signs for Attifude and Voluntariness ére reversed for the transformea
déta results as the original scales had been transposed in order to createi
positive skew forrthe transformation). All ih all, the variéus checks once
again indicated that the untransformed data could legitimately be used for

analysis.

As can be seen in Table 5-8, the adjusted R? ranges from a low of .15
for Months of Use, to a High ofJ.39 for Number of Hourslovase per Week, with
middle-range values of R? for frequency of Use (R?=.29), and Number of Func-
tions Used (Rz=.23).v it is obvious,'therefo;e, that ﬁhe independent variables
capture significantly different degrees of the variance in the different forms

of innovativeness.

Subjective Norm is not significant at the p<.05 in any of the equatioms,
and has a Beta weight much lower than the other independent variables. Thus,
Hh,' that £hef Subjéétive Norm will iﬁfluence vone's innovativeness, 1is not
subported. On the other hand, ‘Vpluntariness, with a negative Beta, and

Att{tude, with a positive Beta, are signifiéant in all equations. Therefore,
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~ both H1, that one's attitude towards'using.PWS will influence one's innova-
'itiveness, ‘and H6, that 'Voluntariness will be negatively related to one's

" innovativeness, are supported.

Altﬂéugh the .gene;al hypqthesés abou£ fhe effects Hof Aftigude and
Voluntériness are supported,‘their relative“Beta weights vary in each~é§ua—
~ tion. Thg Beta7weightvof Aftitude is ap?foximately twice thafﬂof Voluntar;
iness with rgépect té Fuﬁctions, and slighfly less thanAtwice that of Voiunf—
" ariness with respect to Frequency.' For Honthé, fﬁe weighté of Attitude and
Voluntariness are approximatély equal. For Hours, hdwever,»'fhgw ;oles a;;
reveréed as the Beta weight for Voluﬁtariness“is approximately 14 times that
of Attitu&e; Thus, by examining the differences across thctions? Monfhs,
‘Frequency and Hours, one can see thét the'indgpendent variables have different
relationships with the various forms .of innovativenéss; It can be seen that
those users who use the PWS 1onéer (more Hours), likely do so primarily
‘because they must use ' it (low Voluntariness). On the other hand, those who
adopt'several.functions of the PW$, probably do so more because of a posiﬁive
Attitude than because of any compulsion %é adopt the functions. The results
fOr'Frequencf, which is relat;d fo ?unctiéns'in that its score is calculated
by_summing thé frequency scores for fhé individual functioné, parallei fhose
for Functions; This furtﬁer subports the above conclusion that while imple—b
mentation innovativeﬁess seehs to be "affected very much by a perceived com-
pulsion to use PWS,'use innovati?eneSS'is probably more.affected by'one's
Attifude. For'adoptive innoﬁativeness, hoWéver;VVoluntariness and Attitude
" seem to have equal effects. Again, as statéd at the beginning of the chapter,‘
it must be emphasised that these "effects" have not been shown, but rather
have been inferrea base& on the theory and the observed relationships among

the variables.
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._5.11.3‘PCI, SN, and Voluntariness oﬁ Innovativeness
Because. other- researchers have found that the PCIr can have direct
effects on behaviour (e.g Davis, 1985; Davis et al., 1989), in addition to
" their efféctg.through thé intervening variable;‘Attitude, it was decided to-
’;examine:the magnitude of théir direct effects in this study. .Thus, the next
istage of analysis”wés to regress‘the-iﬁéividual PCI and the iﬁdiyidual Sub-
jective Norﬁsvoﬁ'the dependentvvariables. Because the different PCI and SN
weré expected té' have different gignificagce lgvels and effects, stépwise
regreésion was uéed, with the pfobabiliﬁy to énter a particular variable .into
thevequétion'set’at.pj.OS. Once agéin, the‘regressions were condﬁcted using
bbth the transformea and ﬁntransformed daté,‘with the results sUpportinglﬂéing
the untransformed data forvanalysis. The variables and the Beté weights in
the final equations were all similgr.(see Table 5-9).. Invthreevof the four
cases, howevé;, fhe R? were higherifor~thé transformed.data,.while'forAEunc—

tions they were virtually the same.

The R? in ail régreséions iﬁdiCafe thét the di?ect effects of the PCI

’and individual.SN's explain signifiéantly more of the &ariance in the depen-
dent variables than do the intervening variables, Attitude and the overall
‘.Subjective.Normﬁ When the direct effects are allowed, the.increase in' R?
ranges from .07, for Months, to .13 for Functions. This parallels thé results
in Davis (1985), which indicated that pérceived usefulness (or relativé
advantage), had a .direct effect on system usage beyond that of Attitude.
While Davis érgued in favour of a direcé link-between cognitions (perceptions)

~ and behaviour, a second interpfetation_of the existence of the direc£ link is

that Attitude as operationalised does not totally reflect the theoretical

construct. For example, Fishbein (1980) argued that:
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if it were possible to tap and accurately measure all a person's
salient behavioral beliefs and outcome evaluations, the indirect
measure of attitude based on these beliefs and outcome evaluation
should be perfectly correlated with 'a direct valid measure of
. attitude. The direct measure and indirect measures should be
interchangeable. Since there is always some error in measure-
ment, it is conceivable that the indirect measure could sometimes
be more reliable than a direct measure of the same attitude.

Several factors 'in vthist study support FishBein's observation that-

"indirect measures" may be more reliable than direct measures. First, as was

discussed in the previous section, the regréssion of the PCI on Attitude as

directly measured (By the four items listed in Section 5.10, henceforth Am),

indicated that only Relative Advantage has any practical significance in the

equation. Second, in the regression of the various PCI and SN on Innovative-

ness, the direct effects of the PCI and individual SN's result in a greater R?.

than usinglAm or Subjective Norm alone. The theoretical definition of Atti-

tude is that it is" synthesised from a variety of salient beliefs about the

outcomes of the performing- the behaviour (see Chapter 3). In this study,

‘these beliefs are represented By the PCI. :Thus, given the relative lack of
effedt of the PCI on Am, but the éignificance.of theif direct effects bn the
acfual behaviours, it would seem #hat Am_dégs'not totally;;gflect the theo-
retical definition of Attitude. This theﬁ afgues fof usingxanalytical methods
which formulate Attitude from the responses to the individual components,
rather than by measuring it "&irectly". Thié is the approach fé be taken in

the. next section.

Voluntariness is significant in all eqpations, has a negative relation-
'Ship,;and in terms of Beta weight ranks either first or second among the
different variables. This again supports H6, that Voluntariness is negatively

related to one's innovativeness. Those PCI which are significant in all

equations include Result’ Demonstrability, Trialability, and Compatibility.

v
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"Relative A@vantage.appears in only one eqﬁafion, Months, which indicates that
perhaps Result Demonstrability may have captured some of the advantageous
aspécts of PWS usage in the innovativeness equations. A second surprising
effect is 'that of Avoidance with respect to Hours. Inétead ‘of having a
negative relationship, the higher thg Avoidance score, the mofe Hours of PWS

‘ usage is'feported. On the other hénd,'Vbluhtariness has a significant nega-
tive :elatidnship with respect tovHoﬁrs. This might indigate that those who

must use the PWS, use it longer, and as a resuit are more'concefned with the

negative aspects of PWS usage.

Finally; only the Subjective Norm for Subordinates was significant in
any of the equations. It was the last variable to enter the equations for
Functions and F;equency. In that Voluntariﬁess may capture part of ghe SN for
sﬁpervisors and senior ménagement, thé incluSién of SN for subordinates serves
to include a third referent group.l Overall, however, H&4, that the Subjectiyé :
Norm will influence one's innovativgness, is,nét supported. A summary of the

hypothesis tests from this section is providéd in Table 5-12,

'SECinN D: STRUCTURAL EQUATlO‘N MODELLING

5.12 GENERAL |

.The.analysis.and discussion in the previous section indicated §¢veral
p;oblems with using regression analysis to investigate the various hypotheses;
One problem not discussed, however, was that  the dependent.bariablg, Innova-
tiveness, had to be analysed in terms of its individual components. Given the
diffgren£ methods of collecting data on the‘different'InnovatiVeness dimen-
sions,-there was no method within regression to create an overall Innoﬁative-

ness construct on the dependent side of the equation. Furthermore, the
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various paths in the complete reseatch model asvdepicted in Figure 3-4 could
not be investigated simultaneoﬁsly. Finally, .as discussed in the previous
seetibn, the regression analysis indicated that the intervening variables
Attitude and Subjective Norm did not account for-.as much of the variance in
the debendent variables as did their individual componehts' when 'regressed
directly en'the dependent variables.. This argued for a method of cdnstructing
' Attitdde and Subjective Norm from . their individdal componente, The solution
to theée various difficulties is to use a second generatidn;‘multivariate
analysis technidue, structural equation .modelling.' Use dof-'this‘ technique
helps to evercome all ef these»prohlems. It should agein.be highlighted that
while structural equation modelling is clearly stated in "cause" ahd "effect"
terms, the data for this research was gathered in a cross-sectional study, and

hence causality cannot be demonstrated. Thus the reader should be cautious in

interpreting any of the results.

5.13 LISREL

In this section the hasics of structurel equation modellihg, as imple-
mentedv ih LISREL, are discussed. The resultsh of using the technique are
presented in the next section. A strength of structural equation modelling is
that it allows certain tariables to be caet as latent, or unobserved;‘vari-
ables. The struetural equation model epecifies the hypothesised causal
relationships among the latent variables and is used to describe the causal -
effects and amount of unexpleined variance (Joreskog & Sorbom, 1984). .LISREL
is thev"moet general program that is.widely\available for estimating struc-
tural eqdation models" (Hayduk, 1987) and is the method used in this study.
Basicelly, the teehhique works by having the brogramme compare the actual
. covariances among the observed (measured) indicators, with .those implied bf

the model postuleted by the researcher.



- 181 -

The model-implied: variances and covariances of the observed

indicators ... can be compared to the variances and covariances

calculated from the data on the observed indicators. Comparison

of the model's predictions with the observed reality (the actual

observed covariances) provides the fundamental basis for testing

a model's adequacy ... and for obtaining reasonable estimates of
the model's coefficients ... (Hayduk, 1987).

LISREL also integrateé measurement concérns within the étructuralv
equation modél by.including both fhé 1a§eﬁt (uﬁobserved) variablgs‘and the
measured ‘vgriablés within a single equation model. Variables  are- furtﬁer
'cléssified as exogenous or endogenous depending on whether they are postulatéd
as causes or effects. If a variable is never an "effect", aﬁd is always a
"cause", then it is ekogenous. If a variable is "caused" or influenced by any
othén variable in- the model, if is endogenoﬁs. The'basic~equation which
: cabfures the direcf effects among constructs is as follows:
| n=Bn+TE +¢

The components of the equation are defined as follows:

n:a vector (m x 1) ~of endogenous latent variables (the "effects')
- where m is the number of endogenous constructs -

B: a matrixr(m x m) of structural coefficients indicating the effects
>of endogenous constructs (the n'é) on'other endogenous constructs.
The coefficients‘in the matrix (ﬁij's) correspond directly to'Fhe
direct paths from one particular endogenous concept (ni) to another

endogenous concept (nj).‘ For example, B corresponds to the path

from_the first to the second endogenous ciistruct.

I : a matrix (m x n) of structural coefficients indicating'tﬁe effects
of exogenous constructs (the causes) on endogenous constructs. The
coefficients in the matrix (Xij's) correspond directly to the paths
from an exogenous'constructm(gi) to an ehdogenous construct (nj)V

For example, ¥ corresponds to the path from first exogenous

11
construct to the first endogenous construct.

£ : a vector of (n x 1) of exogenous constructs, where n is thg number
of exdgenous.constructs.

T : a vector (m x 1) of "errors" (residuals) in the‘concéptuAI model.
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Two'other basic LISREL equations link the conceptual variables (coh-

structs) to their observed indicators (the scores on the measurement scales).

These are the measurement equations. The first of these links thélendogenous

indicators to the endogenous constructs. It'is specified as follows:

=An+ce¢
y

The components of the equation are defined as follows:

Y :

a vector (p x 1) of observed ehdbgenbus indicatofé (y variables)

~where p is the number of indicators, and p.2 m

The

exogenous

1984):

The

or e

The

a matrix (p x m) of structural coefficients (X, j's) linking the

'observed indicators to the endogenous constructs.

the vector (m x 1) of endogenous constructs.

a vector (p x 1) of "errors" in the measurement model.

second measurement equation .links the exogenous indicators to

constructs as follows:
= T+
AXE )
components of the equation are defined as follows:

a vector (g x 1) of observed exogenous indicators (x varlables)
where q is the number of 1nd1cators, and q 2 n.

a matrix (q x n) of structural coefficients (X,.'s) linking the
observed indicators to the exogenous constructs:

the vector (n x 1) of exogenous constructs.

a vector (q x 1) of "errors" in the measurement model.

LISREL model has the following basic assumptions (Joreskog & Sorbom,

Z is uncorrelated with § (the errors in the structural equation -are
independent of the exogenous constructs);

¢ is uncorrelated with n (the'measu;ement errors in observed y's are
independent of the endogenous constructs);

) is.uncorrelated with & (the measurement errors in the observed x's
are independent of the exogenous constructs);

Z, £, and 6§ are mutually uncorrelated (all the error terms are
independent);



+ 5. B hasMZeroesiin the diagonal ahdvI'--h is'nonfsingular; and

6. the obsérved variables have multivariate normality.

Perhaps the most 1mportant aspect in applylng LISREL in thlS study is,
assess1ng the f1t of the- model Joreskog and Sorbom (1984) suggest that the
© user pays careful attentlon to the. followrng quantltles

1. Parameter estlmates whlch have " negatlve varlances ‘or ' are
-+ correlated very highly;
" 2. Standard errors which aré: extremely 1arge,~ : : :
Squared multiple. correlatlons (SMC's) which are negatlve,.and
b, Coeff1c1ents of determlnatlon Wthh are ‘negative. )

w

* If any of the,above‘has]an unreasonable value, it'is.an'indiéation‘thatn
the model is,wrong(: The prograﬁme gives‘SHC's forjeach’structural,equation
:and‘cOefficients‘of'determrhatioh for all strdctural equationsvjoihtlyl. These

. are analogous to R? in regression analysis:

The prograome also provades SMC s for each observed varlable separatelv,
.'whlch 1s the rellablllty of the varlable, andycoeff1c1ents of determlnatlon
for all the observed varlables JOlntly,'whlch is. augeherallsed measure‘of
rellablllty for,fthe,lpeasurement fmodel.'” These’ measuremehts ‘are based on
‘olassieai” test theorb-jvherevbthe. réiiabi}itv”}oﬁ af singiev heasurement .Y is

defrhed:as rollows'(Dillon & Goidsteih;“19842;“‘i ’ | |

" var(T) - L ?vargt)hv

’ P f var(T) + var(s)‘-jf%.f }var(Y)-

" where T is the true underlying score and & is. the error of measurement.

Thus, the rellablllty (SMC) for the 1th observed varlable is deflned as
/s i where 9 lgls the. error variance and s11 ‘is the observed varlance
of the 1th varlable (Joreskog & Sorbom, 1984) Slmllarly, the coeff1c1ent of

vdetermlnatlon for all observed varlables JOlntly is deflned as 1 -.|0|/|S[
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where |0| is the determinant of the matrix of error terms in the measurement
- model, and |S| is ‘the determinant of the covariance matrix of the observed

variables. -

IOnce these;étatistics have been evaluated, the next stép is to assess
the éctual fit of'the modell?lLISRELvsupplies several measures to do this.
The first'is the Chi-Square (xz) measure. In LISREL, t'he.x2 measure is the
likelihood ratio statistic forv'testing the specified, cdnétrained model
against the alternétive ﬁhat the model is, ﬁnconstrained. The probability
associated with tﬁe x? is the probabilitf of obtaining another Xx? larger than
the vaiue actually(obfained, pnder the hjﬁothesislthat the model specified is
a reflection éf reality. Small probability values indicate that the hodel is
not»confirmed by the data. Thus, unlike traditional statistical tests,viarge

XZ

and 19& p-Values, are ﬁndégirable! The problem'wigh this stétistic'is that .
it ié very susceptible to sample size. - Wifh large sample Sizes even small
. differences tend fé be detectablé as being.@ore than sample fluctuations, and
hence‘significént.; On the other hand;"large Samples are reéuired for £he
LISREL algorithm,to perform properly. Thus, x? is likely always to be sig-
vnificant.,-Becauée of this, several authors, including Joreskog and Sorbom,
have suggested that.x2 not be uséd as a test statistic, but a_generalvindica—
tor best used for assessing the fit of competipg models. By épmparing the
differences in x? énd'the respective degrees of«freedém for competing models,
oné can assess whethér one model is a better fit than énother tfor a aiscus-.
sion about the role of x? see Hayduk,'1987)}‘ This is the approach fékeﬁ in

this research.

A second measure to assess the fit of the model is the "Goodness of Fit"

index (GFI). This is a measure of the relative ‘amount of variances and
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'co&ariance; jointly accoﬁnted fo£ by the model  It is indepehdent.of sample
size and relatively.robustfagainét departures fr@m'normality, but,tunfortu-
nately, its stdtistical properties are unknown, so there is ﬁov;standard
against which to compare it (Joreskog & Sqrbom, 19845; The programme alsd
provides a GFI adjusted for degrees of freedom (AGFI). Both of these méasures
can be wused to dompare“competing queis. Finally, one can also use the
root-mean-square residué% (RMR), which is a measure of the aQerage of the
residuals and can only be inté?preted in reiation to the‘sizesiof‘the observed
variances and COvariahces'in the observed datavﬁatrix. Again, the RﬁR can be

used to compare the fit of two different models to the same data.

5.14 THE STRUCTURAL EQUATION MODEL

The iﬁitial step in using LISREL is to establish the various components
(coﬁstructg) to be included in;fhe model, and linkages émong them. . This is
primarily theory driven, but in some instances simplification of the.theoret-
ical model is requifed; According to Haydﬁk; "it is not uncommon for novices
to create huge models that ultimatgly require éimplifiéation... Eliminating
unnecessary concepts and eliminating all but the best one or two indicators
for the remaining concepts usuall§ reduces the model to manageable size... "
(1987, p.150). The structural equation model for this study is indicated in
Figure 5-2. As can be seen it reflects the general research mpdel as ilius-
trated in Figure 3-4, but, as'will be discussed bélow, in keeping with Hay-
duk's»advice, the model has‘béen‘simplified to a small degree.',fhe four major
constructs in Figuré 3-4 are‘represented, two as exogenous latent variables

(§'s), and two as endogenous latent variables (n's).

~ The two exogenous variables are Subjective Norm and Voluntariness. The

" observed indicators for SN are the scdres’for all of the individuélxreferents,
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éxcep; Friends. Regfession ana1ysis'had indicated that Friends was the iéast
influéntial of all the individual SN's, and as this referent group was exter-
ngl to the o;ganisation it was deleted‘for the sake of simplification. Itl
vshoulg also be noted that ﬁsing the‘individugl SN fo'synthesise the ové;all
Subjective Norm is substantively different'from that of simply summing the
Vscorés for the various respondents to create an overall SN. It is somewhat
more.sophisticated'aé it éilqws the'compénents to'have,di%ferent loadiﬁgs

. (weights) on the overall SN depending on how they fit the modell

The obse;ved.indicagbr for Vbiﬁntarinéss is the score#gﬁ fhe Perceived
Voluntariness ééale.» Perceived‘Voluntarinéss was also alloﬁed to load on (Ee
an indicator for) SN for_twd reasons. - FifSt, the reg;ession analysis indi-
cated  that there‘ may be-;interactién among thesé variableé, which as was
discu;sed éarlier_also makes sense théofeticaliy. Moreover, an initial LISREL
run showed that having Pe;peived Vbluntafiness load on SN‘wouldvreduqe x2

significantly. ‘Thus, the model was amended to reflect this .interaction.

 The two endogenous variables in the model are Attitude and Innovative-
ness. 'As was diééussed earlier, feéressionfdnalysis revealea that the direct
effects of the Various.PCI on ;nnbvativenéss were greater than that of Atti-
tude (as calculéted from the items in the questionnaire, Am)f' This indicated
thét Am might not‘reflect.the theoretical basis of the constrﬁcf, and thus it
was decided not to use it as the indicator of Attitude, the 1atent.variable in
the Structural eduation,model. Rathef, it Was decided to.fqllow the pre-
scriptions of ihe theory éﬁd synthesise Attitude ffém the various PCI. .To do
'thié; the responses to-thé_various Perceivea Chéracteristics (PCI) scales

become the observed indicators for Attitude;_ Also, as is indicated in Figure
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5-2, the PCI included in the model reflect the division of Observability into
two constructs, Result Demonstrability and Visibility. | ,

The observed”indic?tdrs for Innovativeness are the scales for Hoﬁrs,
Months, and thctions, each of which was»déveloped to feflect one of the
dimensions of Innovativénesé{' One of the benefits of u;ing LISREL is the
‘ability to synthesise the latent variable from-its dispaféte indicatoré; As
discugsed eaflier, there is.no single method to operationalisg>Innovativeness
given its differentidimensions, and thus being‘able to combine the‘various
scores in a meaningful way, especiélly on the dependent variable side of the
equation is a‘major advantage. Thé_indicator; Frequency of Use, was not used
as an indicator'for.Innovativeness fof'two reasons. First, as was discussed
earlier, because of. the‘ way it was operationalised, it was difficult to .
interpretﬁ More importantly, however, the similarity of the results for the
regression equations for Frequency and Funétions indicated that £hgse vari-
ables are likely tapping the same dimension of innovativenéss. As'was discus-
sed éaflier,,the overall Frequency séore is computed from the responses to the
frequency of use for individuai functions,’and thus iS'directly“related'to the
Functions score. Because of its similarity to Fuﬁctions, and the relétive
difficulty in interpreting its scores, it was decided to simplify the mo&el by

-not including Frequency in the structural equation model.

The various effect paths are illustrated in Figure 5-2. The B and the
‘various ¥'s have been included to indicate the LISREL notation for these
paths. Not indicated in the figure afe'the labels for the pathé'from'the

latent variable to the observed indicators. These are labelled in LISREL as

\'s.
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5.15 GOODNESS OF FIT
The firsf step in assessing the model. was to check the parameter esti-
mates, standard errors, squared multiple~corrélatioﬁs, and coefficients of
determination for unreasonable values. All values seemed reasonable and thus
the reliability of fhe various components were fhen examined."fhis is done’by
examining the coefficients of detefmination, which act as genéralised measures
.of reliability for all the observed Vafiables jointly. The values for both
" the vaariables (.973) and y-variables (.920) were very reasonﬁble,'confirming

that the data collection scales could be used with some confidence. -

The next step was‘toigxamine the various goodness of fit indices. The.
x* was 802 witﬁ 99 degrees of freedom. Asvdiscussed earlier, this index is
; very sensitive fo sample size, and thus the fact that Xx? was very significant
was not.surpriSing.‘ Of concern, however, was ifé magnitude in relation to the
degrees of freedom. Wheaton~ et al. (1977) suggest that a X* five times
greater than the degrees of freedom‘is acceptable, but.the smaller the ratio
the better. For this model, however, x?/d.f. is approximately 8.1. On the
other hand, the goodness»of fit index (GFI) at .819, and adjusted GFI (AGFI)
at .751, iﬂdicate reasonable fits of fhe ﬁodel to the data. Although, és
discugséd earliéf, there is ﬁo.standard againszwhich to judge‘these values,
théy can be used to compére'cbmpeting models. This was done to examine models
which eliminated Voiuntariness and SN in one instance, and just Voluntariness
in the second casg. ‘For, th; model which eliminated Vbluntariness the x?/df
ratio was basiéally nnchahged (8.2), as was the AGFI (.749). This indicated
that tﬁe reduced model fit the data no’befter than the full model, while other
vmeasurés such as tﬁe coéfficiénfsiof determination worseﬂed for the reduced
model. The.same rééults were tfue of:the‘model which eiiminated both SN and

Voluntariness:'"The'xz/df ratio worsened to 10.3, while the AGFI remained very
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close to the full model at .775. Again, other indices such as the coefficient
of determination also were lower, which indicated that the model containing
all constructs was thé better than any which eliminated a particular con-

struct.

One other diagnostic was also checked. This was the root mean square
residual (RMR), thch like the other diagnostics, can only be ﬁsed in relative
terms, vinl this ‘case witﬁ respect to the variances and éovariances in the
observed data matrix. For the.observed matrix, the values ranged from several
Iesé than 1.0 to several well aboye 10.0, with some much larger. The value of
the RMR was 4.2,‘which seemed reasonable given the overall range of valués in
the variance-co&ariance matrix. It was aléo roughly equivalent to the values
;for the reducgd models. described above, again indicating that these mode}s

offered no gains in overall fit of the model to the data.

Finally, one further "reduced" model wasv examined. Analysis of the
loadings of some of the PCI-onlAttitude, and the size of their residuals,
indicated that inclusioﬁ of some of the. PCI mjght' be detracting from the
overall fit of the model. Therefore, a,mo@él'was constructed which eliminated
Triaiability, Visibility, Image;.and Avoidagce. As a result, the coefficient
of determination for the y-variables improVed.from .92 to .96, which indicated
a slightly bette; fit. The AGFI improved to .81 from .75, again indicating a
~better overall fit. On the otﬁer hand, the RMR increased to 5.5, and the
x2/df ratio worsened to 8.5 from 8.1.. Furthermore,lthe SMC's for the struc-
tural equations also deteriorated ver§ slightly to .67 from .68 for Innova-
ftiveness, and to .30 from .31 for Attitudér' Given these mixed results, and

the lack of any theoretical reason for eliminating these variables, it was
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decidéd to use the full model the data analysis. The '"fit" indices for the

various models are summarised in Table 5-10.

The next stage was to examine the individual components of the overall
model, and. their :linkages. Table 5-11 and Figure 5-3 provide the general
results of the modelling, with all the values indicated in Figure 5-3 being

significant: at the p<.001 level. These are discussed below.

.5.16 ATTITUDE - CAUSES ANﬁ EFFECTS

The first qompénent Vof the modél ;examined was Attitude. | Again, if
should be‘emphasised that Attitude invthis analysis was sigthesised_from the
various’ PCI, and is- not directly comparable to Attitude as directly measured
(Am). T5b1e45411 indicates the factor loadings of the Qarious PCI on Atti-
tude,‘ their sighificance, sténdard errors, énd standardised wvalues. If
”indiyiduals actﬁally synthesise an Attitude from the various PCI, as indicated
by £he,‘theory and as defined in the modei;  one would expect the Varioué
observéd indicafors pf the PCI to share variance anabthus load on thé latent
variable. - The results indicate that all PCI, except Avoidance, have signifi-
cant loédingS'which supﬁorts the theory in genéral. It also indicates that
Avoidance haé littlg effect on Attitude as synthesised. This in turn supports
H3, that.Avoi&ance wili have a céﬁtribution less than.any other PCI in the
formation of one's Aftitﬁde toﬁa:ds adépting PWS. |

The standardised solution allows the gffect sizes of the different PCI
to be combafe&-(éee'Figure 5-3).."A visual inspécfionl(qualitative analysis)
of the stgndardised loadings indicate fhat the PCI E;obably fit into three
tieré of influence, with the. most influentiél tier including Compatibility

(A=1.12) and Relative Advantage (X=1.00).’lThe sécond tier includes Result
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Demonstrability (A=.70) and Ease of Use (X;,é&); with Trialability (\=.41),
Image (X=.39),and Visibility (X=.37) in the third tier. These results do not .
support H2, that Relative Advantage will have a contribution greater than any

other PCI in the formation of Attitude. Nevertheless, it does appear to play

a major role, with an effect verybslightly less than that of Compatibility.

'As_illustrated in- Figure 5-3,. SN has a significént effect on Attitude
(X=.53). This supports HS5, fhat SN will influence one's Aftitﬂde towards
adopting PWS. 'Furthermoré,.Voluntariness also has a direct'negativé effect
(X=-.iS), which'sﬁpports H7, that it is négétively-related to one'é éttitude:

‘Thus, the results of structural modelling ;onfirm the results of the Eegres—
sion analysis{ Furthermore, although the influences of external variables on
Attitude was nét a focus of this research, theAsquared multiple correlation
for the ‘Attitude equations is ;307. | This indicates that SN and Voluntériness

account for approximately 31% of the variance in Attitude.

Finally, as_fﬁe Table 5-11 and'Fiéurev5-3 show, Attitude has a signifi-
cant effect on Innovativeness (B=.56). .This supports H1, that Attitude will
influence one's innovativeness with respect to PWS usage. Furthermore,
HAttifude has the greétest direct effect of the three constructs hypothesised

to affect Innovativeness.

5.17 SUBJECTIVE NORM - CAUSES AND EFFECTg

As indicated in Table 5-11, the VériouS\SN's for the specific referents
all loaded significéﬁtly on the laéent variable, Subjective Nbrm. In addi-
tion, as was discussed earlier, the perceived Voluntariness i;dicator also
1oaded-on4$ubjective Norm, although as indicated in the stahdardised séiution,

its weight (A=-1.1) was. much less than the other components. As with
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Attitude, there appear to be £hree tiefs of influence among the various
indicators. The .most influential includeé Supervisér (A=8.6) and Senior
Managemenf (X=8.3), WHilg Peers (1=5.5) aﬁd Subordinates (A=4.9) are in the
secoﬁd tier. A Vpluntari;ess.‘is the only: variable in the third tier. As
indicated, its magnitude is much less than the other indicators, as well as
being reversed in sign. This relates to its.definition, in that the higher
the score on this variable, the more voluﬁtary is.PWS usage. Oﬂ the .other
hand, the higher the SN scores,rthe:greater is the pressure from one's refer-

ents to use PWS.

As is' portrayed in Figure 5-3, .SN has significant éffeptsv on both
Attitude, (HS, as diséussed above), and on Innovativemess. Thus, H4, that SN
will affect ong's innpvativeness_is also supported. A result not'expected
from the theory, however, is the fact that the effect of SN on Innovativeness
(¥=.21) is approximately only 40% of its effect on Attitude (¥=.53). Although
this is not posited by Reasongd Action théory, as discussed in Chapter Three,
it does parallel the findings of Christensen (1987), who found that the effect
of Sﬁ.on one's Intention to use a Decision Support System (¥=.25), was ap-
ﬁroximately 54% of its effect on Attitude (K=.46). Thus, SN has both direct
and‘ indirect effects on innovativeness. Thé total effecﬁ (T.E.) can be
calculated as the sum of thé direct effect’and the product of the path.coef-
ficient to Attitude and from .Attitude to Innovativenéss. That is; |

Total Effe;t (T.E.) = Xll + (X21 X 812)
= .21 + (.53 x .56)
= .51

As can be seen from the above result, the overall effect of SN
(T.E.=.51) on Innovativeness approaches the effect of Attitude on Innovative-

ness (B=.56).
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5.18 VOLUNTARINESS - CAUSES AND EFFECTS

There is only one indieater fer Voluntariness, the scale composed of the
various perceited Voluntariness iteins. Thus, the~1dading of the ihdicétot was
fixed at 1.0 for the structhral eqﬁation’model. Figure 5-3 illhétrates that
Voluntariness has 31gn1f1cant effects on both Attitude (¥=-. 15), supportlng H6
as discussed above, and on Innovatlveness (¥=-.37); which supports H7, that 1t
is negatlvely related -to Attltude.s Further, ‘its ‘direct effect on Innovative-
ness - is roughly 2% times greater" than on Attitucie. As with SN'{,’ however,
Volﬁntarinesé elso'haS'an indirect effeet on Innovativeness. -Once egain,'the

total effects can be caleulated as follow5'

Total Effect = Xlz + (U 512)
= -.37 + (-.15 X .56)

= -.45
The above result indicates if all paths are cons1dered the total
effects of Voluntariness on Innovativeness (T.E.= -.45) approach those of both

SN (T:E.=.51) and Attitude (B=.5§).

5.19 . INNOVATIVENESS

Innovativeness was synthesised ftom three-indicatorsf Hours ef PWS use

per Week, Months‘since PWS first adopted; ehd‘number_of PWS Functions used.

As shown in Figure 5-3, the‘three indicators had quite different coﬁtribu-

tions, -although all-loadedvsignificantly on Iﬁnovativenese; The most. sig-

nificant was Mohths (X=17.§); which teflects the traditional perspective of

fnnovativenese, eerly adoption. ° The second most influehtial‘ indicator,

Functions (\=9. 7), agaln reflects the idea ofhadoptlng somethlng new, in this

‘case dlfferent uses. to whlch the PWS can be put Finally, Hours, was the

least influential (X=2.6). This makesesense_yhen the effeet of Voluntariness,

which compels usage, is:considered.'_Iflleft to3one'slown choice, one might be
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less "innovative . Thus, the ranking of influence of the various indicators

makes theoretical sense.

As was discussed éarlier, Innovativeness is significantly éffected.by
all othef lateﬁt variables in the modél. ‘The total efféct; of the three
"independent" variables on Iﬁnévativenesé, summarised’ below,».indicate that
there - is not a very large differgnde in the overall effects of the three

variables:

Variable . Total Effects
Attitude ' .56
Subjective Norm .51
Voluntariness - -.45

In total, approximately 68% of the variance in Innovativemess is ac-
counted for by these three variables. The squared multiple correlation for
the ihnovativeness structural equation, equivalent to Rz,' is .675. This

provides goodvsupport for the model as developed.

5.20 SUMMARY OF RESULTS: STRﬁCTURAL EQUATION. MODELLING

iIn-general,-the research model as developed in Chapter 3 was supported
by the LISREL analysis. The various goodness of fit ‘indices indicatéa that
the model adequately fit the data. Two reduced models, whicﬁ'eliminated SN
and Voluﬁtariness, provided worse fits. The various PCI loaded significantly
" on Aétitude, with thé exception of Avoidancé. The same holds true for the
~ various compéheﬁts of SN and Innovativeness, each of which loaded signifi-
cantly on théir regpeétive latent variables. The hypgthesised paths among the
variables were éll significant, and the effects were in the right direction.

Thus, the hypotheses reflected in the research model ‘are supported. Finally,
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~although the direct effects on  innovativeness of the three "independent"
latent variables differed somewhat, their total effects were quite similar,
indicéting that .they play fairly equal roles in determining one's innovative-

ness with respect to PWS usage.

lSECTiON E: SUMMARY OF DATA‘ANALYSIS .
5.21 GENERAL.

‘Three separate te‘chniqueé were used to analyse thée data. The first
approaéh. was to compare the descriptive statistics for édopters and non- -
adbptérs éf PWS. As discussed earlier, adoption or mnon-adoption can' be
considered a crucial test -of innovativeness, and therefore any'ﬂifferenées
betweén these ﬁwo groups should provide insight into thé effects éf the
independent variables. Following that, regression analysis was used to ex-'
amine'the diffefént relationships between the various independent variables -
and the threé dihensions.of’innovativenesé, adop#ive, implementation, énd use.
By nqcessity,A the relaﬁionshiés Had to be examined for each dimension  of
innovétiveness independehtiy. Finally, stfuctutai equation modelling was usedp
to analyse'the research model as a whole, including the‘simultaneous assess-
~ment of the Qarious effect pafﬁs in the model. In general, the overall
results provided clear suppoft fof the research model. The results to tests
. of the research hypotheses uéing the different analytical approaches are
summarised below. Firstg.however,va.brief summary of the descriptive statis-

‘tics is provided.

5.22. SUMMARY OF DESCRI#TIVE STATISTICS
" In general, use of PWS was viewed quite favourably across the entire

sample.~ While there were significant differences between them, both adopters
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wénd qoﬁ—adopters of PWS ﬂad positive'overall attitude; toWa;dS PWS usage, and
.pésitive perceptipgs of ﬁ@é outcomes of persohally using PWS. There appeared
to be no signifiéant concerns about;thé poﬁentialiy negative aspects of PWS
'usage among eithe; gfoup. The résﬁlté sﬁow that PWS have made a considerable
penetration into theAWOfkélace, in-that approgimately"77% of the saﬁple had
adopted - PWS usage. The penetration ievélsvfér this sample were fairly uniform
écrosévali organisétional lévéls; ihcluding‘seﬁipr‘executives. In spite of
fthe alreédy.significaht pénetratibn;»however, the results also show‘that the
adoptiOnhrate'has ﬁot slowéd, which'indicates‘that thgre is penetratioﬁllikely

stili.to‘oétur, and that the saturation point may approach almost the entire

organisation.

In éénéral, adopters of PWS use the maéhine for approximately six
‘differeﬁt, functioné during abou£ half of their working héurs. Straight
information retrieQal and eiectronic mail were consistently the ﬁost wi&ely
useé functions, ‘with fourth generation programming langugges (AGL'S) being

‘consisfent1y<the least wideli aaopted. Among the'bthef fuﬁctions,’some are
more vpopular".at different levels of the ofganisation; For example, some of'
the. more "specialised" functions such 'as lgraphics,- modelling sfstems, and
database systems had adoption rates which vafied'across‘the organisation. One
interesting finding was that the adoption’ level of word processing was higher

among senior executives (78%) than among clerical workers (72%). .

5.23 SUMMARY OF HY?OTHESIS TESTING
5.23.1 Hypothesis One
One's attitude towards using PWS will influence one's actual

innovativeness with respect - to PWS usage.

This hypothesis was\supported by all three analyses. First, adopters
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had a.significanfly more ﬁositive Aﬁtitude_(as directly measured, Am);fhan
non-adopters of RWS. Secondly, when regressed with Subjective Norm and
Voluntariness on the vafiousldimeneions of‘Ineevativeness, Am was the most
significaﬁt variable for all'dimensions except implementation (operationalised
as Houre of use.per week), where it was the;second most significant variable.
Finally, in using LISREi, when Attitude is szgthesised from its theoretical
components, it has the strongest direet, end overall, effect of the three
"independent" Variables., Ip cqnclusion,vAthe reeults strongly support the
hypothesised role of Attitude, whichever way it 1is operationalised, with

respect to Inmovativeness.

5.23.2 Hypothesis Two

Relative Advantage will heve a contribution greater than any other

PCI in the formation of one's attitude towards adopting PWS.

This hypothesis was supported only in the regression analysis'of‘the
various PCI on Attitude as directly measured (Am)._:The Beta weight of Relaf»
tive Advantage was three times 1afger'than>£he next most significant PCI.
‘Neverfheless, as has been discussed it is likely that Aﬁ does not reflect the
theoretical construct, and ‘thus ‘the results of this anelysis are suspect.
When Attitude_ﬁes Synthesised in the LISREL-aﬁelysis, the loading of Relative
A&vantage onvAttitude was second to that of Compatibility. Furthermore, when
the means of the yarious PCI were compared between adopters and non—aeopteis,
Relative Advantage had oﬁly the secohd highestudifference, once again coming
after COmpatibility. While the differences:between Compatibility and Relative
Advantage are not large, and likely of‘no practical significance,‘the fac£
remeins that.the effects of Relative Adeantage do not dominate the others ae
was ekpected.v Finaily, when the PCi were individually reéressed on the Inno-.

vativeness measures, Relative Advantage entered only the equation for adoptive
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innovativeness, operationalised as Months elapsed since the PWS was first

_ adopted. Thus, H2; was generally not supported.

5.23.3 Hypothesis Three
N 'Cémputer avoidance Wili have a contribution less than any other

PCI in the formation of one's attitude towards adopting PWS.

This hypothésis wasbsupported'by two of the analyses, withvthe exception ‘
'beiﬁgnthe regression of‘fhe PCIpén Attitudé. In this regression, Avoidance’
was the fourth most significant PCI, after Relative’Adyantage, Ease éf Use,
and Compatibility. On the other hand, thére was no difference between édopt—
ers and non-adopFerS with’respect to Avoidance,_énd Avoidance did not load at
all'oﬁ Attitude aé synthesised in the LISREL‘analysis. | |
5.23.4 H&pofhg;is Four

‘The subjective norm will influence one's innovativemess with -

respect to PWS usage. : : )

‘ This hypothesis was aiso supported by two of the analyses, again with
“the exceﬁtion being the regression analysis. Tﬁe overall SN, wﬁen calculated
a; the sum of the various referent level SN, was not signifiéénf when regres-
sed with Voluntérinesg and Atti£ude (Am) on fhe Innovativeness diﬁensions.
Furthérmore,'when thé individual PCI aﬁd referent. level SN were regressed on’
the various Innovativenéss dimensioqé, the onlf statistically significant SN
was that for subordinates with respect to use innovativeness. On thé other
hand, there were significant différences betwéen adopters‘ and mon-adopters for
all thé'referent level "SN. Thé most felling~indication of the potentiél
.infiuence of SN,-howevef,'wésvthe LISRE; analysis which synthesised SN from

its iﬁdividuai components. . In- this case, not only did SN have a significant
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direct effect on Innovativeness, its total effect was close to that of Afti—A

tude.

5.23.5 Hypothesis Five

The Subjective Norm will influence one.s Attltude with respect to

‘PWS usage.

,Thié hypofhesis was well éupportéd. First, when'r;gressgd with the PCI
on Attitude as directly measured (Am), Subjective Norm had thé second largest
Beta weight. This was replicated in thé,IISREL-analyéiég which indiéqted that
it had a relativelyllarge effect on the 1aten£ variable, Attitudea_ These
results :éflect the findings of others (see fog examp}e Ryan, 1982; Chrisfen-
sen, 1987), and argue for adding to the Reasoned Action model the path from SN

to Attitude.

5.23.6 Hypothe51s Six

Voluntarlness is negatively relatedvto one's Innovatlveness w1th

respect to PWS usage.

This hypothesis was supported by all analysis app;oaches. First, théré-
'was a significant difference between adopters and non-adopters with respect to
this variablé, with adopters reporting a much lower level of Voluntariness.
Secondly, Voluntariness was significént in all regression equations, with
fnegativé Beta weights. Finally, the path from Voluntariness to Innovativeness
~was significant in the LISREI.‘analysis, with the value of the structural

coefficient being negative (Xiz= -.37)..
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5f23;7"Hypothesis Seven
| Voluntariness is negatively related to one's Attitude toﬁards
‘using PWS.
This hypothesis was also supported inlthe two analyses wﬂich investi-
gated it. First,‘ when regréssed on Attitude as directly measu;gd (Am),
Volun£arihess was significant and had a negative Beta weight. Secondly, in

the LISREL analysis, the path between Voluntariness and Attitude~as synthes—

ised was significant, with a negative path'coefficient (¥,,= -.15).

5.24 ' GENERAL SUMMARY OF RESULTS

A 0vera11, as has'been indicated, thé variousbanalyses support the re-
search 6dde1 as it was developed, including which construct; are in the model,
‘and the linkages that exist among them. In general, as is summafiéed in
Tablé:é-lZ, .the specific ~hypotheses thafv wefe developed were  supported,
although some. received only mixed support. V’None of fhese hypotheses was
critiéal to the overall model. Finally, it is believed that the LISREL
analysis should be considered the most accurate of the various approaches. As
has been discussed, it overcomes several inadequacies in the other approaches.
Furthermore, it did notAsupport any pérticular ﬁypothesis that was not also
supported by at least one of the other énalytical approaches. These results
indicate that the LISREL analysis should be considered the dominant approach.
The implications of these analyses for reseéarch and management are disqussed_,

in the next chapter.
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TABLE 5-1

o DEMOGRAPHIC BACKGROUND OF SURVEY RESPONDENTS

il .

Relative Adjusted

o . _ Number. Frequency Frequency
DEPARTMENT OF EMPLOY o o T |
Marketing/ Sales/ Public Affairs . . 62 11.5% 12.4%
Administration/ Human Resources/ Legal -~ 212 39.3% . 42.4%
Finance/ Accounting/ Engineering . 169 31.3% 33.8%
Other o ‘ 57 10.6% 11.4%
Missing ' o 40 7.4%
Total ’ 540 . 100.0% 100.0%
ORGANISATION LEVEL
Executive ) 13 2.4% 2.5%
Middle Management _ 98 18.1% 18.8%
Supervisory 130 24.1% 24.9%
Professional (Exempt) ' 124 23.0% 23.8%
Technical (Non Exempt) ' 59 . 10.9% 11.3%
Clerical / Support 98 18.1% 18.8%
Missing . ) o _18 - 3.3%
. Total T " 540 100.0% = 100.0%
EDUCATION - , .
Some High Schiocol” 5 - 0.9% 1.0%
High School Graduate = - 60 11.1% 11.5%
Some Technical College ' 37 ©6.9% o 7.1%
Technical College Graduate 61 11.3% 11.7%
Some Community College _ 29 ' 5.4% 5.5%
Community College Graduate : 21 3.9% 4.0%
Some University - -82 15.2% 15.7%
University Graduate . 134 24.8% 25.6%
University Postgraduate 94 . ©17.4% 18.0%
Missing ‘ .17 3.1%
Total v 540 100.0% “100.0%
AGE - o : ' ‘ _
-Less than 30 . years old 82 - 15.2% 16.1%
30 to 39 years old : o, 229 42.64% . 44.9%
40 to 49 years old - 138 - - 25.6% 27.1%
50 years old and older . 61 : 11.3% 12.0%
Missing . . : 30 5.6%
Total - 540 100.0% 100.0%
' Male ’ ' : 325 60.2% 62.6%
Female ‘ ‘ 194 35.9% 37.4%
Missing o 21 3.9%

Total ' 540 100. 0% 100. 0%
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TABLE 5-2
CORRECTIONS: FOR SKEWNESS:

'RESULTS OF DATA TRANSFORMATION

‘ Skewness Scores : Transformation

VARIABLE . Untransformed 7Transformed(1)’ Used
Voluntariness +.04 Nil
Image -.28 (2) -.55 Square Root
Relative Advantage . -1.13 +.01 Logarithmic
Compatibility -1.07 A +.01 Logarithmic
Ease of Use : -~ =.50 (2) -.50 Square Root
Result Demonstrability -,92 -.06 Logarithmic
Trialability . -.37 -.08 Square Root
Visibility o -1.19 +.23 Logarithmic
Avoidance : -.23 ¢ ‘ » Nil
Subjective Norm .15 I R VO |
Functions Used +.08 . , Nil
Frequency of Use +.42 -.21 Square Root
Months since adopted +1.04 ' “ +.19 Square Root
Hours of Use per Week " 4.98 S +.28 ' Square Root
Attitude -1.30 : +.02 Logarithmic

Notes: : : : ‘

1. Variables with negative skew first had their scales transposed to

create positive skew. As a result, some transformations again

. resulted in negative skew as the ‘transformation over compensated for

the original skewness.

For Image and Ease of Use, even the mild square root transformation
resulted in excessive skewness, and as a result- the original un-
transformed data was used.
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.- . TABLE 5-3
SURVEY VARIABLES - DESCRIPTIVE STATISTICS

MAXTMUM MINIMUM

## SCALE MEAN STANDARD REPORTED REPORTED
ITEMS  -SCORE DEVIATION SCORE SCORE
PERCEIVED CHARACTERISTICS
(Scale Range: 1 to 7)
Voluntariness 4 3.69 1.71 7.00°  1.00
Image - 5 419 1.11 6.80° 1.00
Relative Advantage 9. 5.62 ©1.09 7.00 1.00
Compatibility 4 5.42 T 1.26 7.00 1.00
Ease of Use 8 4.96 ~1.02 7.00 1.38
Result Demonstrability & 5.57 1.08 7.00 1.00
Trialability 5 4.52. . 1.30 7.00 1.00
Visibility 5 5.80" 1.01 7.00 1.80
Computer Avoidance 6 2.00 1.02° 6.83 1.00
ATTITUDE . 4 5.88 0.87 . 7.00 1.50
- (Scale Range: 1 to 7) <
- SUBJECTIVE NORMS _
(Scale Range: -21 to +21)
Friends 1 1.67 6.26 21.0 -18.0
Peers - 1 4.77 6.95°  21.0  -18.0
Supervisors 1 7.33 " 9.11 - 21.0 - -21.0
Senior Management 1 6.78 9.01 21.0 -18.0
Subordinates 1 3.98 ‘6.97 o 21.0 -21.0
'INNOVATIVENESS MEASURES
.Frequency of Use 1 29.6 C13.9° - 68.0 12.0
(Scale range: 12 to 84) .
Months Since First Use 2 . 31.3 -~ 30.9 _  131.2° 0.0
(Scale range: 0 to 999) . ‘ : B
Hours of Use per Week 2 - 12.4 12.4 61.3 0.0
(Scale range: 0 to 99) ' : '
»INumber of Functions Used 4_- 406 3.5 0 11.3 0.0

(Scale range:. 0 to 12)
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TABLE 5-4
USERS VERSUS NON-USERS

I. PROPORTION OF USERS VERSUS NON-USERS IN SAMPLE

USERS NON-USERS - ~ TOTAL"
% of - % of % of
Org Level: # level #  Jevel # Sample
Executive 9 69% 4 31% 13 3%
- Middle Management 73 . 74% 25 26% 98 19%
Supervisory 101 78% 29 22% 130 25%
Professional 95  77% 29  23% 124 249%
Technical 45  76% 14 24% . 59 11%
Clerical o _78 80% 20 20% - _98 19%
Total 418 122 560
Percent of Sample 77% 23% 100%

II. VARIABLE MEANS AND TESTS FOR DIFFERENCES

U-TEST
‘ . . USERS NON-USERS Z-SCORE SIGNIF
PERCEIVED CHARACTERISTICS . : :

'-10.01 . .0000

Voluntariness " 3.3 5.0
Image - 4.3 3.9 -3.08 .0021
Relative Advantage 5.9 4.8 -9.39 .0000
Compatibility 5.7 4.4 -3.68 . .0000
Ease of Use , 5.1 4.5 -5.54 .0000
Result Demonstrability 5.8 " 4.9 -7.81. °  .0000
Trialability 4.6 4.3 -2.23 .0257
Visibility 5.9 5.3 -5.13 . .0000
Computer Avoidance 2.1 2.1 - .04 .9681
ATTITUDE 6.1 5.3 -8.95  .0000
SUBJECTIVE NORMS ° .
Friends 2.52 -1.38 -6.06 .0000
Peers 6.10 L11 -8.07 .0000
Supervisors 9.39° .08 -9.06 . 0000
Senior Management 8.75 -.16 -9.06 .0000
Subordinates 5.26 -.53 . -7.78 .0000
INNOVATIVENESS MEASURES oo ‘ v
Months elapsed since adoption 40.3
Hours of use per week . 15.9
Frequency of Use ' 34,6

9

Number of functions used 5,
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TABLE 5-5

USE OF PWS FUNCTIONS

PERCENTAGE OF USERS USING SPECIFIC FUNCTIONS

Mainframe Micro Both Total

% 4 % %
Information Retrieval 51 - - . 12 24 87
Electronic Mail =~ . o 68 = . 8 6 82
Text/Word Processing - 320 25 16 73
Report Generation . 35 16 21 72
Spreadsheet packages . 20 ' 31 10 61
Database packages . , 29 S 11 12 52
Graphics ' 12 28 6 46
Modelling Systems ' S 14 . 18 8 40
Statistical Anadlysis S 19 . 15 6 40
Calendaring . o 32 5 2 39
4GL's 12 5 5. 22

USE OF PWS FUNCTIONS BY ORGANISATIONAL LEVEL

Exec- = Middle :SupefJ Profes- Tech- Cler-

utive Mgmt -visory sional - nical ical

n=9 n=73 n=101 n=95 . n=45 n=71
Information Retrieval = 89 86 91 85 91 85
Electronic Mail - 100 95 82, 82 67 76
Text/Word Processing 78 75 73 - 76 69 72
Report Generation - 56 73 : 79 81 - 65 65
Spreadsheet packages 78 70 67 . 67 58 40
Database packages 33 56 66 56 49 30
Graphics 56 55 51 54 40 .21
Modelling Systems 67 55 46 47 29 15
Statistical Analysis 33 39 45 - b4 49 25
Calendaring , 78 - - 58 30" 36 42 .28
4GL's 12 21 24 31 22 12
Note 1: Above figures are percentages based on actual users of the PWS.
Note 2: In the questionnaire, the Professional and Techmical levels were

distinguished by describing each level as "exempt" and "non-exempt"
respectively. In discussion with coémpany representatives it was
concluded that the labels would differentiate between these groups,
both of whom may have technically: oriented tasks but who are at
different levels in the organisational hierarchy. .These "exempt/-
non-exempt” labels refer to whether the employee would be covered by
any union agreements, with the more senior employees being salaried
and hence classified as "exempt''. Professional level employees are
more senior individuals who are not in supervisory or managerial
positions, such as engineers, accountants, and so forth. At the
non-exempt level there can be both '"technical" and "clerical
employees; depending on the nature of their tasks.
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TABLE 5-6

REGRESSION RESULTS

PERCEIVED CHARACTERISTICS ON ATTITUDE

SUMMARY OF STEPPED FORCED ENTRY OF VARIABLES

UNTRANSFORMED DATA TRANSFORMED DATA -
St -VARIABLE BETA 2 F SIG "BETA 9 F SIG
ep IN IN R° (EQN) F _IN R (EQN) F
1| Relative Adv .799 .639 936 .000)  .793 629 899 .000
2| Ease of Use .151 .655 501  .000 .153  .645 481 .000
3| Compatibility .181 .665 349 .000 .247 .664 348 .000
41 Avoidance -.093 .673 272 .000 -.081 .671 268 .000
5| Voluntariness| -.087 .678, 222 .000} :-.100 .678, 221 .000
6{ Image . -. 051 .681, 186 . .000 -.058 .680 186 .000
7! Result Demo .057 ;683** 161 . 000 ..098 .685** 163 . 000
81 Trialability -.008 .683, . 140 .000 -.004 .685,, 142 .000
9| Visibility .009 .683 125 .000}  .007 .685 126 . 000 .
NOTE: All changes in R? s1gn1f1cant at the p< 00 level unless otherwise

1nd1cated as follows

= change not 51gn1f1cant p>.5

II.- STATISTICS FOR VARIABLES IN THE FINAL EQUATION -

UNTRANSFORMED VARIABLES

* TRANSFORMED VARIABLES

SIG

STD ERR F STD ERR F SIG
VARTABLE BETA BETA  (B) F BETA BETA (B) F
Relative Adv .555 .047 . 137+ ..000} .481 .048 101.8 .000
Ease of Use .077 .033 5.5 .020| .062 .032 3.5 .059
Compatibility . 180 .046 15.5 .000 - .235 . 046 26.5 .000
Avoidance -.105 .028 14.4 .000] -.088 .028 ''9.8 .002
Voluntariness -.092.. .029. . 9.8 .002 -.108 .029 13.2 .000
Image -.052 .028 3.5 .061| -.061 .028 4.7 .030
Result Demo .058 . 035 2.8 .094 .098 .035 7.4 .010
Trialability -.010 . ".029 12,0 .734 -.006 .029 .04 .835
Visibility - .009 .028 .10 .747). --.007 .028 .07 .789

Variance Expl

Adjusted R? = 677 .

Adjusted R? = .680
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TABLE 5-7

REGRESSION RESULTS

PCI'S AND SN ON ATTITUDE

Equation PCI Only PCI and SN
Beta Weights Beta Sig Beta Sig
Relative Advantage .555  -.000 ..525  .000
Subjective Norm o . 164 .000
Compatibility ~.181 - .000 | 161 .000
Avoidance ' -.105 .000 -.112 .000
Voluntariness -.092 - .002 -.021 .524
Ease of Use .077 .020 .089 .006
Result Demo .058 .094 . .054 111
Image - =-.052 .061 -.073 .009
Trialability _=.010 .734 -.012 T.664
Visibility .009 .747 -.004 .898
. . R? = .683 R? = .699
Variance Explained Adj R? = .677 Adj R? = .693
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TABLE 5-8

REGRESSION RESULTS

ATTITUDE, SN, AND VOLUNTARINESS ON INNOVATIVENESS

VARIABLES UNTRANSFORMED DATA |  TRANSFORMED DATA
DEPENDENT | INDEPENDENT Beta Sig g0 F | Beta. Sig 31 F
NUMBER OF | Voluntariness | -.163 .001 154 .002
FUNCTIONS | Attitude .335 000 ~ .| -.321 000
.USED Subjective Norm .085 .102 .23 50 .097 .064 .22 50

Voluntariness | -.213 .000 .219  .000 -

gﬁEgggNCY Attitude .360 000 -.358 .000

: . Subjective Norm .075 - .138 .28 68 .093 .060 .30 76
MONTHS Voluntariness '| -.261 .000 .293  .000
SINCE . Attitude .279 .000 -.287  .000 .
ADOPTED | Subjective Norm| -.078 .152 .15 33 | -.007 - .884 .23 51
HOURS OF | Voluntariness -.479 .000 .458 .000
USE PER Attitude .304 .000 -.342  .000
WEEK Subjective Norm| -.046 .324 .39 110| -.005 .910 .44 138

Note: All F values significant at the p < .000 level.
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TABLE 5-9

REGRESSION RESULTS

PCl AND SUBJECTIVE NORMS

ON INNOVATIVENESS

FUNCTIONS USED

. _ UNTRANSFORMED DATA TRANSFORMED DATA
Entry| Independent Final Adj Independent Final Adj
|Step Variable Beta. Sig R? F Variable Beta Sig R? F
1 Result Demo .32 .00 Result Demo -.32 .00
2 Voluntariness| -.18 .00 Voluntariness .19 .00
3 Trialability .15 .00 Trialability | -.14 .00
4 Compatibility .13 .00 : SN Subord .10 .01
5 SN Subord .10 .02 .36 58 | Compatibility| -.11 .02 .35 57
EQUATION 2: DEPENDENT VARIABLE .- FREQUENCY OF USE
UNTRANSFORMED DATA - TRANSFORMED DATA
Entry| Independent Final Adj Independent Final Adj
Step Variable Beta Sig -R* F Variable Beta Sig R? F
1 Result. Demo .33 .00 Result Demo -.33 .00
2 Voluntariness| -.25 .00 Voluntariness .25 .00
3 Compatibility .18 .00 Compatibility| -.16 .00
4 Trialability .12 .00 . Trialability |. -.09 .02
5 SN Subord .07 .06 .39 83 | SN Subord .09 .02 .41 73
EQUATION 3: DEPENDENT>VARIABLE - .HOURS OF USE PER WEEK
UNTRANSFORMED DATA TRANSFORMED DATA
Entry| Independent | Final Adj Independent Final Adj
Step Variable | Beta Sig R* F Variable | Beta Sig R* F
1 Voluntariness| -.39 .00 Compatibility| -.36 .00
2 Compatibility .30 .00 Voluntariness .38 .00
3 Result Demo .17 .00 Result Demo -.21 .00
4 . Avoidance . .17 .00 -Avoidance -.11 .00
5 - Image -.12 .00 Image .10 .00
6 Trialability .08 .03 .47 77 .54 122
EQUATION 4: DEPENDENT VARIABLE - MONTHS SINCE PWS FIRST ADOPTED
UNTRANSFORMED DATA ~_TRANSFORMED DATA
Entry| Independent Final. Adj Independent Final Adj
Step Variable Beta ‘Sig R?* F:| Variable Beta Sig R* F
1 Relative Adv .22 .00 Relative Adv -.23 .00
2 Voluntariness| -.24 .00 Voluntariness .29 .00
3 Result Demo .12 .00 ‘Result Demo -.16 .00
4 Image -.16 .00 Image .11 .00
5 Trialability .13 .00 .22 30 | Visibility -.11 .01 .30 46
6 Visibility .07 .09 ' Trialability | -.07 .10
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TABLE 5-10

. GENERAL STATISTICS FOR TESTED MODELS>

FULL  LESS VOL-  LESS
ASSESSMENT. INDICES MODEL  UNTARINESS 4 PCI
‘ , (Note 1) (Note 2)

CHI-SQUARE (Xz) 802 825 417
DEGREES OF FREEDOM 99 101 49
x2/(DEGRESS OF FREEDOM) 8.1 8.2 8.5
GOODNESS OF FIT .819 814 .879
ADJUSTED GFI .751 .749 .808
ROOT MEAN SQUARE RESIDUAL 4,20 4.12 5.48
COEFFICIENTS OF DETERMINATION:

X-VARTABLES o .973 .903 .973

Y-VARIABLES .920 .929 . 956

STRUCTURAL EQUATIONS .526 .332 .524
SQUARED MULTIPLE CORRELATIONS:

INNOVATIVENESS EQUATIONS .675 7505 .667

ATTITUDE EQUATIONS 307 .302 .303
Notes
1. Full model less Voluntariness.
2. Full model less indicators Trialability, Visibility, Image .and

Avoidance.
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~ TABLE 5-11
STRUCTURAL EQUATION MODELLING

FACTOR LOADINGS AND STRUCTURAL COEFFICIENTS

. LAMBDA | STANDARD | T-VALUES |STANDARDISED
- VARIABLES ~ ERROR VALUES
- ' (Note 1) (Note 2) (Note 3)
IMAGE 1.000 .000 .000 .388
RELATIVE ADVANTAGE 2.570 .324 7.938 .997
COMPATIBILITY . 2.879 - .363 7.920 1.116
EASE OF USE . 1.651 .226 7.320 = . 640
RESULT DEMONSTRABILITY 1.806 244 7.394 » .701
TRIALABILITY o 1 1.058 .196 5.405 .410
VISIBILITY o - .958 " .163 5.868 .371
COMPUTER AVOIDANCE. -.021 .110 -.193 -.008
SN PEER , 5.516 1 .259 21.32 5.516
SN SUPERVISOR 8.616 .305 28.23 8.616
SN SR MGMT 8.303 .308 - 27.00 -8.303
SN SUBORDINATES 4.930 .272 18.14 4.930
VOLUNTARINESS -1.129 .068 -16.65 -1.129
FUNCTIONS USED . 1.000 - .000 0.000 2.557
MONTHS ' ) 7.009 © .594 11.79 17.923
HOURS OF USE. PER WEEK N 3.791 247 15.32 9.693
MODEL PATH COEFF STANDARD T-VALUES STANDARDISED
(See Figure 5-2) j VALUES - ERROR ' SOLUTION
B, Attitude -> Innov 3.684 .579 . 6.367 .559
Xll SN -> Innov 1 .526 - ..128 . 4.120 .206
321 SN -> Attitude o 207 .031 6.746 .533
XlZ Vol -> Innov -.940 146 -6.425 -.368
322 Vol -> Attitude ‘ -.059 .022 -2.691 -.152
Notes 1. Lambda ()\) is the loading of the indicator variable on the latent

construct. The loading of one A per concept is typically fixed at
1.0 to set the scale for the loadings of the remaining indicators.
In this case, the loadings for Image and Functions were fixed and
hence their standard error and significance cannot be computed.

The T-Value (LISREL nomenclature) ~is calculated by -dividing the
parameter estimate by its standard error, and hence its significance
is calculated from the normal probablllty table. Values greater
than * 2.6 have probability p<.01.

The‘ sténdardlsed solution in LISREL is - a rescaling such that all
concepts are given a.variance of 1. 0 but indicators remain in thelr
.original scales. ~
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" TABLE 5-12

'RESULTS OF HYPOTHESIS TESTING

'VOLUNTARY -> ATTITUDE

' SUPPORTED

ITPOTHESES NON-ADOPTERS| ANALYSIS | ANALYSTS
ngiATTITUDE -> INNOVATIVENESS| SUPPORTED SUPPORTED SUPPORTED
H2: RELATIVE ADV > dTHER PCI NOT SUPPORTED SUP?ORTED NOT SUPPORTED
H3: AVOIDANCE < 'OTHER PCI SUPPORTED |NOT SUPPORTED| SUPPORTED
H4: SN -> INNOVA‘TIVENESS SUPPORTED |NOT SUPPORTED| ' SUPPORTED

- H5: SN -> ATTITUDE N/A SUPPORTED SUPPORTED
H6: VOLUNTARY ->INNOVATIVENESS| SUPPORTED SUPPORTED . SUPPORTED
H7: N/A

SUPPORTED
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CHAPTER SIX
CONTRIBUTIONS, IMPLICATIONS AND LIMITATIONS

External causes are the condition of change and internal

causes are the basis of change ... external causes become

operative through internal causes. In a suitable tempera-

ture an egg changes into a chicken, but no temperature

can change a stone into a chicken, because each has a

different basis.

Mao (quoted in Kimberly, 1981, p.84)
6.1 INTRODUCTION
Professionals within the Information'Systems community have long been

concerned with the management of change. This is due to the fact that the
basic role of many IS profeSsionals. is the kimplementation of information
systems. Implementation, in turn, is primarily a change process. In fact,
because the user most often has to carry out new behaviours in order to
realise the benefits of‘the‘system; systems implementation is, to a large
egtent, a process of managing a particular kind of change, that of inmovation.
Nevertheless, if appears as if very little of the work in the area of systems
implementation has been based on innovatioﬁ theory. Work that has been done
has focussed primarily on the "external” factors influencing change, such as
top management support, organisational, commitment to change, and so forth
(Ginzberg, 1981). The goal of this research was to focus on the "internal"
causes of change, or innovativeness. To do so, it drew upon previous work in
both IS and other disciplines using Attitude and Innovation theory, in order
to examine the implementation of PWS usage in organisations. Thereby, it was

intended to extend the theoretical bases for managing IS implementation in

general.

Even though this research did not investigate an innovation within the

domain of rural sociology, Mao's metaphor above does show that when managing
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change, we have to understand the basis, or motivation, for the change.
* Within organisations, this is a complex undertaking, as "''some members are
selling'heating systems, some protecting stones, others laying eggs, and still
others looking for chickens" (Kimberly, 1981, p.84). This certainly appears
to be the case for the implementation of PWS usage. Nevertheless, it is
believed that this research should pro?ide those investigating and managing
the diffusion of information technology with some insight into this process.
As will be discussed later, more research is direly needed in this area.
First, however, this chapter will provide a brief summary of the process of
this research, and address the research questions. Following that, it will
discuss the contributions this study has made, the managerial implications of

its findings, and its limitations.

In the discussion that follows, many of the findings will once again be
described ip terms of causes and effects. As was discussed in Chapter 5, and
as will be further addressed below, it is recognised that due to the cross-
sectional metﬁodology employed in this research, it cannot be unequivocally
stated that changes in one variable '"cause" changes in another. Nevertheless,
in that the tested theory is\framed in cause and effect terms, the discussion

that follows uses causal terminology.

6.2 SUMMARY OF THE RESEARCH PROCESS

This study was motivated by the wide range of reactions of non-systems
professionals to the introduction of the Personal Work Station (PWS), which is
an innovation in the work place. To be of benefit, the PWS must be directly
used by the adopter. The;e is, however, not only enthusiastic adoption of use

of the technology, but there is also considerable evidence of its hostile
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rejection. The different behaviours which were observed generated the spe-
cific research questions identified in Chapter 1. They were:

1. What are the users’, and non-users’, underlying perceptions
of personally using 1T? :

2. Do any of the above>percepﬁons predominate? . If so, which

are they, how are they linked, and how do they affect the
decision to personally use IT?

3. . What are the effects of others' expectations about. one's usmg

IT on one's decision to use, or not use, IT?

To investigate these questions, the diffusion of the PWS was first put
into the context of information systems implementation, thch has been an area
of research within MIS for years. As was discuséed in Chapter 2,vtﬁere has
been some debate as to‘what constitutes successful implementation. In the
context of PWS implemehtation, howéver, it can be seen that a necessary
condition for success is the appropriate use of the technology. Getting
individuals to use the PWS, then, can be seen to be a major goal for those
implementing these systems.

Because usage is a 'behaviour", and is a ''new" behaviour for' most
adopters, an investigation of the theory relating to the influences on indi-
vidual behaviour.was undertaken. Two particular bodies of theory were then
identified as being appropriate bases for the research. As discussed in
Chapter 3, these were the Theory of Reasoncd Action (Fishbein and Ajzen,
1975), which deals with behaviour in general, and innovation diffusion.theory
(Rogers, 1983), with respect to ''mew" or innovative behaviour. These were
melded into a theoretical model whichbhypothe;ised how eventual behaviour, in
this case Innovativeness, is determined. From this theoretical model, the

particular research model for this study was derived as a basis for investi-

gating innovativeness with respect to PWS usage.
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It is recognised that "external causes“ are the conditions of change,
but the‘Theory of Reasoned Action (and Mao) posit thatlthey become operative
through internal causes. That is, contextual or. environmental variables are
operative through‘processeé internal to the actual adopter. Therefore, in
order to gain an initial understanding of Inmovativeness with respect to the

"internal causes'" of change.

use of PWS, the focus of this research is on the
In this study, these were identified as one's Attitude towards adopting the
PWS, and one's Subjective Norm with respect to PWS usage. It is recognised

that external variables may influence these internal variables, but investi-

gation of external variables was beyond the scope of this study.

Based on the components of the research model, it was decided that a
field survey would be the most effective research methodology to investigate
the research questions. This required the identification and development of
survey instruments with which to collect the data. Because of the paucity of
validated and reliable instruments in the field, an extensive instrument
development process was carried out. This resulted in several reliable scales
which were put together into a questionnaire, and distributed to some 800

individuals in seven companies. 540 usable questionnaires were returned.

The data were analysed using three different techniques. Differences
between a split sample of adopters and non-adopters were first investigated.
This was followed by both regression analyses and structural equation model-
ling for the entire saméle. Results of the data analysis showed strong

support for the research model and the research hypotheses.
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6.3 THE RESEARGH QUESTIONS ANSWERED
6.3.1 Question One -
"What are the users', and non-users’', underlying perceptions of
personally using IT? - o
On average, most respondents viewed personal use of the PWS as a posiﬁ-
ive undertaking. The average responses to Attitude towards using the PWS and
to all the PerceiVed Characteristics of Inhovating (PCI) were positive. . In
general, the PWS is viewed as:
providing an advaﬁtage‘over'previeus'wayé of doing work;
compatible with existing Values, and ways of working;
easy to use;
. easy to experlment with, or ‘try out;
providing tangible, communicable- results ’ B v

.generally visible in the organisation; and’ _
not a threat to users' health, jobs or independence on the job.

NP W N

- Even though the perceptioes 6f PWS usage?age all poeitive, there are
statlstlcally 51gn1f1cant dlfferences between thOSe who actually use the
technology and those WhO'dO not._ Non- adopters of ‘the PWS had less pOSltlve v
_perceptione of PWS usage than did’adopte:s, except for Computer Avoidance, for
which there was ﬁo difference beﬁween the”fwo grbﬁps.e’As Willibe;éiscussed
later, the-findiﬁg‘with respect to Avoidaﬁce wes eonsidered.to be.eomewhat.

surprising.

6.3.2 Question Two
Do any of the pereepﬁons>of personally using |T predominate? If
so which are they, how are they linked, and how do they affect
the decision to personally use IT? » ' :
Investigation of the results'shows that there definitely appear‘to be
‘different tiers of influence among the perceptions. Forvexample, the differ-
ences in responses between adopters and non-adopters for Compatibility and

Relative Advantage were approximately onefstandafd deviation (10),'which ie
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much iarger than the differences between the two groups for the other PCI. In
addition, within the final structural equation model, these two PCI had much
larger loadings on Attitude than did the other PCI. Furthermore,'given the
absolute size of the differences for these twé variables between users and
‘non-users, it would also appear £hat thgy"are of practical significancé in the
decision to use or not'to'use’the PWS. Oﬁ the other haﬁd, while the differ-
ences between the two groupé with respect to Ease of Use (0.60), Visibility
(0.60), and TriaIabilify (0.250), were all st%tispically signifi;ant, it is

difficult to conclude whether they are also of practical significance.

The perception which likely has the leaét influence on PWS usage was
Computer Avoidance. There was- no diffefénce beﬁween adopfers and non-adopters
on this dimension, and it did not load on Attitﬁde in the LISREL analysis.
The fesearch did not answer, however, why the po;entially negative outcomes of
PWS usage, as captured in Avoidance; havé no appérént relationship with usage.
It could be that the respondents discouht the touted negative effects, that
theybare moStly unaware of the effects, or that, for reasonS'unknown, thg
results are an aftifacﬁ of this particular study. The results of the study,
however, indiééte that the likely answer.isAthé first possibility. This is
due to the fact that the average,sﬁore for tﬁe Avoidance construct (2.0)
~ indicates that the respoﬁdents typically "quite disagreeﬁ with the supposed
negative qonseéuences of their personally usihg the PWS. In any event,
investigation of the effects of Avoidance, if any, is an issue which should be

addressed in further research.

Trialability, Image, and Visibility also-had relatively lower associa-
tions with‘usage than did the other PCI. These results, however, again may be

an artifact of this -survey in that it was conducted within a particular
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denvironment organisations where PCI are relatively well‘distributed (77% of‘"
the respondents used the PWS) éommon ‘sense,' and the. results forf‘these
variables, indicate that these particular PCI are‘likely more affected" by the
env1ronment of the adopter (including contertual and organisational variables)
' than perhaps are the perceptions ‘of Relative. Advantage, Compatibility,»and $0
forth Therefore, given that the surveyiwas conducted within a given context,
where the enVironmental variables should ‘be fairly constant H‘it might be
expected that Trialability,b Image,‘ and Visibility would explain a lesserf
proportion of the overall Variance in the innovativeness measures than would
. the other PCI _ This, in~fact is;reflected inathe scores for Visibility,
. which had the highest average score (5 8/7. 0),-and lowest standard deviation
S (1. 01), of the all the perceived characteristics Thus, most respondentshin :
‘the "survey likely had s1milar opportunities to see the machines The poten;
tial effects of the given context on Trialability and Visibility are discussed_

vbelow.

vi.As discussed'in;Chapter 3, Trialabilityfis;expeCted to have an effect-on '."

,Innovativeness-by reducing:the\perceived risksvof adopting the dinnovation.
For mostginnovations, the.risks.associated with adoption are borne by the
adopter, including making the hecessary financial investment. With respect:to
i Vo
the use of lT in’ organisations, however, it is the organisation, the . supplier_
of the technology, which bearstmany of the traditional risks This~reduces.
the risks for the actual adopter of the PWS which in turn could reduce the-
impact of Trialability, This argument holds primarily for the initial adopt-
'ion .(adoptive innovativeness) of the technology,- in’ that the ~organisation
typically supplies the hardware and software required to use a particular set

of 1nitial functions. On the other hand one would expect that .the lower- the

perceived trialability, .thev fewer the number of functions that woutd ‘be
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;adopted.in addition.to the initial set. This”in fact appears to.be the CaSe;
aé is evidenced in the regression analyses of tge various PCI on the différént
Iﬂnévativeness measures. Trialabili#y,was not ‘significant when regressed on
Mogths (measuring édoptive'innovaﬁivenegs) ana was of no pradfical signifi-
cance when regressed on Hours of use per week (implementation‘innovativeneés).;
Qn fhe other‘hand it was significant with respec£ to the number of Functions
used (use innovativeness); ‘Thus, it might be cbnclddedrth;f Triaiability in-
.the_ébntext of this résearch reflécts ﬁo'some extent the degree of access that
the réspondent has to the vériousAfunctions. - Put another way, Trialability
may:reflect the degfge to which the organisation makes évailaﬁle the ;oft;afé
- for the various functioné; - The organisation‘ may sqpply thé hardwaré and
soffware for alnarrow range of functions, but méy not necessarily providelthé
séftwarg and trainihg.suppoft for.fhé'full réng; of functions for which‘the

hardware can be used.

The increésing diffusion of the PWS also likely means that its uéage has’
becomé less image‘enhancihg than it ﬁight have been when the PWS was.first
introduced. Status effects usually operate when only a’ small proportion af
the. popﬁlation:.is able to- use, or. éoésesé,  £he 'object in question. For
example, during the 1988 Olympics in Calgary, certain lapel pins (given out by
va;ious organisations) bgcame status symbols among pin collectors because of
their.relative éCarcity; Cbliectéfs were Qillingnto pay hundreds of dollars
for pins whose original cost was the same as the more ubiquitous, and hence
1gss'"va1uab1e"{ pins. Thu;, the more diff@sgd use of therPWS becomes, the
less ité adoption will enﬁancevthé‘image’of thé‘ﬁséi. ‘Similarly, Image 1ike1y
operates tﬁroﬁgh appeafances of use, not necessariiy.actual use. Thus, if one
is motivated primarily by'image effeéts, thenfqpe brobably is only a marginal.

user. As discussed in Chapter 2, just having a PWS on one's desk becomes
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sufficienf. It might be expected, the?efore, that those who adopted the PWS
earlier, who use it more often, and for more things, would report lesser image
gffects than their counterparts. The regression analyses support this line of
reasoning. Image had no effect on the numbe# of Functions used, and was
negatively assoniated with the number of HonthsAsince PWS‘usage was adopted,:

and with the number of Hours the PWS is used per week.

A question nhich was not addreséed in the study was whether the image of
those who do not use the PWS is lowered. The items in the survey reflected
only the image enhancing effects of PWS usaée, not the image decrenenting
effec£s of non-usage. This is a question which conld. be investigatgd in

future research.

The theorised effects of the various PCI on Innovativemess are linkedlin
that they all anparently cpntribute to the formation of an overall Attitnde
towards using the PWS. The LISREL analysis indicated that the fit of the
model. would not be.enhanced.by allowing theAPCI to have a direct effect on
Innovativeness, in addition to their effects through Attitude. This indicates
that Attitude appears td act-as-an:interveniné'variablé (Lucas, 1978), and
seems to capture all the effects 6f tne PCI. This contradicts the findings of
Davis (1985) and Dnvis et al. (1989). These two studigs found that.bgliefs
had a direct effect on use, in.addition to theif-effect on Attitude,-avfinding
which runs contrary to the Theory of Reasoned Action (Fisnbein & Ajzen, 19752,
Reasonea Action tneory, which wan suppo;tgd'by_fhis'research and by Christen-
sen (1987), postulétes that ail effects arévchanneled thfoughlAttitude. As
discussed in Chaptér Five, it is believed thag the e#istence pf.diréct ef-
fects, as found by Danis and as indicated in part by the regression anglysis

in this study, may in fact ‘be an artifact of the operationalisation of
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Attitude. Examination was made of the itéms in the semantic differential
scales ﬁsed to operaﬁionalise Attitude, which revealed that many of the items
~in the scales reflect primarily the "advantageous" aspects of PWS usage.
Thus, fpey do ‘not contain all of the various. components of Attitude as defined

in the theory.

Finally, to address the last compdnenﬁ of Qﬁestion 2, ‘the various
perceptioné apparently play a significanthrdle with ‘respect to use of the PWS,
as was indicated above in the answer to Questioﬂ 1. Those with the more
positive perceptions adopted .PWS usage earlier. Because this study was
croés-sectional; it is ﬁot possible to detéfming whether the more positive
pércéptions are the’resuit of actual usage, ¢r'Whether the more positive
perceptions existed before usage’was adopted. ;Intuition, and the.theoretical
model developed in.Chapter 3, indicate that thefe is very likely an interac-
tion between usage and attitude. Thosé witﬁ.more positive perceptions are
likely to adopt earlier. Then, these poSitive perceétions are réinforéed by
actual usage, which would imply that tﬁe usége was iféelf positive. _Those
with more positive perceptions‘also tend to use the PWS for more hours per

week, and for more functions.

6.3.3 Question Three

What are the effects §f others’ expectationé' about one's using IT

on one's‘decision to use, or not use, IT?_V , :

The effects of;others' expectations wéré,operationalised in two ways in.
this research, the Subjective Norm and thg pe;ceived Vbluntafiness_of PWS
usage. The latter construct captured the idea of compdlsion (an ;nforceable

expectation). The results show that both factors have a significént associa-

tion with usage. First, the differences between adopters and non-adopters
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- were significant on both dimensions, including all the referent level SN.
Second, LISRELtqnalysis showed that not only do these variables have a direct
effect on‘Innovativgness, but thaﬁ they also have aﬁ»indirect effect through

~Attitude. In shdrt, the potential user tends to meet others' expectations

with respecﬁ‘to using.the technology.

6.4 CONTRIBUfIONS TO THEORY
6.4.1 General

As has beenrdiscussed at some 1ength;a'primary goal of this-research was
to éxtend the use of reasomed action and diffﬁsion of innovations (DOI) theory
explicitly into the MIS domain. There has been a significant call for having
more theéry based fesearch'within MIS, and it has been argued that both_DOI
E theory (Brancheau, 1987;’Moore; 1987) and reasoned action theory (Da?is, 1985;
Christensen, 1987; Pavri,  1988) could helb do that. Furthermore, although
much of MIS practice is innovative, using éonstantlylchanging technologies
thch ;équire changes in beha&iour patterns;'there is a paucity of ﬁIS re;
seércﬁ-based on éither of these Eodies of theory. Thus, a validated model
would not nof only increase the géneralisability of these thedrieé, But it
, would.also help establish a theoretical basis for furthér MIS research. By
eventually extending the proposed model beyond the study of the diffusion of
PWS, it eventually could help reSeafchers undersgand and investigate many
other MISvimplementations. Finally, the devélopmgnt and validation ofrééveral
scales with which to measure the PCI are also coﬁsidered to be‘contfibutions

to theory and research. All these various ‘potential contributions will be

discussed-below.
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6.4.2 Theory of Reasoned Actiop
| To achieve the goal -of extending reasonéd action and DOI theo:y into
- MIS, the two bodies of theéry4first were melded into one model of beﬁéviour.
To do this, Chapter Three illustrated éhe cofrespondence bét&eenutthe two
theorieé, and then‘develqpea a theorétical model . which 'used DOI theory to
flesh out the Atfi;ude.compohent of the reasoned action model. The .goal was
to enﬁancé the wofk uéing the Theéfy of Reaéongd Action that had been cérried
out to date Qith respect to fhe.lay’peISOn's use of infofmation technology.
As waé discﬁssed,'although previous étudies,had used reasoned action theory in
this area, none was:idéntified which had ﬁsed theory to define the pé;ticular
belief structure which férmed the bdéis of Attitude. Instead, tﬁe beliefs
which had been uséd were very specific to the particular studies. As a
-result, a goal of this research was to de%elop'a more theoretical basis fdr
éstablishing the salient beiief structure'oﬁ Attitudé.

it is beli;ved. that theabgoalilof .extending the 'theoreticél base for
studying implementationfhas'been.aéhievedJ The research model as developed
was strongly supported in that the Varioué ﬁypothesisgd compopents ail played
significant roles. Furthérﬁére,.the beligf s%rﬁ;ture as defined by diffusion
theory was shown to form the basis‘af Aftitu&é. First, adopfers‘and non-
édopters differed on all dimensions. 'Secdnd, éll perceived cﬁaracteristics of
ihnovating (PCI) loaded significantly on Attitﬁde, which in turn hgd a sig-
nificant correlation with on Innovatiﬁeness. The theoretical implication of
this finding is ‘that diffusioh .theory éan be used to ektend the reasoned
action model with respect to innovative behgvioUr by helping to define the

salient belief structure.
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fhis research also provides further suppo;t to the Theory of Reasoned
Action in general. It showed that Attitude and Subjective Norm‘do have a
direct effect on Behaviour, and that SN has an effect.on Attitude. This
contradicts the finding of Davis et al. (1989), who found that SN had no
significant effect on Behaviour. To support their finding, they argued that
the lack of significance was perhaps due to the "fairly personal and indivi-
dual” natﬁre of the application they were studying, which might be driven less
than other behaviours by social influences. The current study, however, shows
that SN does have an effect on the use of "personal" level. applications, in
line with the theory. Furthermore, while the link between Attitude and SN is
not postulated in the general theory, this finding parallels those of other

researchers, especially Christensen (1987) with respect to the use of IT.

An indirect‘contribution of this study to the Theory of Reasoned Action
is in its method of operétionalising Attitude. As with many previous studies,
this study initially used a semantic differential scale to directly measure
Attitude (referred to earlier as Am). Nevertheless, analysis of the results
‘of regressing the PCI (the theorised contributors to Attitude) on Am indicated
that the scale appeared to be somewhat unidimensional because only Relative
Advantage seemed to have any explanatory power. Furthermore, regression of
all the various PCI directly on the Innovativeness measures resulted in higher
R? and Beta weights than the regression of Am on Junovativeness. This appears
initially to indicate that Attitude does not capture all the effects of the
various perceptions or beliefs about performing the behaviour, and thus its
- role is iess than that postulated by the Theory of Reasoned Action, a conclu-

sion also reached by other researchers (e.g. Davis, 1985).
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When Attitude was cast as a latent variable, however, and synthesised
from ‘all the PCI in the LISREL analysis, all PCI were significant in its
formation. (It should be noted that this is simply a second approach to
capturing the cohstruct, and that at»the conceptual leQel Attitude as synthe-
sised and Attitude as directly measured, Am, are the same.) Furthermore,
" 'Attitude itself had a higher association with the Innovativeness measures than
Am in thé regression analysis. In addition, the LISREL analysis indicated
that allowing any of the PCI to have a direct effeﬁt on Innovativeness beyond
their impact through Attitude would not imﬁrove the fit of the model to the
data. All thése results support the Theory of Reasoned Action. They indicate
that Attitude is formulated from a variety of beliefs, and that it 'does
capture all the effects of these beliefs. Thus, future studies should care-
fully consider how‘Attitude.ié defined and operationalised. If its definition
is based on the theory used in this research, then scales used to measure it
directly must at£empt to have a more holistic orientation, and not simply tap

only a few of the underlying beliefs.

6.4.3 Diffusion of Imnovations Theory

This research also continues the extension of the use of DOI theory into
" MIS, and adds to the understanding of basic DOI theory. First, as has been
discussed above, the diffusion of PWS to date was shown to follow the initial
stages of an S-shaped curve over time, in line with diffusion theory. Second,
the research demonstrated that the PCI do provide a basis for understanding
the diffusion of innovations. This replicatés‘the findings of various other
studies. As fér as is known, however, this is the first study which explic-
itly considered and measured all PCI, as defined by Rogers (1983), simultane-
ously. As a result, the research showed that. the individual PCI can have

relatively different correlations with Innovativeness, depending on the
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dimension that is being considered. Furthermore, the instrument development
process revealed that some of the traditional definitions of the PCI were
weakly, or imprecisely, explicated. This may have caused some of the incon-
sisfent findings in earlier studies. As a result, both Compatibility and
Observability were redefined. In the first instance, the "degree to which the
innovation meets one's needs'" was dropped from Rogers' definition of Compati-
bility, as it tended to reflect the concept-of Relative Advantage. Secondly,
Observability was split into two constructs, Result Demonstrability and
Visibility. These were‘shown to be different constructs.in the scale devel-

opment process, and both were significant in the study.

Perhaps, however, a more significant contribution of this research to
DOI theory is the refinement of the concept‘of Innovativeness. As was devel-
oped in Chapter 3, innofativeness is most likely a multidimensional concept,
although it traditionally has been defined in a unidimensional way. Its
definition has tended to be in terms of earliness of adoption of an innovation
(e.g. Rogers, 1962, 1983), which has been the focus of most DOI studies. The

problems with this singular focus were discussed in Chapter 3, and it was

&
argued that innovative behaviour can be manifested in ways other than just

early adoption. As a result, three innovativeness dimensions (adoptive, use,
: an& implementation) were defined, operationalised, and studied. Adoptive
Innovativeness reflects the traditional definition of innovativeness. The
‘results of this study show that the all three dimensions do share a signifi-
cant amount of variance, and hence can be “considered to reflect a deeber
ﬁnderlying concept, defined as Innovativeness. The convergence of these three
dimensions thus helps to validate arguments presentéd earlier with respect to
how the construct is conceptualised (e.g. Moore, 1987). On the other hand,

the results also show that there are large enough differences among the
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dimensions that all three should be considered when studying diffusion, and
that particular reference should be made as to which dimension of innovative-

ness one is considering.

Finally, this research differs from two other dissertations recently
completed din MIS using DOI theory, and hence helps to broaden our knowledge
base in tﬁis.area. For example, whilé this study investigated the "internal
causes' of innovativeness, Brancheau (1987) focussed more on "external caus-
es", including such aspects as the potential adopter's communications chan-
nels, and the actions and context of the organisation in which the adopter is
employed. Furthermore, the current study also differs from Alexander (1989),
in that this one focussed on individual level adoption. Alexander investi-
gated the diffusion of an organisational .level innovation, data base machines.

Thus, this study can be seen to be complementary to these two other projects,

thereby broadening ‘the base of DOI research in MIS.

6.4.4 Instrument Development

A further' contribution of this study to research, “and to theory in
general, is with fespect to instrument development. It helﬁed to refine the
actual instrument development process, and secondly, it actually developed
several scales with which to measure the perceived characteristics of inno-
vating. As waé discussed in Chapter 3, considerable investigation of the
literature and interviews with prominent researéhers in the field had revealed
thét there existed very few validated, reliable inétruments with which to
measure therPCI. As a result a lengthy instrument development process was

undertaken;:which it is believed made several contributions.
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First, the development process provided fﬁrther evidence of construct
validity for the two scales developed by Davis (1985) to measure relative
advantage and ease of use. Both scales ﬁere re-examined during the instrument
development process and .shoWh‘ to reflect these two dimensions. Six more
scales were then deyelope@ to measure the following perceived characteristics:
Voluntariness, Image, Compatibility, Result Demonstrability, Visibility, and
Trialability. As was discussed earlier, this process also served to clarify
and refine the definitions of the constructs. All of the final scales showed

acceptable to very good reliabilities in the full survey.

Finélly, the study also helped to further refine the éctual instrument
development process. A pool of items to measure the various constructs was
first generated from previous questionnaires, literature reviews, and inter-
views. This has been a fairly standard procedure in instrument development.
In this sfudy, however, two additional steps were added. The first included
the use of iterative rounds of ''card (item) sorting" to separate the under-
lying‘cénstructs represented by the items in the pool. The second step was
the elicitation of construct definitions from the participants; Thus, the
instrument development process used here took the method used by Davis (1985),

to identify within construct domain  coverage, and extended it to actually

identify and define the constructs. This -helped to achieve the goal set by
Cook and Campbell (1979) of having items developed to fit a construct, as
opposed to the inferring of a construct based on the groupings of items in

factor analysis. ' .

The study also added to the methodology of assessing the results of the
above process. For example, it employed Cohen's Kappa as a method of assess-

ing the degree of the judges' agreement with respect to the placement of items
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within a particular construct. This is a statistic used to measure inter-
rater agreement in other research areas, sﬁch as protocol analysis. The study
also developed a second measure to assess the final scales, that of the degree
of placement of items within their targeted categories. The combination of
both measures serves to provide greater insight when assessing the validity of

the final scales.

It is believed that this study provides a contribution to instrument
development in two separate ways. The first is to the general process of
instrument development, by defining the various steps and the measures with
which to assess the outcomes. The second contribution is the actual product
of the process, which were several reliable, validated instruments with which

to measure the various perceived .characteristics of innovating.

6.4.5 MIS Implementation Research
As was discussed in Chapter 2, there has been a long line of studies

with respect to implementation of MIS. Integral to these studies has been the
issue of how to measure the success of the implementation. There have been .
various approaches to this issue, but these can generally be categorised as
focussing either on use of the system, or on the users' perceived effective-
ness of the system. This study clearly shows the linkage between these two
approaches, and builds upon the work of Davis (1985), Christensen (1987), and
Pavri (1988). The Theory of Reasoned Action offers a way of integrating the
various methods and approaches of earlier research with respect to implemen-
tation. It demonstrates the role of Attitude as an intervening variable,
" reflecting the model suggested by ILucas (1978), and shows how thé various

factors (Ginzberg, 1981) have their effect through Attitude.
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It is also virtually a cliché within information systems research and
management that top management support is vital in implementation efforts.
Research iﬁto this factor dates back over twénty years (e.g. Rubenstein et
al., 1967; Bean et al., 1975). The current project sﬁows how this concept
fitslinto thevoverall process, by highlighting the role of the Subjective
Norm. This "internal" determinant of behaviour is formulated from the indi-
vidual's perceptidns of whether senior management, superiors, peers, and
subordinates expect one to perférm the behaviour. When the results for
adopters and mnon-adopters were compared, the differences with respect to the
- various SN.were greatest for supervisors and senior management. These'two
faétofs also had the highest loadings on the overall Subjective Norm in the
LISREL analysis. This reflects the idea of management support as indicated
above. The SN also demonstrates, however, the general effects of norms.within
the organisation on PWS usage. For example, in addition to the previous two
referents, it is clear that the expégtations}of peers and subordinates also

are highly correlated with eventual use of the system.

Finally, as far as is known,‘this is the only study that clearly inves-
tigated the role of perceived Volumtariness of syétems usage with respect to
implementation efforts. For example, Christensen (1987); who used reasoned
action theory in his study, stated that:

"we have no simple method of assuring that actual use .... as

reported in the questionnaire forms in fact is discretionary use

and not committed use. This is a measurement issue to be ad-
dressed in future research.... (p.213).

N

Davis, Bagozzi, and Warshaw (1989) also raise the issue, pointing out
that "although it is generally thought that computer use by managers and
professionals is mostly voluntary (DeSanctis, 1983; Robey, 1979; OSwanson,

1987), in some cases people may use a system in order to comply with mandates
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from fheir superiors, rather than due to their own feelings and beliefs about
using it". This reseathA explicitly addrésses these issues as it clearly
identified and'investigated the effects of Voluntariness. The research showed
that this factor was sigﬂificantly correlated with the usage of information
technology. As‘has been discussed above, in the LISREL analysis it had both a
direct effect.on Innovativeness, and an indirect effect‘through Attitude. Of
interest is the fact that even though usage may be compelled, the compulsion
eventually seems to create more positive attitudes. One explanation for this
is that cognitive dissonance féctors may be at work. (Festinger, 1957),
whereby attitudes are brought into line with required behaviour. Another
explanation is that actual use, even though compelled, reveals the various
benefits, ease of use; and so forth of the sysfem. This in turn could serve
to create a more positive attitude towards using the system. Of course, the
reverse effect could potentially occur, ‘where usage has negative aspects, but
~the results suggest that this would occur for only a small proportion of
users. The results for this characteristics illustrate the need to study the

non-recursive effects between usage and attitude.

Finally, the fact that Voluntariness was not operationalised as a
dichotomous variable is also considered to be a strength of this research.
While usage may be mandated in many instances; with no discretion, common
sense and experience indicate that there tend to be degrees of compulsion, or
voluntariness, with respect to beha&iour in organisations. The responses to
the Voluntariness scale support this, in that the scores were fairly well
distributed across the range and were not bipolar. Thus the assumptions that
many studies make that they have chosen "voluntary users' may be unfounded, in
that many users may feel compelled, to a degree, to use the system, even

though it is not part of their job description.
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In summary, the research model as developed provides a further step in
the evolution of a model with which to investigate MIS implementation. It
clearly indicates the role of externai factors, and how they would operate
either through the Subjective Nﬁrm or through Attitude. It also provides a
more theoretical basis fronl'which. to define the determinants of Attitude.
Finally,.it also identifies a major influence on system usage which could
mediate the effects of Attitude and the Subjective Norm on actual behaviour.

This is the perceived Voluntariness of system use.

675 LIMITATIONS OF THE STUDY
6.5.1 General

As wifh any study, there are limitations to this research. Some of
these must be acﬁepted, as little can be done to overcome them. Others may be
addressable in future research. These various Ilimitations are discussed

below.

6.5.2 Data Collection

This research used only one data collection method, a survey question-
naire. This may have created common method variance (Campbell & Fiske, 1959).
In addition, réspondents may knowingly have given untrue or misleading answers
(Emory, 1980). Self-reporting, however, is the only method to gather the data
on several of the variables, such as the subjects' perceptions and attitudes
with respect to system usage. Nevertheless, use of elicitation techniques
other than a survey questionnaire may be employable to capture this data.

These techniques could include open-ended or structured interviewing.

While perceptions and attitudes generally require self-reporting, other

variables in this study were behaviourally oriented, and thus there may be
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more direct methods available with which to capture the‘;elevant data. For
example, date of first adoption of the technology might be confirmed by
documentary evidence, such as the date of issuing computer accounts or deliv-
Aering microcomputers. As was discussed in Chapter 4, however, problems also
- exist with this form of data collection. For example, there is no assurance
that the PWS was actually used when delivered or when the account was opened,
or that the subject had not been using a PWS prior to personally acquiring a
microcomputer or a computer account. Nevertheless, some combination of the

~data collection techniques might be beneficial in future studies.

6.5.3 Survey Scales

As was discussed in Chapter 5, many of the statistical methods employed
in this study assumed certain properties of the data. These were explicitly
addressed, .including .skewness, non-linearity, and héteroscedasticity. Most
statistical techniques, however, also assume interval scales, whereas in a
strict sense much of the data in this study were ordinal. However, given that
there were several data points within the scales, and that the final values
used were averages of several scores, whicﬁ increases yet again the number of
intervals on the scales, some of this problem is alleviated (Johnson & Creech,
1983). Nevertheless, while the approach used in this study is consistent with
that of most studies using similar scales, the format of the scales should be

recognised as a possible limitation to the results.

While most of the scales underwent a significant development process as
outlined in Chapter 4, the scale for Computer Avoidance was not developed in
as rigorous a fashion. The six items which compromise the scale did group
together, and thus the scale had acceptable reliability as indicated in

Chapter 4 (GLB=.75). Nevertheless, Avoidance as used in this study does tap
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such disparate dimensions as health and work monitoring concerns. For this
reason, the specific results of this study with respect to Avoidance should be
interpreted with caution, and further work is required to more fully develop

these scales.

6.5.4 Sample

The test of satisfactoriness of a sample is the degree to which it
represents the characteristics of the ‘population, it is used to represent.
This study was concernedeith Innovativeness at the individual adopterllevel,
and thus could have been conducted within a single organisation, as has been
done in ofﬁer similar studies (e.g; Davis, 1985). Nevertheless, it attempted
to provide a more representative sample of the overall population of potential
and actual PWS users in organisations by including respondents from several
organisations. As described in Chapter 5, seven different organisations from
a variety of .industries were included in the survey. Within these organisa-
tions, a variety of departments were selected for inclusion in the study. The
aim was to achieve as wide as possible range of computer experience and
exposure. The departments actually selected were based on the researcher's
experience and intuition, as well as on the récommendations of cowpany repre-
sentatives. The inclusion of a range of companies and departments should
serve both to increase the external validity of the study, as well as to

dilute potential company and department related factors.

The survey had very good sample size for this type of study. Because
there are no accurate descriptors available of the overall population, howev-
er, it is not known to what degree representativeness of the overall popula-
tion was actually achieved. Nevertheless, the demographic statistics do

indicate that the sample has some face validity in this regard. Furthermore,
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although participating organisations distributed questionnaires. to all em-
ployees in targeted departments, it is not known how much response bias may
have been  introduced by the non-response of approximately 30% of the targeted

population.

6.5.5 Generalisability

The nature of the sémple also suggests that one should extrapolate only
with caution from some of the specific results of the study. TFor example, as
has beén discussed, Trialability, Image, and Visibility had lower associations
than the other PCI with system usage. It was suggested that this finding
might be an artifact of the-environment of the study, where Trialability and
Visibility of the‘PWS may be fairly consistent within the organisations. This
increasing diffusion of the PWS may also be‘lessening the influence of Image.
Thus, one is cautioned about dréwing inferences about the relative effects of
the PCI in general. For many other ‘innovations, especially in their early
stages of diffusion, these factors should be quite important. In any event,
the study was testing a particular body of theory, and in that the hypothes-

ised effects were observed, the theory has not been refuted.

6.5.6 Causality

For reasons discussed earlier, much of the analysis in this study was
described in causal terms. This was déne to simplify discussion of the
results. Nevertheless, it is recognised that in order to demonstrate that two
variables are causally related, the following three criteria need to be
satisfied (Babbie, 1983):

1. the cause precedes'the effect in time;

2. there is an empirical correlation between them; and

3. the relationship is not found to be the result of the effects of
some third variable on each of the two initially observed.
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In.this study only the second criterion is actually met. TFirst, the
study was cross-sectional, and thus the first criterion above cannot be
satisfied. In order to meet this criterion, a 1ongitudindl study is required.
Secondly, in that the study was set in the field, with no control over extra-
neous variables, the third criterion above also .cannot be met. Both of these
facts argue fdf further reéearch explicitly addressing these issues. First, a
longitudinal study should address the time dimension, and some sort of exper-
imental study, either field or laboratofy, could be conducted to help rulé out
the effects of extraneous variables. For example, in the latter case, one
coqld attempt to manipulate the perceived characteristics of innovating to

study their effects on attitude.

Along with the need for 1ongipudinal research to correctly infer cau-
sality, longitudinal research would also help investigate the effects of
aétual system usage'on Attitude. Indications about tﬁeir potential ihfer-
relationship include the fact that compulsory use had a positive effect on
attitude, and those who had used the PWS longer had more positive perceptions.
A fuller understanding of this relationship wonld certainly aid in the formu-
lation of implementation strategies. In any eveﬁt, this research was testing
a given theory. Thﬁs, there are prior indications that the variables and the
relationships being testea were the appropriate ones. The theory was sﬁp—
- ported by the résults of the research, whichkhelps to ameliorate the situation
with respect to the third criterion for demonstrating causality described

above. ) ) : ~

6.5:7 Implementation Success

This study has its roots in the MIS implementation research. As was
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discussed in Chapter 2, many such studies émploy use of the system as the
measure of success of the system's implementation. With respect to the PWS, a
necessary condition for its successful implementation is use of the machine.
This requires the user to demonstrate Innovativeness, which became the.depen-
dent variable in the study. No effort, however, was undertaken to determine
whether the innovativenéss (PWS usage)'as reported was, in fact, appropriate
use of the PWS. There is significant evidence in the literature, as was
discussed in Chapter 2, that some use of the PWS might not be appropriate.
Therefore, again, caution must be urged in assuming that systems use is
equivaleﬁt to success. This study only provides insight into how innovative-

ness with respect to PWS usage is motivated.

6.6  MANAGERIAL IMPLICATIONS
6.6.1 General |

There are many potential contributions of this study to managerial
practiceL In general it should help to identify thoée factors that influence
succéssful implementation; For example, it can be seen that the Subjective
Norm, Attitude, and Voluntariness all are associated with use of the PWS.
Thus, assuming that a causal relationship exists as posited by the theoiy,
those implementing systems can attempt to "manage' these influences. These
factors can also be managed by considering their determinants. This approach

is discussed below.

6.6.2 Attitude
This study shows that Attitude is significantly correlated with the use
of IT, and that it should be carefully considered in any implementation

project. This is not news. More important is the identification of those
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underlying factors which contribute to Attitude. By specifically addressing
the‘"genericﬁ PCI which contribute to Attitude, managers should be better able
“to take measures to influence the attitude of the target adopters. It shows,
forvexample, that demonstration of the relativé advantage of usihg IT, over
previous methods of carrying out the task,'is very important, as is making use
of the IT compatiblg with workers' values and style. By taking measures to
raise these perceﬁtions,Athose in charge of implementing IT should have more
success in creating positive attitudes towards IT usage. One practical
example is having a co-worker provide testimonials of how the IT has helpgd
him or her personally. This should not only enhanée the‘perception of Rela-
tive Advantage, but it should increase Compatibility, as the target adopter
may likely identify with fhe values and style of the individual giving the
testimonial. Providing training courses, good uSer manuals, and pledges of
post-adoption support should help increase the perceived Ease of Use of the
technology. It can be seen that similar examples of actions specifically

targeted at the remaining perceptions are also easy to derive.

The above measures should all help to increase the use of the technolo-
gy: In some instances, however, the intent may be to reduce the amount of
usage. In this latter case, an understanding of tﬁe perceptions which moti-
vate adoption is also important if one wants to understand why the adopters
are moving away from the "preferred" method of computing, such as usiné the IS

department's resources.

An understanding of the various perceptions which motivate, or discour-
age, use of the technology can be employed in several ways. It can be used to
influence the behaviour of the adopters in the direction desired, which may be

either to use, or not to use, the system. As an example of how the theory can
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be used to explain certain observed phenomena, consider again the issue of
iﬁformation systems implementgtion. User involvement in systems developmgnt
has long been considered a significant factor in impleﬁentation succeés
(Ginzberg, 1981). The theory supported in this research helps explain why
this may be so, in that invoivement could affect the users' perceptions of
relative advantage, ease of use, and so forth. Furthermore, being involved
during the project means that users are familiar with the system, and thus
adopting its use is a less radical change than if they had to adopt a finisﬂed
s&stem with which they had had no previous involvement. In short, their
perceptions of Compatibility ére greater as.a result of their involvement.
User involvement, therefore, could affect the users' attitudes towards the
system. All of these potential relationships could be investigated in further

*research.

6.6.3 Subjective Norm
The iﬁfluence of the SN; and its link to senior management support were
described earlier. Thus, fhe results of this study reinforce, for those
managing implementation, the importance of having perceivable support for
their efforts from senior managers. Furthermore, the significant cbntribution
of 'the perceived expectations of all the various referents to the overall SN
also indicates that members of the organisation other than managemént can
influence systems use. While the most significant refefent group in this
study were the respondents' immgdiate supervisors, the expectations of one's
' peers and subordinates also appeared to influence the adoption decision.
These referents have not necessarily received attention or been cultivated in
the past from those managing systems implementation. Tﬁe influence of  the
norms in generai also indicates that attempting to instill.the appropriate

organisational culture with respect to the personal computing is likely a very
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important undertaking. This "culture” may highlight the importance of good
computing prﬁctices. As was discussed ea?lier, not all Innovativeness witﬁ
respect to usage of the PWS mayvbe appropriate. Thus, norms ean help to
generate the appropriéte form of innovativeness with respect to use of the

system, which is the ultimate test of implementation success.

6.6.4 Voluntariness

Finally, the results of the study suggest that if an organisation wishes
to increase use of the technolog?l increasing the perceptions that it should
be used as part of the job is one way to do so. While compulsion often is
pefceived as a negative way of influencing Behaviour, the results suggest that
perhaps the long term negative effects of at least "gentle persuasion'" are not
" as significant as one might expect. This is an area which invites further

research.

6.7 SUGGESTIONS FOR FURTHER RESEARCH

Throughout the discussion in the previous chapters, several statements
have been made with respect to fﬁrther research suggested by this study. One
of the most basic motivations for such research is that the causal relation-
éhips among the variables, while inferred, have not been conclusively demons-
trated. As was discussed, demonstration of causality would necessitate the
use of longitudinal surveys and experiments. Both of these 'hethodologies
should contribute considerably to our undérstanding of the relétionships among
the wvariables, including the potentially'\non—recursive effects Dbetween

innovativeness and attitude.

A second motivation for further research is that much of the variance in

use of the PWS is still to be explained. There are very likely many other
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variébles beyond those considered in this study which could have an effect on
systemsvuée. For example, while the participating .organisations indicated
' fhat the respondents all had access to the technology, the degree of access
which the respondents had was not investigated. Many of those with positive
attitudes may have been limited in their use of the technology because of
relatively gestficted access to it. The degree of access may be yet another
significantwvariable which intervenes between Attitude, Subjective Norm, and

Innovativeness.

This study specifically investigated the relationship between Innova-
tiveness and one's.Attitude and one's Subjective Norm. The initial theoreti-
cal model used for this study (Figure 3-4), however, also suggested several
factors which ére hypothesiséd to impact .in turn on Subjective Norm and
Attitude. These .are certainly ‘areas for further investigation. As an exam-
ple, there are many expefiential variables which might contribute systemati~-
cally to the formation of one's perceptions. These would include expe;ience
with other high technology ﬁroducts (e.g Dickerson & Gentry, 1983), education
with respect to use of computers (9.g. Davis, 1985; Davis et al., 1989), and
experience in dealing with information systemé.personnel (Moore, 198?). In
addition, investigation of a variety of contextual and organisational level
variables should be fruitful in furthering our understanding of Innovative-
ness. Examples include the interconnectedness of adopters with respect to
communication channels, and the formal actions of organisations to expand and
control the ihnovation process (Brancheau, 1987). Furthermore, there may be
specificv personal characteristics of adopters which systematically affect
whether informatiéh technology is used or not used. As discussed in Chapter
3, research has shown that innovativeness is typically relative to the par-

ticular domain of the innovation. Insight into the management of the
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diffusion of information technology in particular, and perhaps "high technol-

ogy" in general, might be gained by investigating whether there are any
systematic differences between adopters and non-adépters of these particular
innovétions. In short, much still needs to be done to move the research
further out the hypothesised causal chain. This research would invesﬁigate

the determinants of both the Subjective Norm and Attitude.

A few quite specific questions were also raised with respect to some of
the results of this étudy. For example, the lack of influence of the Computer
Avoidance factor on systems usage is quite curious, especially given its
increasing prominence in the both the popular and academic literature. Thus,
research could be undertaken investigating whethef respondents are discounting
the potentially negative effects of computer usage, whether they are essenti-
ally unaware of these effects, or whether for some reason this result is an
artifact of tgis study. Similarly, while many writers have suggested that use
of the technolégy is potentially Image enhancing, the results of this study do
not support this. Part of the problem may be in how the construct was ori-
ented, in that it measured the image enhancing effects of actual use. It did

not capture the image decrementing effects of non-use of the technology. This

is a further empirical question.

6.8 CONCLUSIONS

In summary, the stage of this research in terms of the development of a
theory of innovativeness with respect to systems nsage in general, and to PWS
implemenfation in parficular, is a relatively early one. This research was
oriented towards ''variable identification" and the "determination of the
relationships among the variables" (Gordon, MacEachron, and Fisher, 1974,

p-193). It identified particular variables which had significant covariance
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wifh innovativeness in use of the PWS. Previous diffusion and implementation
research provided a guide, but not ‘all the answers for understaﬁding the
diffusion of PWS. By using the general perceptions of innovations identified
in earlier research, and by employing them to tailor the Theory of Reasoned
Action towards Imnovative behaviour, a basis for investigating the use of PWS

was developed.

The contribution of this study to MIS research in general is, hopéfully,
a better understanding of the variables which can impact on the implementation -
of information systems, on the diffusion of innovations in the MIS domain, and
of how they are related. Thus, answers to many of the questions implicit in
the.hypotheses developed earlier should lead to a better understanding, and
hence, hopefully, to more effeétive management of thé diffusion of PWS in
particular, and of the implementation of systems in general. Recalling Mao,
it should help bring together the various interest groups with their heating

systems, eggs, stones, and chickens.
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