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ABSTRACT 

I n r e c e n t y e a r s , t h e d i f f u s i o n o f e n d - u s e r o r i e n t e d I n f o r m a t i o n T e c h n o l 

ogy ( I T ) w i t h i n o r g a n i s a t i o n s has met w i t h m i x e d s u c c e s s . The r e a c t i o n s t o 

t h i s t e c h n o l o g y , w h i c h c a n be c o n s i d e r e d t o be an i n n o v a t i o n i n . t h e w o r k p l a c e , 

r a n g e f r o m e n t h u s i a s t i c a d o p t i o n t o h o s t i l e r e j e c t i o n , and a r e t y p i c a l o f t h e 

r e a c t i o n s t o i n n o v a t i o n s i n g e n e r a l . N e v e r t h e l e s s , b e c a u s e t h i s IT i s an 

i n t e g r a l p a r t o f many o r g a n i s a t i o n s ' p l a n s , o r g a n i s a t i o n s must h a v e a good 

u n d e r s t a n d i n g o f t h e f a c t o r s w h i c h may i n f l u e n c e i t s u s e . The p u r p o s e o f t h i s 

r e s e a r c h i s t o d e v e l o p and t e s t a m o d e l o u t l i n i n g p o t e n t i a l f a c t o r s and t h e i r 

i n t e r - r e l a t i o n s h i p s . 

B e c a u s e p e r s o n a l l y u s i n g IT c a n be v i e w e d as an i n n o v a t i v e b e h a v i o u r , 

two a r e a s o f p r i o r r e s e a r c h were u s e d t o d e v e l o p t h e r e s e a r c h m o d e l . F i r s t , 

t h e D i f f u s i o n o f I n n o v a t i o n s m o d e l ( R o g e r s , 1 9 8 3 ) , p o s t u l a t e s t h a t a d o p t i o n o f 

an i n n o v a t i o n i s d e p e n d e n t u p o n s e v e r a l p e r c e p t i o n s one has o f t h e i n n o v a t i o n . 

S e c o n d , t h e T h e o r y o f R e a s o n e d A c t i o n ( F i s h b e i n and A j z e n , 1 9 7 5 ) , p o s i t s t h a t 

b e h a v i o u r i n g e n e r a l i s m o t i v a t e d by an i n d i v i d u a l ' s a t t i t u d e t o w a r d s c a r r y i n g 

o u t t h e b e h a v i o u r , and h i s s u b j e c t i v e n o r m s . T h e s e norms a r e b a s e d o n what 

one t h i n k s t h a t o t h e r s e x p e c t one t o d o . These two t h e o r i e s w e r e m e l d e d i n t o 

a g e n e r a l r e s e a r c h m o d e l t o i n v e s t i g a t e t h e c e n t r a l r e s e a r c h q u e s t i o n s : 

1. What a r e t h e u s e r s ' , and n o n - u s e r s ' , u n d e r l y i n g p e r c e p t i o n s o f 
p e r s o n a l l y u s i n g IT? 

2 . Do any o f t h e above p e r c e p t i o n s d o m i n a t e ? I f s o , w h i c h a r e t h e y , 
how a r e t h e y l i n k e d , and how do t h e y a f f e c t t h e d e c i s i o n t o p e r s o n 
a l l y u s e IT? 

3 . What a r e t h e e f f e c t s o f o t h e r s ' e x p e c t a t i o n s a b o u t o n e ' s u s i n g IT on 
o n e ' s d e c i s i o n t o u s e , o r n o t u s e , IT? 



I tems t o measure t h e p e r c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t i n g , t h e 

s u b j e c t i v e n o r m s , and i n n o v a t i v e b e h a v i o u r was d e v e l o p e d and a d m i n i s t e r e d i n a 

c r o s s - s e c t i o n a l s u r v e y t o 540 i n d i v i d u a l s i n s e v e n o r g a n i s a t i o n s . T h r e e d a t a 

a n a l y s i s a p p r o a c h e s were u s e d , i n c l u d i n g a c o m p a r i s o n o f a d o p t e r s and n o n -

a d o p t e r s o f I T , r e g r e s s i o n a n a l y s i s , and s t r u c t u r a l e q u a t i o n m o d e l l i n g 

( L I S R E L ) . The a n a l y s i s r e s u l t s p r o v i d e s u p p o r t f o r t h e g e n e r a l m o d e l , and s i x 

o f t h e s e v e n s p e c i f i c r e s e a r c h h y p o t h e s e s . Usage o f t h e t e c h n o l o g y was f o u n d 

t o be h i g h l y c o r r e l a t e d w i t h o n e ' s a t t i t u d e s and s u b j e c t i v e n o r m s , and t h e 

d e t e r m i n a n t s o f a t t i t u d e w e r e c o n s i s t e n t w i t h d i f f u s i o n t h e o r y . 
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CHAPTER ONE 

INTRODUCTION 

In technology, anything is possible if 
you don't know it isn't available yet. 

Anon. 

Any problem can be solved given enough 
time and money, but you will never be 
given enough time and money. 

Anon. 

1.1 THE PROBLEM 

I n r e c e n t y e a r s a p a r t i c u l a r p r o b l e m w i t h i n o r g a n i s a t i o n s has b e e n h a v i n g 

c o n s i d e r a b l e t i m e and money d e v o t e d t o i t . T h i s p r o b l e m i s b a s e d on t h e f a c t 

t h a t t h e p r o p o r t i o n o f t h e w o r k f o r c e w h i c h p r o c e s s e s i n f o r m a t i o n r a t h e r t h a n 

p r o d u c e s m a t e r i a l goods has b e e n r i s i n g d r a m a t i c a l l y . I n t h e U . S . , e s t i m a t e s 

a r e t h a t i t i s now o v e r 50%, and w i l l r i s e t o 72% by t h e end o f t h e c e n t u r y 

( B a r c o m b , 1 9 8 1 ) , w h i l e i n Canada i t i s e x p e c t e d t o r e a c h 60% by t h e end o f t h e 

d e c a d e ( J . B r o w n , 1 9 8 4 ) . A t t h e same t i m e , h o w e v e r , w h i l e i n d u s t r i a l p r o d u c t 

i v i t y r o s e 85% i n t h e U . S . d u r i n g t h e 1 9 7 0 ' s , i t i s e s t i m a t e d t h a t w h i t e 

c o l l a r p r o d u c t i v i t y r o s e o n l y 4% ( C o n n e l l , 1 9 7 9 ) , o r may even have r e m a i n e d a t 

a 1 9 6 0 ' s l e v e l ( B o w e n , 1 9 8 6 ) . S e r i o u s a t t e m p t s , t h e r e f o r e , a r e now b e i n g made 

t o r a i s e t h e o u t p u t o f " i n f o r m a t i o n w o r k e r s " t h r o u g h l a r g e i n v e s t m e n t s i n 

a p p r o p r i a t e c o m p u t e r - b a s e d i n f o r m a t i o n t e c h n o l o g y ( C u r l e y & P y b u r n , 1982; 

Greenwood & G r e e n w o o d , 1984; Q u i b l e & Hammer, 1 9 8 4 ) . T h i s has c a u s e d a r a p i d 

g r o w t h i n t h e u s e o f c o m p u t e r s o u t s i d e t h e p r o f e s s i o n a l c o m p u t i n g c i r c l e s and 

has c r e a t e d a number o f i s s u e s and c o n c e r n s . These c o n c e r n s s t a r t e d t o 

d e v e l o p e a r l y i n t h e e v o l u t i o n o f t h e u s e o f i n f o r m a t i o n t e c h n o l o g y ( I T ) by 

l a y u s e r s ( n o n - s y s t e m s p r o f e s s i o n a l s ) . F o r e x a m p l e , some f i v e y e a r s a g o , one 

s u r v e y o f s e n i o r I n f o r m a t i o n Systems ( I S ) p r a c t i t i o n e r s and a c a d e m i c s had 

a l r e a d y i d e n t i f i e d among t h e i r t h r e e t o p c o n c e r n s t h e improvement o f IS 
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planning, the fa c i l i t a t i o n and management of end user computing (EUC), and the 

integration of data processing, telecommunications and office automation 

(Dickson et a l . , 1984). The use of IT by lay users is part of a l l 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, a l l 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 Information 

Systems (MIS) viewpoint, which concentrates mainly on problems created by the 

influx into computing 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 l i t t l e 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 OA and MIS have chronicled two significantly different 

reactions by potential users to IT. At one extreme is unbridled enthusiasm, 

wherein the user recognises the benefits of using the technology, and adopts 

i t wholeheartedly. The other extreme is overt hostility and resistance 

wherein users are often forced to adopt the technology against their w i l l . 

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 
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p r e s i d e n t o f one company was q u o t e d as s a y i n g t h a t u s e r IT was " a s n a r e and a 

d e l u s i o n " w h i c h a t e up r e s o u r c e s b u t p r o d u c e d l i t t l e i n t h e way o f r e s u l t s 

( P y b u r n , 1986, p . 4 9 ) . A t t h e same t i m e , h o w e v e r , a s e n i o r MIS e x e c u t i v e f r o m 

a F o r t u n e 500 f i r m was q u o t e d as s a y i n g t h a t u s e r IT i s " b e c o m i n g i n c r e a s i n g l y 

l i k e t h e t e l e p h o n e - e v e r y o n e s h o u l d have [ i f ] w i t h o u t b e i n g f o r c e d t o j u s t i f y 

i t on t h e b a s i s o f m e a s u r a b l e c o s t s a v i n g s " ( P y b u r n , 1986, p . 5 0 ) . These 

r e a c t i o n s seem t o t y p i f y t h e r e s p o n s e s t o u s e r IT a c r o s s o r g a n i s a t i o n s . The 

p u r p o s e , t h e r e f o r e , o f t h i s r e s e a r c h i s t o i n v e s t i g a t e t h e f a c t o r s w h i c h 

u n d e r l i e t h e s e r e a c t i o n s , w i t h p a r t i c u l a r r e f e r e n c e t o u s e r s , and p o t e n t i a l 

u s e r s , o f I T . As S t r a s s m a n (1985) p u t i t : " o n c e an e c o n o m i c a l l y f e a s i b l e and 

t e c h n o l o g i c a l l y e f f i c i e n t e l e c t r o n i c s y s t e m i s i n s t a l l e d i n t h e work p l a c e , 

t h e r e s t i l l r e m a i n s t h e q u e s t i o n : w i l l p e o p l e u s e i t ? " . I n t o o many i n s t a n 

c e s , t h e u n f o r t u n a t e answer has been " N o ! " . Many p e o p l e a r e s t i l l r e s i s t i n g 

t h e t e c h n o l o g y , o r a r e a c c e p t i n g i t o n l y g r u d g i n g l y . 

A l t h o u g h t h e r e a p p e a r t o be no h a r d q u a n t i t a t i v e d a t a d e s c r i b i n g how 

r e s i s t a n c e t o IT i s a f f e c t i n g i t s d i f f u s i o n , some i n d i c a t i o n s do e x i s t . F o r 

e x a m p l e , a s p e c i a l i s t i n t h e US O f f i c e o f P e r s o n n e l Management was q u o t e d as 

s a y i n g t h a t " a s many as 40 p e r c e n t o f a l l f u n c t i o n a l l y sound o f f i c e a u t o m a t i o n 

p r o j e c t s f a i l t o p r o v i d e t h e e x p e c t e d b e n e f i t s b e c a u s e o f a l a c k o f c o o p e r 

a t i o n f r o m u s e r s " ( F r e e d m a n , 1983 , p . 8 2 ) . More r e c e n t l y , one s u r v e y c o n c l u d e d 

t h a t i n t e g r a t e d o f f i c e sy s te m s have n o t been w i d e l y a c c e p t e d ( C a n n i n g , 1 9 8 5 a ) , 

w h i l e a s e c o n d s u r v e y o f some 6400 m i n i / m i c r o - c o m p u t e r s i t e s i n d i c a t e d t h a t 

o n l y 18% h a d some f o r m o f i n t e g r a t e d OA ( V e r i t y , 1 9 8 5 ) . I t i s u n c l e a r how 

many a d d i t i o n a l m a i n f r a m e OA s y s t e m s e x i s t , b u t i t i s c l e a r t h a t u s e o f IT i s 

n o t g r o w i n g as e x p e c t e d i n some q u a r t e r s , b u t i s m e e t i n g r e s i s t a n c e . I t seems 

t h a t t h e " o f f i c e o f t h e f u t u r e " i s s t i l l i n t h e f u t u r e i n many o r g a n i s a t i o n s . 
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W h i l e some r e s e a r c h e r s have c h r o n i c l e d t h e r e s i s t a n c e t o IT by l a y u s e r s , 

o t h e r s have d e s c r i b e d t h e r a p i d growth o f end user computing (EUC) and t h e 

p r o b l e m s t h a t c a n o c c u r when u s e r s e n t h u s i a s t i c a l l y t a k e t o t h e t e c h n o l o g y . 

EUC was d e s c r i b e d as " b o o m i n g " some f i v e y e a r s ago ( R o c k a r t & F l a n n e r y , 1983) , 

w i t h " g r o w t h r a t e s o f 50 t o 100 p e r c e n t p e r y e a r " ( G e r r i t y & R o c k a r t , 1982, 

p . l ) . I t a p p e a r s as i f t h i s growth i n EUC c o n t i n u e s t o d a y . A r e c e n t s u r v e y 

o f 295 f i r m s f o u n d t h a t 54 p e r c e n t had e s t a b l i s h e d o r g a n i s a t i o n a l s u b - u n i t s 

( I n f o r m a t i o n C e n t r e s ) whose r o l e s a r e s p e c i f i c a l l y t o s u p p o r t end u s e r s , w h i l e 

a n o t h e r 22 p e r c e n t o f t h e f i r m s i n d i c a t e d t h a t t h e y i n t e n d e d t o do t h e same 

w i t h i n t h e n e x t two y e a r s . The c o n c l u s i o n r e a c h e d by t h e a u t h o r was t h a t " e n d 

u s e r c o m p u t i n g w i l l c o n t i n u e t o grow" ( H o f f m a n , 1988) . To MIS p r o f e s s i o n a l s , 

t h i s growth c r e a t e s a number o f p r o b l e m s . 

One o f t h e c o n c e r n s f a c e d by MIS p r a c t i t i o n e r s i s how t o c o n t r o l m i c r o 

computers ( m i c r o s ) . T h i s c o n c e r n i s e v i d e n c e d i n t h e t i t l e s o f many a r t i c l e s , 

i n c l u d i n g " M a n a g i n g t h e M i c r o I n v a s i o n " ( C h r y s l e r , 1985) , "What To Do W i t h A l l 

T h o s e M i c r o s (Keen & Woodman, 1985) , and " C o n t r o l l i n g t h e M i c r o c o m p u t e r 

E n v i r o n m e n t " (Kahn & G a r c e a u , 1984) . I t appears t h a t , t o many o b s e r v e r s , EUC 

i s e q u a t e d t o t h e u s e o f m i c r o s , and t h e a t t e n t i o n o f many o r g a n i s a t i o n s and 

r e s e a r c h e r s , t h e r e f o r e , w i t h r e s p e c t t o EUC i s d i r e c t e d at t h i s t e c h n o l o g y 

( f o r example , P a v r i , 1988, f o c u s s e d s o l e l y on t h e u s e o f m i c r o s by m a n a g e r i a l 

l e v e l e m p l o y e e s ) . F u r t h e r m o r e , o f t h e I n f o r m a t i o n C e n t r e s i n t h e s u r v e y o f 

295 f i r m s c i t e d a b o v e , 90 p e r c e n t e v a l u a t e m i c r o c o m p u t e r s o f t w a r e f o r end 

u s e r s , w h i l e l e s s t h a n h a l f o f t h a t number e v a l u a t e m a i n f r a m e / m i n i s o f t w a r e 

f o r end u s e r s ( B o h l , 1988, p . 4 8 ) . In any e v e n t , i t seems as i f m i c r o c o m p u t e r s 

a r e s e e n i n many f i r m s as a p r o b l e m , but i t i s a p r o b l e m o f c o n t r o l and 

i n t e g r a t i o n b e c a u s e o f t h e i r p r o l i f e r a t i o n , not a p r o b l e m o f g e t t i n g i n d i v i d 

u a l s t o u s e t h e m a c h i n e s . 
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Another major concern among the IS community i s that many end users are 

under-educated with respect to computing. This lack of education could have a 

s i g n i f i c a n t , negative impact on decisions made by these users, and on the 

o v e r a l l i n t e g r i t y of t h e i r computing. Examples ex i s t of enthusiastic yet i l l 

t r a ined end users making mistakes costing firms tens of thousands of d o l l a r s , 

because they d i d not test properly t h e i r self-developed programmes (G.B. 

Davis, 1981). End users are also characterised as having "a frequently 

careless ... at t i t u d e toward system operational e f f i c i e n c y " (Guimaraes, 1984), 

The more users who do t h e i r own computing, the more i t i s f e l t that the 

o v e r a l l information system's e f f i c i e n c y w i l l be degraded. F i n a l l y , many 

writers see end users as creating a threat to the role and future of IS 

professionals (Laberis, 1983; Guimaraes, 1984; Zink, 1984). One argument i s 

that "personal computers have already made users largely independent of 

mainframes [and that] future developments i n software w i l l enable [them] to be 

independent of IS departments for software support, as well" (Dearden, 1987). 

A l l of these issues and concerns are raised by the large i n f l u x of end users 

into computing. None i s 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 e n t h u s i a s t i c a l l y . U n t i l these forces are understood, addressed, and 

managed appropriately, many of the attempts to control the d i f f u s i o n and use 

of end user IT may be seen as " t u r f protecting" by the users. Thus, these 

forces need to be i d e n t i f i e d . 

The question which must be addressed, therefore, i s why there e x i s t s , on 

the one hand, a tremendous p u l l by some users towards using IT, and on the 

other hand, a resistance to using the technology by many other p o t e n t i a l 

users. If the forces which are at work i n either case can be understood, i t 
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w i l l p r o v i d e a t r e m e n d o u s a d v a n t a g e t o o r g a n i s a t i o n s w h i c h a r e t r y i n g t o 

manage t h e d i f f u s i o n o f I T . 

1 . 2 RESEARCH GOALS AND QUESTIONS 

The m o t i v a t i o n f o r t h e p r e s e n t r e s e a r c h i s t w o f o l d . The f i r s t i s t o 

i n v e s t i g a t e and v a l i d a t e a t h e o r e t i c a l b a s i s f o r t h e s t u d y and management o f 

t h e u s e o f IT by l a y p e r s o n s . I t does t h i s t h r o u g h t h e d e v e l o p m e n t and t e s t i n g 

o f a p a r t i c u l a r m o d e l o f t h e p r o c e s s by w h i c h p o t e n t i a l u s e r s d e c i d e t o a d o p t 

o r r e j e c t p e r s o n a l , h a n d s - o n u s e o f i n f o r m a t i o n t e c h n o l o g y . As w i l l be 

d i s c u s s e d more f u l l y i n s u b s e q u e n t c h a p t e r s , t h e r e s e a r c h i s b a s e d on two 

d i s t i n c t y e t t h e o r e t i c a l l y l i n k e d b o d i e s o f r e s e a r c h . These a r e t h e diffusion  

of innovations p a r a d i g m , and t h e attitudes p a r a d i g m . D i f f u s i o n t h e o r y has 

d e v e l o p e d o v e r t h e y e a r s as a b a s i s f o r u n d e r s t a n d i n g and e x a m i n i n g t h e 

i n t r o d u c t i o n o f i n n o v a t i o n s . I n t h a t t h e u s e o f i n f o r m a t i o n t e c h n o l o g y b y l a y 

u s e r s i s an i n n o v a t i o n w i t h i n t h e w o r k p l a c e , t h e r e s h o u l d be b e n e f i t i n u s i n g 

d i f f u s i o n t h e o r y t o examine t h e t e c h n o l o g y ' s a d o p t i o n o r r e j e c t i o n by p o t e n 

t i a l u s e r s . A t t i t u d e s t h e o r y has had s i g n i f i c a n t s u c c e s s i n p r e d i c t i n g 

b e h a v i o u r i n g e n e r a l , w i t h one o f t h e most s u c c e s s f u l models b e i n g t h e Theory 

of Reasoned Action, as d e v e l o p e d by F i s h b e i n and A j z e n ( F i s h b e i n and A j z e n 

1975; A j z e n and F i s h b e i n , 1 9 8 0 ) . T h i s t h e o r y s h o u l d h e l p t o g a i n i n s i g h t i n t o 

t h e f o r c e s w h i c h u n d e r l i e t h e p a r t i c u l a r b e h a v i o u r o f a d o p t i o n o r r e j e c t i o n o f 

I T . 

B o t h b o d i e s o f t h e o r y p o s i t t h a t b e h a v i o u r , i n t h i s c a s e p e r s o n a l u s e o f 

I T , i s v e r y much a f u n c t i o n o f b o t h p e r s o n a l and s o c i a l f a c t o r s . I n t e r m s 

u s e d by t h e Theory of Reasoned Action, t h e p e r s o n a l f a c t o r i s b a s e d on o n e ' s 

perceptions a b o u t t h e outcomes o f p e r f o r m i n g t h e b e h a v i o u r , w h i c h a r e s y n t h e -

s i s e d i n t o an Attitude about t h e b e h a v i o u r . The s o c i a l f a c t o r i s a f u n c t i o n 
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o f w h e t h e r one p e r c e i v e s t h a t o t h e r s e x p e c t one t o c a r r y o u t t h e b e h a v i o u r , i n 

t h i s c a s e t o a c t u a l l y u s e t h e t e c h n o l o g y . T h i s i s t e r m e d t h e S u b j e c t i v e Norm. 

D i f f u s i o n t h e o r y p r o v i d e s c o n s i d e r a b l e i n s i g h t i n t o t h e d e t e r m i n a n t s o f t h e s e 

two f a c t o r s w i t h r e g a r d t o t h e a d o p t i o n o r r e j e c t i o n o f an i n n o v a t i o n . T h i s 

r e s e a r c h w i l l draw on b o t h b o d i e s o f w o r k t o examine t h e a c c e p t a n c e o f i n f o r 

m a t i o n t e c h n o l o g y b y l a y u s e r s . I t w i l l p a y p a r t i c u l a r a t t e n t i o n t o t h e 

p e r c e p t i o n s o f t h e s e u s e r s a b o u t t h e outcomes o f u s i n g , o r p o t e n t i a l l y u s i n g , 

t h e t e c h n o l o g y , and t o t h e i r p e r c e p t i o n s o f w h e t h e r o t h e r s e x p e c t them t o 

a d o p t o r t o r e j e c t i t s u s e . 

The s e c o n d g o a l o f t h e r e s e a r c h , once t h e t h e o r y i s t e s t e d w i t h r e s p e c t 

t o t h e d i f f u s i o n o f I T , i s t o p r o v i d e a b a s i s f o r t h e d e r i v a t i o n o f p r e s c r i p 

t i o n s and g u i d e l i n e s f o r a d d r e s s i n g , and s u b s e q u e n t l y m a n a g i n g , t h e c o n c e r n s 

o f MIS p r o f e s s i o n a l s and managers w i t h r e s p e c t t o t h e d i f f u s i o n o f u s e r I T . 

T h e s e c o n c e r n s r e l a t e b o t h t o t h e r e s i s t a n c e t o IT by some p o t e n t i a l u s e r s , 

and t o i t s p e r h a p s o v e r l y e n t h u s i a s t i c a d o p t i o n by o t h e r s . I f p r e s c r i p t i o n s 

and g u i d e l i n e s c a n be d e v e l o p e d , h o p e f u l l y b o t h t h e t i m e and money d e v o t e d t o 

t h i s p r o b l e m s h o u l d be more w i s e l y s p e n t . 

T h u s , t h e m a j o r q u e s t i o n s u n d e r l y i n g t h e r e s e a r c h i n c l u d e : 

1. W h a t a r e t h e ( p o t e n t i a l ) u s e r s ' u n d e r l y i n g perceptions o f 
p e r s o n a l l y u s i n g i n f o r m a t i o n t e c h n o l o g y ? 

2. Do a n y o f t h e p e r c e p t i o n s of p e r s o n a l l y u s i n g IT p r e d o m i n a t e ? 
If s o , w h i c h a r e t h e y , how a r e t h e y l i n k e d , a n d how do t h e y 
a f f e c t t h e d e c i s i o n to p e r s o n a l l y u s e I T ? 

3. W h a t a r e t h e e f f e c t s o f o t h e r s ' expectations a b o u t o n e ' s u s i n g 
IT on one's decision to use, or not use, IT? 
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1.3 THE PERSONAL WORK STATION 

B e c a u s e t h e r e a c t i o n t o i n f o r m a t i o n t e c h n o l o g y seems t o be q u i t e g e n e r a l , 

n o t d e p e n d e n t on s p e c i f i c i n s t a n c e s o f t h e t e c h n o l o g y , t h i s s t u d y w i l l f o c u s 

on t h e a d o p t i o n o r r e j e c t i o n o f u s e o f " g e n e r i c I T " , t e r m e d t h e Personal Work 

Station (PWS) . The PWS i s d e f i n e d as a s e t o f c o m p u t e r i s e d t o o l s d e s i g n e d f o r 

p e r s o n a l u s e b y an individual, w h i c h u s u a l l y c o n s i s t s o f a personal computer 

(microcomputer) w i t h one o r more s o f t w a r e p a c k a g e s , s u c h as a s p r e a d s h e e t o r 

w o r d p r o c e s s i n g programme. A PWS c o u l d a l s o be a computer terminal t h a t i s 

h o o k e d up t o a m a i n f r a m e c o m p u t e r , a g a i n w i t h t h e a p p r o p r i a t e s o f t w a r e . The 

k e y a s p e c t o f a PWS i s t h a t i t i s c o m p u t e r t e c h n o l o g y u s e d d i r e c t l y b y t h e 

u s e r , as o p p o s e d t o t h r o u g h a t h i r d p a r t y . S e c o n d l y , t h e use o f t h e PWS i s 

g e n e r a l l y i n t e r a c t i v e . T h i s v i e w o f a PWS c o u l d i n c l u d e a s i n g l e , o n - l i n e 

s y s t e m u s e d f r o m a t e r m i n a l . I n t h i s i n s t a n c e , i t s use w o u l d l i k e l y be 

d e t e r m i n e d by o n e ' s j o b , and t h u s t h i s a s p e c t o f PWS usage w i l l a l s o be 

i n v e s t i g a t e d . 

Some r e s e a r c h e r s have c o n c e n t r a t e d s p e c i f i c a l l y on t h e m i c r o c o m p u t e r as 

t h e b a s i s f o r s t u d y i n g t h e u s e o f IT ( s e e , f o r e x a m p l e , P a v r i , 1 9 8 8 ) . T h i s 

seems t o be o v e r l y l i m i t i n g i n t h a t u s e o f e i t h e r a mainframe t e r m i n a l , o r a 

m i c r o c o m p u t e r , a r e v e r y s i m i l a r a t t h e l e v e l o f t h e i n d i v i d u a l u s e r . From a 

f u n c t i o n a l p e r s p e c t i v e , b o t h k i n d s o f I T a r e e m p l o y e d i n o r g a n i s a t i o n s by l a y 

u s e r s t o c a r r y o u t many s i m i l a r t a s k s . M o r e o v e r , i t seems t h a t t h a t t h e 

d i f f e r e n c e s b e t w e e n t e r m i n a l s o r m i c r o s f o r n o n - c o m m u n i c a t i o n s a p p l i c a t i o n s , 

w h i l e s t i l l e v i d e n t , a r e b e c o m i n g i n c r e a s i n g l y t r a n s p a r e n t t o u s e r s . Many 

" u s e r f r i e n d l y " applications o r i g i n a l l y d e v e l o p e d f o r m i c r o s ( e . g . w o r d 

p r o c e s s i n g , s p r e a d s h e e t s , e t c . ) a r e now o f f e r e d on m a i n f r a m e s , w h i l e some 

a p p l i c a t i o n s o r i g i n a l l y d e v e l o p e d f o r m a i n f r a m e s ( e . g . s t a t i s t i c a l p a c k a g e s 

s u c h as SPSS) a r e now a v a i l a b l e f o r m i c r o s . The l a t t e r d e v e l o p m e n t has been 
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made p o s s i b l e b e c a u s e t h e p e r f o r m a n c e o f m i c r o s , i n c l u d i n g f i l e s t o r a g e 

c a p a c i t y , p r o c e s s i n g power and s p e e d , i s i m p r o v i n g d r a m a t i c a l l y t o c l o s e t h e 

gap w i t h m a i n f r a m e s . T h i s a g a i n t e n d s t o r e d u c e t h e d i f f e r e n c e s b e t w e e n 

m a i n f r a m e and m i c r o u s e . I n f a c t , i t has been a r g u e d t h a t dumb t e r m i n a l s w i l l 

become o b s o l e t e , and t h e p e r s o n a l computer and i n t e l l i g e n t t e r m i n a l w i l l 

e v e n t u a l l y merge i n " a s i n g l e b o x " ( H e a l y , 1 9 8 7 ) . F i n a l l y , t h e d i s c u s s i o n i n 

t h e v a r i o u s b o d i e s o f l i t e r a t u r e t e n d s t o d e a l n o t w i t h t h e r e a c t i o n o f 

i n d i v i d u a l s t o s p e c i f i c forms o f I T , b u t t o I T i n g e n e r a l . T h e r e f o r e , t o 

examine t h e s e r e a c t i o n s a t an i n i t i a l macro l e v e l , t h i s f o c u s o f t h i s r e s e a r c h 

i s o n t h e g e n e r i c P e r s o n a l Work S t a t i o n , as d e f i n e d a b o v e . 

1 . 4 RESEARCH AND DISSERTATION OVERVIEW 

T h i s d i s s e r t a t i o n i s o r g a n i s e d as f o l l o w s . The n e x t c h a p t e r p r o v i d e s a 

b r i e f r e v i e w o f some o f t h e w o r k c o n d u c t e d t o d a t e w i t h r e s p e c t t o t h e u s e o f 

IT by l a y p e r s o n s . I n t h a t m a n a g i n g t h e d i f f u s i o n o f end u s e r IT c a n be 

v i e w e d as a s p e c i f i c i n s t a n c e o f t h e i m p l e m e n t a t i o n o f an i n f o r m a t i o n s y s t e m , 

t h e c h a p t e r a l s o d i s c u s s e s i m p l e m e n t a t i o n r e s e a r c h w i t h i n M I S . 

C h a p t e r T h r e e t h e n f o c u s e s on t h e t h e o r e t i c a l u n d e r p i n n i n g s o f t h i s 

r e s e a r c h . As was d i s c u s s e d a b o v e , t h i s s t u d y i s b a s e d p r i m a r i l y on t h e T h e o r y 

o f R e a s o n e d A c t i o n ( F i s h b e i n and A j z e n , 1975 ) , w h i c h i s a g e n e r a l i s e d t h e o r y 

o f b e h a v i o u r . D i f f u s i o n t h e o r y i s u s e d t o c o u c h t h i s g e n e r a l t h e o r y i n t h e 

p a r t i c u l a r c o n t e x t o f a d o p t i n g o r r e j e c t i n g i n f o r m a t i o n t e c h n o l o g y . I t h e l p s 

t o d e t e r m i n e t h e s p e c i f i c p e r c e p t i o n s o f p e r f o r m i n g t h e b e h a v i o u r w h i c h s h o u l d 

be s a l i e n t i n f o r m i n g an o v e r a l l A t t i t u d e about , a d o p t i n g PWS u s a g e . The 

c h a p t e r d e v e l o p s and p r e s e n t s t h e r e s e a r c h model w h i c h g u i d e d t h e d a t a c o l l e c 

t i o n and a n a l y s i s . 
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G i v e n t h e n a t u r e o f t h e r e s e a r c h q u e s t i o n s and t h e v a r i a b l e s t o be 

s t u d i e d , i t was c o n c l u d e d t h a t a f i e l d s u r v e y w o u l d be t h e most a p p r o p r i a t e 

r e s e a r c h a p p r o a c h . T h i s r e q u i r e d t h e i d e n t i f i c a t i o n a n d / o r d e v e l o p m e n t o f a 

s u r v e y i n s t r u m e n t w i t h w h i c h t h e d a t a w o u l d be g a t h e r e d . C h a p t e r F o u r d e 

s c r i b e s t h e s e a c t i v i t i e s , and p r e s e n t s i n d e t a i l t h e i n s t r u m e n t d e v e l o p m e n t 

p r o c e s s t h a t was c a r r i e d o u t . 

C h a p t e r F i v e p r e s e n t s t h e d a t a c o l l e c t i o n and a n a l y s i s a c t i v i t i e s . I t 

shows t h a t t h e r e s e a r c h model i s s u p p o r t e d by t h e d a t a , a s , t o some d e g r e e , 

a r e v i r t u a l l y a l l o f t h e r e s e a r c h h y p o t h e s e s . A n a l y s i s o f t h e d a t a shows t h a t 

a d o p t i o n o f IT i s p r e d i c a t e d by t h r e e m a j o r f a c t o r s : o n e ' s A t t i t u d e about 

u s i n g t h e t e c h n o l o g y , t h e p e r c e p t i o n t h a t o t h e r s e x p e c t one t o u s e t h e t e c h 

n o l o g y ( t h e S u b j e c t i v e N o r m ) , and t h e p e r c e p t i o n t h a t one i s r e q u i r e d t o use 

t h e t e c h n o l o g y i n o n e ' s j o b . The l a s t f a c t o r i s i n v e s t i g a t e d by d e t e r m i n i n g 

t h e d e g r e e t o w h i c h one f e e l s u s e o f t h e t e c h n o l o g y i s v o l u n t a r y . F u r t h e r 

m o r e , a n a l y s i s o f t h e d a t a shows t h a t d i f f u s i o n t h e o r y i s most b e n e f i c i a l i n 

d e f i n i n g t h e v a r i a b l e s w i t h w h i c h t o s e t t h e T h e o r y o f R e a s o n e d A c t i o n i n t o 

c o n t e x t . I n p a r t i c u l a r , t h e p e r c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t i o n s , as 

d e f i n e d i n d i f f u s i o n t h e o r y , a r e s i g n i f i c a n t d e t e r m i n a n t s o f o n e ' s a t t i t u d e 

t o w a r d s u s i n g t h e i n n o v a t i o n , and h e l p e x p l a i n t h e d i f f e r e n t r e a c t i o n s o f 

i n d i v i d u a l s t o u s i n g I T . 

F i n a l l y , C h a p t e r S i x d i s c u s s e s t h e i m p l i c a t i o n s and l i m i t a t i o n s o f t h e 

s t u d y . P a r t i c u l a r r e f e r e n c e i s p a i d t o t h e - r e s e a r c h q u e s t i o n s as o u t l i n e d 

e a r l i e r , and t o t h e m a n a g e r i a l i m p l i c a t i o n s o f t h e outcomes o f t h e d a t a a n a l y 

s i s . The C h a p t e r c o n c l u d e s w i t h some s u g g e s t i o n s f o r f u t u r e r e s e a r c h . 
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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 p u r p o s e o f t h i s c h a p t e r i s t o b r i e f l y o u t l i n e t h e k e y i s s u e s t h a t 

h a v e been i d e n t i f i e d w i t h r e s p e c t t o m a n a g i n g t h e u s e o f i n f o r m a t i o n t e c h n o l 

ogy ( I T ) by l a y u s e r s , and t o h i g h l i g h t some o f t h e r e s e a r c h t h a t has b e e n 

c o n d u c t e d t o d a t e t h a t r e l a t e s t o t h i s phenomenon. I n g e n e r a l , t h i s i n c l u d e s 

r e s e a r c h on e n d u s e r c o m p u t i n g ( E U C ) , O f f i c e A u t o m a t i o n ( O A ) , i n f o r m a t i o n 

s y s t e m s i m p l e m e n t a t i o n , and a t t i t u d e s t o w a r d s use o f i n f o r m a t i o n s y s t e m s . The 

c h a p t e r c o n c l u d e s b y p r e s e n t i n g arguments f o r v i e w i n g use o f t h e PWS as an 

i n n o v a t i o n , and d i s c u s s e s t h e b e n e f i t s o f u s i n g d i f f u s i o n o f i n n o v a t i o n s 

t h e o r y t o i n v e s t i g a t e t h e a c c e p t a n c e o f PWS i n o r g a n i s a t i o n s . 

2.2 ISSUES 

2 .2 .1 G e n e r a l 

As was d i s c u s s e d i n C h a p t e r One, t h e g e n e s i s o f t h e m o t i v a t i o n f o r t h i s 

r e s e a r c h was i n t h e i s s u e s r a i s e d by r e s e a r c h i n t o end u s e r c o m p u t i n g and 

o f f i c e a u t o m a t i o n . These h a v e been t h e p r i m a r y a r e a s where d i r e c t i n v e s t i g a 

t i o n o f t h e u s e o f IT by l a y u s e r s has been c a r r i e d o u t . The l i t e r a t u r e 

i n d i c a t e s t h a t t h e r e seems t o be a w i d e range o f d i s t i n c t l y d i f f e r e n t r e a c 

t i o n s t o use o f PWS, f r o m e n t h u s i a s t i c a d o p t i o n t h r o u g h a p a t h y t o h o s t i l e 

r e j e c t i o n . T h i s s e c t i o n w i l l v e r y b r i e f l y r e v i e w some o f t h e work t o d a t e i n 

t h i s a r e a . 
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OA and EUC a r e d i s c u s s e d t o g e t h e r b e c a u s e , a l t h o u g h t h e y may have d i f f e r e n t 

f o c i , a t t h e l e v e l o f t h e i n d i v i d u a l a d o p t e r t h e y p r e s e n t s i m i l a r o p p o r t u n i 

t i e s and h a z a r d s . F o r e x a m p l e , w h i l e s e v e r a l d e f i n i t i o n s o f b o t h EUC and OA 

e x i s t , few h e l p t o d i f f e r e n t i a t e b e t w e e n t h e two phenomena. A t y p i c a l d e f i 

n i t i o n o f OA i s " t h e i n c o r p o r a t i o n o f a p p r o p r i a t e t e c h n o l o g y t o h e l p p e o p l e 

manage i n f o r m a t i o n " ( B a r c o m b , 1981 , p . l ; s e e a l s o Greenwood & G r e e n w o o d , 1984; 

M e y e r , 1983; and V o g e l & W e t h e r b e , 1 9 8 5 ) . EUC i s g e n e r a l l y seen t o be t h e 

d i r e c t h a n d s - o n u s e o f a computer by a n o n - s y s t e m s i n d i v i d u a l ( s e e H e n d e r s o n & 

T r e a c y , 1984; R o c k a r t & F l a n n e r y , 1983; S p r a g u e & M c N u r l i n , 1 9 8 6 ) . The 

s i m i l a r i t y b e t w e e n t h e s e d e f i n i t i o n s i s more s t r i k i n g t h a n any d i f f e r e n c e , 

w h i c h i s a l s o t r u e f o r t h e s p e c i f i c u s e s o f t h e PWS t h a t a r e d i s c u s s e d by 

w r i t e r s i n e a c h a r e a . F o r e x a m p l e , w i t h i n OA some i n c l u d e s u c h f u n c t i o n s as 

d a t a p r o c e s s i n g , d e c i s i o n s u p p o r t s y s t e m s , and d a t a b a s e management s y s t e m s 

( s e e Greenwood & G r e e n w o o d , 1 9 8 4 ) , w h i l e u n d e r EUC o t h e r s d i s c u s s w o r d p r o 

c e s s i n g , e l e c t r o n i c c a l e n d a r s and e l e c t r o n i c m a i l ( s e e B e n s o n , 1983; C a n n i n g , 

1 9 8 5 c ) . T h u s , t h e r e a p p e a r s t o be no c l e a r d i s t i n c t i o n between EUC and OA 

b a s e d on e i t h e r t h e i r d e f i n i t i o n s o r t h e i r a p p l i c a t i o n s . They b o t h c a n be 

v i e w e d as t h e u s e o f IT by n o n - s y s t e m s p r o f e s s i o n a l s , o f f e r i n g s i m i l a r b e n e 

f i t s and c r e a t i n g s i m i l a r p r o b l e m s . T h e r e f o r e , a t t h e l e v e l o f t h e i n d i v i d u a l 

a d o p t e r , m a n a g i n g t h e u s e o f t h e PWS s h o u l d r e q u i r e s i m i l a r a p p r o a c h e s . 

2 . 2 . 2 B e n e f i t s a n d P r o b l e m s 

As has b e e n d i s c u s s e d i n C h a p t e r One and i n t h e p r e v i o u s s e c t i o n , t h e 

i s s u e s w i t h i n OA and EUC t e n d t o r e v o l v e a r o u n d t h e u s a g e o f t h e PWS. W i t h i n 

E U C , t h e m a i n i s s u e i s t h e r a p i d g r o w t h o f PWS u s a g e , and t h e p r o b l e m s t h i s 

c r e a t e s , w h i l e i n OA t h e m a i n f o c u s i s p r i m a r i l y on t h e p o t e n t i a l u s e r s ' 

r e s i s t a n c e t o t h e t e c h n o l o g y . When t h e b e n e f i t s o f u s i n g t h e t e c h n o l o g y a r e 
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i n d i c a t e d , t h e y g e n e r a l l y r e l a t e t o e f f e c t i v e n e s s and e f f i c i e n c y c o n c e r n s . 

F o r e x a m p l e , p e r s o n a l l y u s i n g t h e t e c h n o l o g y i s p e r c e i v e d as b e i n g q u i c k e r 

t h a n h a v i n g t o go t h r o u g h an i n t e r m e d i a r y , and more e f f e c t i v e t h a n t h e u s e r 

t r y i n g t o i n d i c a t e t o a t h i r d p a r t y what h i s needs a r e . The u s e r "knows what 

he w a n t s " and s h o u l d be a l l o w e d t o g e t i t f o r h i m s e l f . . From t h e I n f o r m a t i o n 

S e r v i c e s D e p a r t m e n t ' s ( I S D ' s ) p e r s p e c t i v e , t h e b e n e f i t o f h a v i n g u s e r s r e 

s p o n s i b l e f o r d e v e l o p i n g t h e i r own a p p l i c a t i o n s i s t h a t i t i s s e e n as one way 

o f " b r e a k i n g t h e s y s t e m s d e v e l o p m e n t b o t t l e n e c k " ( A l l o w a y & Q u i l l a r d , 1983 ; 

G r e m i l l i o n & P y b u r n , 1983) . From t h e u s e r s ' p e r s p e c t i v e , one b e n e f i t o f PWS 

u s a g e i s t h a t i t f r e e s them f r o m d e p e n d e n c y on t h e I S D . These a r e o n l y a few 

o f t h e ways i n w h i c h l a y u s e o f IT c a n be o f a s s i s t a n c e i n o r g a n i s a t i o n s . I n 

s h o r t , a l t h o u g h e f f e c t i v e n e s s and e f f i c i e n c y c a n be a c h i e v e d i n many w a y s , 

h a n d s - o n u s e o f t h e t e c h n o l o g y i s t h e v e h i c l e f o r d o i n g s o . 

Use o f i n f o r m a t i o n t e c h n o l o g y , h o w e v e r , i s n o t a l w a y s s e e n as b e n e f i 

c i a l . I n f a c t , r e s i s t a n c e t o t h e u s e o f IS i n g e n e r a l has been a f a c t o f l i f e 

f o r y e a r s . O v e r t w e n t y y e a r s a g o , A c k o f f (1967) a r g u e d t h a t " o f t h o s e [ compu

t e r i z e d management i n f o r m a t i o n s y s t e m s h e ' d ] s e e n i m p l e m e n t e d , most h a v e n o t 

m a t c h e d e x p e c t a t i o n s and some have b e e n o u t r i g h t f a i l u r e s " . T h i s l e a d s t o a 

r e s i s t a n c e t o be i n v o l v e d w i t h t h e s y s t e m . R e s i s t a n c e c a n a l s o e x i s t , howev

e r , t o f u n c t i o n a l l y sound s y s t e m s . F o r e x a m p l e , A r g y r i s (1970) p r e s e n t e d 

s e v e r a l a rguments why managers w o u l d r e s i s t " r a t i o n a l " management i n f o r m a t i o n 

s y s t e m s . Among them was t h e argument t h a t usage o f an MIS w o u l d p u t i n f o r m a 

t i o n i n c r e a s i n g l y u n d e r c o n t r o l o f s e n i o r management, and r e v e a l t o i t t h i n g s 

i t h a d n e v e r s e e n b e f o r e , t h u s hemming i n m i d d l e managers . F u r t h e r m o r e , he 

a r g u e d t h a t u s a g e o f an MIS makes a m i d d l e manager more a c c o u n t a b l e f o r w i d e r 

r a n g e s o f i n f o r m a t i o n . By n o t u s i n g t h e M I S , t h e r e f o r e , t h e m i d d l e manager 
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m i g h t be a b l e t o c o n t i n u e t o a v o i d t h e s e d e v e l o p m e n t s . As c a n be s e e n , 

A r g y r i s ' a r g u m e n t s were n o t i n t h e c o n t e x t o f a c t u a l h a n d s - o n u s e o f t h e 

s y s t e m , b u t s i m p l y i n t h e m a n a g e r ' s u s e o f i t s o u t p u t s . H i s i d e a s were e c h o e d 

some f o u r t e e n y e a r s l a t e r : 

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 p o t e n t i a l e f f e c t t h i s i s h a v i n g on a c t u a l u s e r s i s b e s t i l l u s t r a t e d 

i n t h e f o l l o w i n g comment f r o m a p r a c t i s i n g C h a r t e r e d A c c o u n t a n t : 

In carrying out a Section 8100 review, I 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). 

T h u s , i m p l e m e n t a t i o n o f i n f o r m a t i o n s y s t e m s has o f t e n s e r v e d t o r a i s e 

e x p e c t a t i o n s a b o u t i n d i v i d u a l s ' p e r f o r m a n c e , a f a c t o r w h i c h c o u l d l e a d t o 

r e s i s t a n c e t o i t s u s a g e . T h i s c e r t a i n l y a l s o h o l d s f o r u s e o f t h e PWS, o f 

w h i c h t h e above a c c o u n t a n t ' s comments a r e l i k e l y an e x a m p l e . The r e s i s t a n c e 
o 

t o PWS, h o w e v e r , goes b e y o n d t h e s e c o n c e r n s . R e s i s t a n c e t o PWS a l s o r e l a t e s 

t o t h e s i g n i f i c a n t changes w i t h i n o r g a n i s a t i o n s t h a t PWS usage may w r e a k , and 

i s e v i d e n c e d i n s u c h t i t l e s as "The R o c k y Road t o O f f i c e A u t o m a t i o n " ( C h a p t e r 

15 i n S p r a g u e & M c N u r l i n , 1 9 8 6 ) . T h e r e a r e many h y p o t h e s i s e d r e a s o n s f o r t h i s 

r e s i s t a n c e , i n c l u d i n g t h e f e a r by many w o r k e r s t h a t t h e i n f l u x o f t h e t e c h 

n o l o g y w i l l r e s u l t i n t h e l o s s o f t h e i r j o b s ( C a n n i n g , 1985b; Q u i b l e & Hammer, 

1984; T h i e l , 1 9 8 4 ) . T h i s i s f u e l e d by t h e f a c t t h a t one o f t h e t o u t e d a d v a n 

t a g e s o f o f f i c e a u t o m a t i o n i s a r e d u c t i o n i n l a b o u r c o s t s . F o r o t h e r s , t h e r e 
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i s the simple d i f f i c u l t y of "human adjustment to technology" (Matherly & 

Matherly, 1985; U t t a l , 1982). This phenomenon i s not peculiar to computers, 

but has existed for decades, dating back at least to the i n d u s t r i a l revolu

t i o n . In fact, the word "sabotage" has been traced back to the reaction of 

weavers to the introduction of mechanical looms i n Europe. These workers 

attempted to wreck the looms by throwing t h e i r wooden shoes, c a l l e d "sabots", 

into the machinery. Overall, these factors can create a s i g n i f i c a n t negative 

reaction to IT, termed "technostress", which i s the " i n a b i l i t y of an i n d i v i d 

ual or organization to adapt to the introduction and operation of new technol

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

The new IT also c a r r i e s the threat of both d e s k i l l i n g and a l i e n a t i n g 

workers (Blackwell, 1988; Wynne & Otway, 1983; Zuboff, 1982). " D e s k i l l i n g " 

includes removing human judgement from decision making, and instead s u b s t i 

t u t i n g reliance on "computer" d i r e c t i o n for actions. "Alienation" i s a r e s u l t 

of the changing i n t e r a c t i o n patterns among workers, where the computer becomes 

the primary focus of i n t e r a c t i o n , not other people. Both d e s k i l l i n g and 

a l i e n a t i o n are s i g n i f i c a n t l y discouraging to the affected employees. Certain 

systems can also increase the organisation's a b i l i t y to monitor and control 

i n d i v i d u a l s ' work (Keen, 1981, Zuboff, 1982). Typists' keystrokes can be 

analysed, so that typing accuracy and speed can be accurately computed, and 

degradation i n performance quickly i d e n t i f i e d . For employees dealing with the 

p u b l i c , the length of their, i n t e r a c t i o n with c l i e n t s can be monitored and then 

compared to the results of the i n t e r a c t i o n . The author i s aware of a major 

a i r l i n e which i s using such information as the basis for salary adjustments of 

t h e i r t i c k e t i n g and check-in personnel. Even the time away from terminals can 

be reported. F i n a l l y , indications exist that prolonged exposure to video 
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d i s p l a y t e r m i n a l s ( V D T ' s ) may h a v e n e g a t i v e e f f e c t s on o n e ' s h e a l t h , w h i c h i s 

b e c o m i n g a m a j o r c o n c e r n t o many e m p l o y e e s , e s p e c i a l l y women (Debow, 1988; 

K i r k p a t r i c k , 1988; S u s s e r , 1 9 8 7 ) . Among t h e p o t e n t i a l p r o b l e m s a r e s e v e r e 

b a c k p a i n , eye s t r a i n , i n c r e a s e d s t r e s s , and p r e g n a n c y d i f f i c u l t i e s b e c a u s e o f 

VDT e l e c t r o m a g n e t i c r a d i a t i o n . 

These n e g a t i v e a s p e c t s o f t e c h n o l o g i c a l change a r e a l l b e c o m i n g w e l l 

p u b l i c i s e d ( T h i e l , 1 9 8 4 ) . A p p a r e n t l y , h o w e v e r , many i n d i v i d u a l s a l s o r e s i s t 

u s i n g t h e PWS s i m p l y b e c a u s e t h e y f a i l t o see any o f i t s b e n e f i t s ( S a l e r n o , 

1 9 8 5 ) . T h i s i s t r u e among s e n i o r l e v e l s o f t h e o r g a n i s a t i o n as w e l l . Some 

e x e c u t i v e s see PWS u s a g e s i m p l y as " e x e c u t i v e s t y p i n g " ( F e a r o n , 1984; B e n s o n , 

1 9 8 3 ) , o r as a means o f r e d u c i n g t h e i r "human" s u p p o r t . T h u s , t h e i r p e r s o n a l 

u s e o f t h e t e c h n o l o g y o f f e r s no p e r c e i v e d a d v a n t a g e o v e r t h e t h e i r c u r r e n t way 

o f o p e r a t i n g , and t h e y r e j e c t u s i n g t h e m a c h i n e . More i m p o r t a n t l y , h o w e v e r , 

t h i s l a c k o f p e r c e i v e d b e n e f i t s may be l e a d i n g some s e n i o r e x e c u t i v e s t o 

i n a p p r o p r i a t e l y p r e v e n t o t h e r s i n t h e o r g a n i s a t i o n f rom u s i n g t h e t e c h n o l o g y : 

D u r i n g a r e c e n t s y s t e m s r e v i e w f o r a m a j o r h o s p i t a l , r e v i e w e r s 
w e r e a s t o u n d e d t o f i n d v i r t u a l l y n o p e r s o n a l c o m p u t e r s i n u s e . 
A p p a r e n t l y , t h e e x e c u t i v e h a d i s s u e d a n e d i c t t h a t t h e y w e r e n o t 
a l l o w e d . I n s t e a d , a l l p r o c e s s i n g w a s d o n e o n a n a n t i q u a t e d , 
c e n t r a l i z e d - s i t e m a i n f r a m e . N e e d l e s s t o s a y , m a n y u s e r s w e r e n o t 
h a p p y S o m e e x e c u t i v e s i n t e r v i e w e d [ i n a v a r i e t y o f f i r m s ] 
i n d i c a t e d a l a c k o f a p p r e c i a t i o n f o r c o m p u t e r t e c h n o l o g y . M a n y 
q u e s t i o n e d h o w p e r s o n a l c o m p u t e r s f i t w i t h t h e e x i s t i n g m a i n f r a m e 
t e c h n o l o g y . T h e y a l s o q u e s t i o n e d t h e m u c h - v a u n t e d p r o d u c t i v i t y 
g a i n s a s s o c i a t e d w i t h m i c r o - c o m p u t e r s ( G i l m o r e , 1 9 8 8 ) . 

F i n a l l y , t h e r e i s e v i d e n c e o f a g e n e r a l i s e d r e s i s t a n c e t o computer 

t e c h n o l o g y b e c a u s e o f t h e p o t e n t i a l l y n e g a t i v e e f f e c t s i t may have o n s o c i e t y . 

L e e (1970) f o u n d t h a t c o m p u t e r s c o u l d be r e g a r d e d as e i t h e r " b e n e f i c i a l t o o l s 

o f m a n k i n d " , o r "awesome t h i n k i n g m a c h i n e s " . The l a t t e r f a c t o r l e a d s t o an 

a v e r s i o n t o computer i n t e r a c t i o n . M o r r i s o n ( 1 9 8 3 ) , when a t t e m p t i n g t o 



- 17 -

r e p l i c a t e L e e ' s w o r k , f o u n d t h a t h i s s u b j e c t s h a d s i g n i f i c a n t c o n c e r n s o v e r 

t h e p o s s i b l e " d i s e m p l o y i n g and d e h u m a n i z i n g e f f e c t s - as w e l l as d i s q u i e t o v e r 

t h e c o n t r o l c o m p u t e r s c o u l d e x e r c i s e o v e r t h e i r l i v e s " . I n t h a t t h e s e were 

a t t i t u d e s o f i n d i v i d u a l s who were n o t d i r e c t l y a f f e c t e d a t t h e t i m e by com

p u t e r s , t h e y t h e r e f o r e r e f l e c t a more g e n e r a l i s e d a v e r s i o n t o c o m p u t e r s . T h i s 

i n t u r n c o u l d l e a d t o r e s i s t a n c e t o p e r s o n a l l y u s i n g PWS. 

2.2.3 Summary 

I n g e n e r a l , t h e r e a c t i o n t o p e r s o n a l u s e o f IT c o v e r s a w i d e r a n g e o f 

b e h a v i o u r s . T h e s e r e a c t i o n s r a i s e a number o f i s s u e s . One m a j o r o n e , how

e v e r , i s how t o c o n t r o l t h e r a t e o f d i f f u s i o n o f t h e t e c h n o l o g y , so t h a t t h e 

o r g a n i s a t i o n a l g o a l s f o r i t s u s e c a n be a t t a i n e d . I n some c a s e s , t h e g o a l may 

be t o s l o w t h e r a t e o f d i f f u s i o n , w h i l e i n many o t h e r s i t w i l l be t o i n c r e a s e 

t h e a c c e p t a n c e o f t h e PWS by p o t e n t i a l u s e r s so as t o i n c r e a s e d i f f u s i o n . 

H i s t o r i c a l l y , m a n a g i n g t h e a c c e p t a n c e and u s e o f I T , and i t s o u t p u t s , have 

l o n g been c o n c e r n s among MIS p r o f e s s i o n a l s . The n e x t two s e c t i o n s d e s c r i b e 

some o f t h e w o r k t h a t has been c o n d u c t e d i n t h i s a r e a so as t o p u t t h e u s e o f 

PWS i n t o t h e g r e a t e r c o n t e x t o f use o f i n f o r m a t i o n s y s t e m s i n g e n e r a l . 

2.3 INFORMATION SYSTEMS IMPLEMENTATION 

To some, t h e i n t r o d u c t i o n o f PWS i n t o t h e work p l a c e can be c o n s i d e r e d a 

s p e c i a l c a s e o f i n f o r m a t i o n s y s t e m s i m p l e m e n t a t i o n ( f o r e x a m p l e , see 

C h r i s t e n s e n , 1 9 8 7 ) . D e v e l o p m e n t o f t h e PWS i s s e e n as a s t e p i n t h e c o n t i n u 

i n g e v o l u t i o n o f i n f o r m a t i o n s y s t e m s , w h i c h has b e e n c h a r a c t e r i s e d by c o n t i n 

uous r e d u c t i o n s i n t h e p h y s i c a l s i z e and c o s t o f computer h a r d w a r e , commensu

r a t e w i t h s u b s t a n t i a l g a i n s i n i t s p e r f o r m a n c e . The PWS i s a r e s u l t o f t h i s 

e v o l u t i o n , w h i c h , s i m p l y , has made i t p o s s i b l e t o p u t IT i n t o t h e hands o f 
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" e n d u s e r s " . Now, t h e y may d i r e c t l y " s u p p o r t " t h e m s e l v e s , where p r e v i o u s l y 

t h e y had t o d e a l t h r o u g h i n t e r m e d i a r i e s t o a c q u i r e c o m p u t e r s u p p o r t . 

I t i s a b a s i c a x i o m t h a t t h e r o l e o f i n f o r m a t i o n s y s t e m s , i n g e n e r a l , i s 

t o enhance t h e p e r f o r m a n c e o f t h e d e c i s i o n makers i n o r g a n i s a t i o n s . How t h i s 

b a s i c g o a l i s o p e r a t i o n a l i s e d , h o w e v e r , has b e e n open t o d e b a t e f o r d e c a d e s . 

O v e r t w e n t y y e a r s a g o , A c k o f f (1967) i d e n t i f i e d , what he c a l l e d f i v e m i s t a k e n 

a s s u m p t i o n s t h a t s y s t e m s d e s i g n e r s made. F o r e x a m p l e , he a r g u e d t h a t : 

" m o s t M I S ' s a r e d e s i g n e d o n t h e c r i t i c a l a s s u m p t i o n t h a t t h e 
c r i t i c a l d e f i c i e n c y u n d e r w h i c h m o s t m a n a g e r s o p e r a t e i s t h e lack 
o f relevant information. I d o n o t d e n y t h a t m o s t m a n a g e r s l a c k a 
g o o d d e a l o f i n f o r m a t i o n t h a t t h e y s h o u l d h a v e , b u t I d o d e n y 
t h a t t h i s i s t h e m o s t i m p o r t a n t i n f o r m a t i o n a l d e f i c i e n c y f r o m w h i c h 
t h e y s u f f e r . I t s e e m s t o m e t h a t t h e y s u f f e r m o r e f r o m a n over 
abundance of irrelevant information. 

I n s p i t e o f s u c h comments, A c k o f f d i d s u p p o r t t h e n o t i o n t h a t an MIS was 

i n t e n d e d t o , and c o u l d , i m p r o v e t h e p e r f o r m a n c e o f managers i f d e v e l o p e d 

p r o p e r l y . H i s c r i t i c i s m was w i t h r e s p e c t t o how i n f o r m a t i o n s y s t e m s were 

i m p l e m e n t e d . 

Systems p r o f e s s i o n a l s , t h e r e f o r e , have l o n g b e e n c o n c e r n e d w i t h how t o 

s u c c e s s f u l l y i m p l e m e n t i n f o r m a t i o n s y s t e m s so as t o a c h i e v e t h e a i m o f i m 

p r o v i n g t h e p e r f o r m a n c e o f t h e i r c l i e n t s . B e c a u s e " i m p r o v e d p e r f o r m a n c e " i s 

s u c h a d i f f i c u l t c o n s t r u c t t o m e a s u r e , s e v e r a l s u r r o g a t e s f o r s u c c e s s have 

b e e n u s e d . One o f t h e most p o p u l a r has been u s a g e o f t h e s y s t e m . The i d e a 

h e r e i s t h a t a s y s t e m c a n n o t be a s u c c e s s i f i t i s n o t u s e d . B e c a u s e r a t i o n a l 

i n d i v i d u a l s w o u l d n o t u s e an i n e f f e c t i v e s y s t e m , u s a g e must mean e f f e c t i v e 

n e s s . As s t a t e d b y E i n - D o r , Segev and S t e i n f e l d ( 1 9 8 1 ) : 

G i v e n t h e c l o s e r e l a t i o n s h i p b e t w e e n u s e a n d s u c c e s s , i t i s c l e a r 
t h a t a n u n d e r s t a n d i n g o f t h e r e a s o n s f o r u s e a n d d i s u s e w o u l d 
c o n t r i b u t e t o t h e a b i l i t y t o c o n s t r u c t s u c c e s s f u l s y s t e m s , h e n c e 
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t h e i m p o r t a n c e o f r e s e a r c h i n t h i s a r e a [ e . g . ] ( E i n - D o r & S e g e v , 
1 9 8 1 ; G a r r i t y , 1 9 6 3 ; S w a n s o n , 1 9 7 4 ) . 

L a t e r , E i n - D o r and Segev (1982) were t o be e v e n more e m p h a t i c a b o u t t h e 

i m p o r t a n c e o f s y s t e m u s e : 

t h e r e a r e a n u m b e r o f c r i t e r i a f o r s u c c e s s - p r o f i t a b i l i t y , a p p l i c a 
t i o n t o m a j o r p r o b l e m s o f t h e o r g a n i z a t i o n , q u a l i t y o f d e c i s i o n s o r 
p e r f o r m a n c e , u s e r s a t i s f a c t i o n , a n d w i d e s p r e a d u s e . T h e s e c r i t e r i a 
a r e c l e a r l y m u t u a l l y d e p e n d e n t ; p r o f i t a b i l i t y i s c o r r e l a t e d w i t h 
p e r f o r m a n c e , a p p l i c a t i o n t o m a j o r p r o b l e m s , a n d a c t u a l u s e . W e 
c l a i m t h a t a m a n a g e r w i l l u s e s o m e o f t h e c r i t e r i a , a n d t h a t u s e i s 
h i g h l y c o r r e l a t e d w i t h t h e m . T h u s w e c h o o s e u s e a s a p r i m e 
c r i t e r i o n o f M I S s u c c e s s . 

A n o t h e r a p p r o a c h t o a s s e s s i n g i m p l e m e n t a t i o n s u c c e s s has been t h a t o f t h e 

perceived effectiveness o f t h e s y s t e m . B r i e f l y , t h i s a p p r o a c h measures 

e f f e c t i v e n e s s as p e r c e i v e d by t h e u s e r s , i n c l u d i n g u s e r s a t i s f a c t i o n w i t h t h e 

s y s t e m and i t s o u t p u t s , p e r c e i v e d s y s t e m q u a l i t y , and so f o r t h . G i n z b e r g 

( 1 9 7 8 , 1 9 8 1 b ) , one o f t h e a d v o c a t e s o f t h i s a p p r o a c h , a r g u e d t h a t t h e l i n k 

b e t w e e n u s a g e o f t h e s y s t e m and i m p l e m e n t a t i o n s u c c e s s was t e n u o u s . I f t h e 

s y s t e m i s v i e w e d as a s e r v i c e d e s i g n e d t o enhance t h e p e r f o r m a n c e o f m a n a g e r s , 

u s a g e measures may be q u i t e m i s l e a d i n g as i n d i c a t o r s o f s u c c e s s . I t i s 

o b v i o u s t h a t u s e may n o t n e c e s s a r i l y enhance p e r f o r m a n c e . On t h e o t h e r h a n d , 

i t was a r g u e d t h a t u s e r s ' p e r c e p t i o n s o f how e f f e c t i v e t h e s y s t e m was i n 

e n h a n c i n g p e r f o r m a n c e c o u l d p r o v i d e a more a c c u r a t e i n d i c a t i o n o f w h e t h e r t h e 

s y s t e m was m e e t i n g i t s o b j e c t i v e s . T h u s , perceived effectiveness c o u l d 

p r o v i d e a b e t t e r measure o f t h e s u c c e s s o f t h e s y s t e m ' s i m p l e m e n t a t i o n t h a n 

system usage. 

F i n a l l y , some have a r g u e d t h a t b o t h a p p r o a c h e s may be a p p r o p r i a t e ( e . g . 

I v e s , O l s o n & B a r o u d i , 1 9 8 3 ) . S r i n i v a s a n ( 1 9 8 5 ) , i n an e m p i r i c a l s t u d y o f t h e 

two a p p r o a c h e s , c o n c l u d e d : 
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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. 

S r i n i v a s a n ' s f i n d i n g t h a t t h e two measures m i g h t n o t be t a p p i n g t h e same 

phenomenon h a d b e e n p r e v i o u s l y i d e n t i f i e d i n a s t u d y by B a r k i and H u f f ( 1 9 8 4 ) . 

I n t h i s c a s e , t h e y were s t u d y i n g " d e c i s i o n s u p p o r t s y s t e m s u c c e s s " , and 

s p e c i f i c a l l y e x a m i n e d d i f f e r e n t m e a s u r e s o f s u c c e s s . One o f t h e i r p e r c e i v e d 

e f f e c t i v e n e s s measures was user information s a t i s f a c t i o n , w h i l e use was 

m e a s u r e d b y a s k i n g r e s p o n d e n t s t o r e p o r t t h e f r e q u e n c y t h a t t h e y u s e d t h e 

D e c i s i o n S u p p o r t S y s t e m ( D S S ) . One c o n c l u s i o n w h i c h B a r k i and H u f f r e a c h e d 

was t h a t : 

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. 

G i v e n t h e f o r e g o i n g , t h e q u e s t i o n i s r a i s e d as t o what a c t u a l l y c o n s t i 

t u t e s i m p l e m e n t a t i o n s u c c e s s . U n f o r t u n a t e l y , t h e answer w h i c h must be a c 

c e p t e d a t t h i s p o i n t i s t h a t t h e a p p r o p r i a t e measure o f s u c c e s s i s c o n t i n g e n t 

u p o n t h e p a r t i c u l a r s i t u a t i o n one i s r e s e a r c h i n g . T h u s , t h e t h r u s t o f i m p l e 

m e n t a t i o n r e s e a r c h has been t o a t t e m p t t o i d e n t i f y t h e most a p p r o p r i a t e 

i n d i c a t o r o f s u c c e s s i n a p a r t i c u l a r s i t u a t i o n , and t h e n t o u n d e r s t a n d t h e 

f o r c e s w h i c h u n d e r l i e s u c c e s s f o r t h a t i m p l e m e n t a t i o n . 

I n o r d e r t o u n d e r s t a n d r e s e a r c h i n t o i m p l e m e n t a t i o n , h o w e v e r , one s h o u l d 

f i r s t u n d e r s t a n d what i m p l e m e n t a t i o n i s . I m p l e m e n t a t i o n i s d e f i n e d b y N u t t 

( 1986) as " a s e r i e s o f s t e p s t a k e n b y r e s p o n s i b l e o r g a n i z a t i o n a l a g e n t s i n 
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planned change processes to e l i c i t compliance needed to . i n s t a l l changes" 

(p.230). Within information systems, implementation was defined as: 

a n o n - g o i n g p r o c e s s w h i c h i n c l u d e s t h e e n t i r e d e v e l o p m e n t o f t h e 
s y s t e m f r o m t h e o r i g i n a l s u g g e s t i o n t h r o u g h t h e f e a s i b i l i t y s t u d y , 
s y s t e m s a n a l y s i s a n d d e s i g n , p r o g r a m m i n g , t r a i n i n g , c o n v e r s i o n , 
a n d i n s t a l l a t i o n o f t h e s y s t e m ( L u c a s , 1 9 8 1 , p . 1 4 ) . 

The common thread i n both d e f i n i t i o n s i s the idea of "responsible 

agents" planning change, or "conversion", from one way of doing things to 

another. It i s seen as a r a t i o n a l process. In fact, Lucas 1 d e f i n i t i o n of 

implementation i s a paragon of r a t i o n a l i t y . Given these c h a r a c t e r i s t i c s , 

therefore, i t might be argued that the introduction of PWS into organisations 

i s sometimes not necessar i l y one of planned systems implementation. This i s 

pri m a r i l y true i n the area of EUC, which seems to be a user driven phenomenon. 

There i s not necessar i l y any p lanned change, because the users react, on t h e i r 

own, to the vagaries of the moment and adopt PWS usage, often by acquiring a 

microcomputer. S i m i l a r l y , many IS professionals would argue that often there 

i s no "responsible agent" involved i n the a c q u i s i t i o n and use of a PWS. 

Instead, i n many cases, there are quite irresponsible agents who do not follow 

the t r i e d and true rules of system development and implementation. Thus, i n 

th i s s i t u a t i o n , use of the PWS i s seen by IS professionals as a " f a i l u r e " , not 

a success. 

The foregoing argument with respect to the a c q u i s i t i o n and use of a PWS 

does not intend to imply, however, that a l l instances of users taking over 

some systems functions for themselves are negative. Many organisations have 

recognised the benefits of end users doing t h e i r own computing and appl i c a t i o n 

development (Davis & Olson, 1985; Gremillion & Pyburn, 1983). Having users 

take over systems development tasks can help to r e l i e v e the shortage of 
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s y s t e m s d e v e l o p m e n t p e r s o n n e l , e l i m i n a t e s t h e d i f f i c u l t t a s k o f t h e u s e r s 

t r y i n g t o c o m m u n i c a t e t h e i r i n f o r m a t i o n needs t o an a n a l y s t , and t r a n s f e r s t h e 

s y s t e m i m p l e m e n t a t i o n p r o c e s s t o t h e u s e r s . I t i s t h o u g h t t h a t u s e r s a r e more 

l i k e l y t o u s e s y s t e m s t h a t t h e y have d e v e l o p e d t h a n t h o s e d e v e l o p e d f o r them 

by " e x p e r t s " . When u s e r s t a k e o v e r t h e s e t a s k s , h o w e v e r , i t must be r e c o g n 

i s e d t h a t c e r t a i n r i s k s e x i s t f r o m p o t e n t i a l l y p o o r l y d e v e l o p e d s y s t e m s . 

P o l i c i e s need t o be i n p l a c e , t h e r e f o r e , w i t h r e s p e c t t o u s e r t r a i n i n g , 

q u a l i t y c o n t r o l and a s s u r a n c e . I n t h e s e s i t u a t i o n s , n e v e r t h e l e s s , t h e u s e o f 

PWS i s e n c o u r a g e d , and h e n c e t h e s i t u a t i o n does become one o f p l a n n e d i m p l e 

m e n t a t i o n . F u r t h e r m o r e , w h i l e p e r c e i v e d e f f e c t i v e n e s s and o t h e r measures may 

be i n d i c a t o r s o f s u c c e s s , u s e i s s e e n as a n e c e s s a r y c o n d i t i o n f o r s u c c e s s . 

T h u s , t h e f o c u s o f most o f t h e s e i m p l e m e n t a t i o n e f f o r t s i s t o e n c o u r a g e 

c l i e n t s t o a c t u a l l y a d o p t PWS u s a g e . 

On t h e o t h e r h a n d , w h i l e t h e g r o w t h o f EUC i n o r g a n i s a t i o n s may o r may 

n o t be t h e r e s u l t o f i m p l e m e n t a t i o n p r o j e c t s , O f f i c e A u t o m a t i o n g e n e r a l l y i s . 

T h i s i s due t o t h e f a c t t h a t t h e s e p r o j e c t s a r e t y p i c a l l y i n t r o d u c e d when an 

o r g a n i s a t i o n , as o p p o s e d t o an i n d i v i d u a l , c o n c l u d e s t h a t g a i n s i n p r o d u c t i v 

i t y c a n be made f r o m i t s e m p l o y e e s ' d i r e c t computer u s a g e . F u r t h e r m o r e , OA 

t e n d s t o be i n t r o d u c e d as an i n t e g r a t e d s y s t e m o n an o r g a n i s a t i o n w i d e b a s i s , 

r e q u i r i n g t h a t t h e n e c e s s a r y i n t r a - o r g a n i s a t i o n a l l i n k a g e s be i d e n t i f i e d and 

d e v e l o p e d . More r e c e n t l y , i n t e r - o r g a n i s a t i o n a l s y s t e m s have a l s o been d e v e l 

o p e d . A l l o f t h i s r e q u i r e s " p l a n n e d change by r e s p o n s i b l e a g e n t s " . W i t h many 

o f t h e s e p r o j e c t s , i t g e n e r a l l y must be assumed t h a t g a i n s i n p r o d u c t i v i t y 

w i l l o c c u r , b e c a u s e many o f t h e g a i n s a r e h a r d t o measure . F o r t h i s r e a s o n , 

s y s t e m u s a g e becomes t h e measure o f i m p l e m e n t a t i o n s u c c e s s . 
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G i v e n t h e above a r g u m e n t s , i t becomes c l e a r t h a t i n t h e c a s e o f PWS 

i m p l e m e n t a t i o n , use o f t h e t e c h n o l o g y i s a p r i m e c o n s i d e r a t i o n , w h e t h e r i t bo 

t o d i s c o u r a g e i t s u s e i n some s i t u a t i o n s , o r t o promote i t s use i n o t h e r s . 

T h u s , an u n d e r s t a n d i n g o f t h e f o r c e s w h i c h m o t i v a t e use o r n o n - u s e o f t h e 

t e c h n o l o g y becomes a k e y f a c t o r i n managing i t s i m p l e m e n t a t i o n . T h i s l e a d s t o 

c o n s i d e r a t i o n o f o n e ' s Attitude t o w a r d s u s i n g the t e c h n o l o g y , w h i c h has been 

f o u n d t o be a p r i m a r y f a c t o r i n s y s t e m s u s a g e . Some o f t h e r e s e a r c h i n t o t h e 

r o l e o f Attitude i s d e s c r i b e d b e l o w . 

2.4 ATTITUDE RESEARCH 

W i t h i n MIS r e s e a r c h t h e r e h a v e been s e v e r a l s t u d i e s o f t h e e f f e c t s o f 

Attitude on s y s t e m u s e . One o f t h e e a r l i e r s t u d i e s was t h a t o f Schewe ( 1 9 7 6 ) , 

who f o u n d no r e l a t i o n s h i p between w h e t h e r i n d i v i d u a l s u s e d a s y s t e m and t h e i r 

p r o f e s s e d a t t i t u d e t o w a r d s t h e s y s t e m . Schewe f o u n d t h a t w h i l e usage c o v a r i e d 

w i t h b e l i e f s about MIS c a p a b i l i t i e s , i t d i d n o t c o v a r y w i t h a t t i t u d e s t o w a r d s 

u s e . 

Many o t h e r s t u d i e s , h o w e v e r , have found t h a t a t t i t u d e s do i n f l u e n c e 

s y s t e m u s a g e . S c h u l t z and S l e v i n (1975) found t h a t f o u r o f s e v e n a t t i t u d i n a l 

f a c t o r s c o r r e s p o n d e d h i g h l y w i t h t h e l i k e l i h o o d t h a t t h e r e s p o n d e n t w o u l d use 

t h e s y s t e m . Robey (1979) u s e d t h e S c h u l t z - S l e v i n i n s t r u m e n t and f o u n d t h a t an 

i n d i c a t o r o f perceived worth o f t h e s y s t e m c o r r e l a t e d h i g h l y w i t h two s e p a r a t e 

measures o f s y s t e m u s e . Based on h i s f i n d i n g s , he p r o p o s e d an a t t i t u d e 

r e s e a r c h model t o i n v e s t i g a t e usage q u e s t i o n s - . Based on a s e r i e s o f s t u d i e s , 

L u c a s (1978) had e a r l i e r d e v e l o p e d a d e s c r i p t i v e model o f systems u s e . T h i s 

m o d e l p r e s e n t e d s e v e r a l h y p o t h e s i s e d d e t e r m i n a n t s o f systems u s e , i n c l u d i n g 

u s e r s ' a t t i t u d e s and p e r c e p t i o n s , t e c h n i c a l q u a l i t y o f the s y s t e m , s i t u a t i o n a l 
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f a c t o r s , p e r s o n a l f a c t o r s , d e c i s i o n s t y l e , and t o p management s u p p o r t f o r t h e 

s y s t e m . Of t h e s e , L u c a s f o u n d c o n s i s t e n t s u p p o r t f o r h i s h y p o t h e s i s t h a t 

a t t i t u d e i n f l u e n c e d u s e . More i m p o r t a n t l y , h o w e v e r , he f o u n d t h a t a t t i t u d e s 

and p e r c e p t i o n s p l a y t h e r o l e o f intervening v a r i a b l e s between u s e and t h e 

o t h e r d e t e r m i n a n t s . 

More r e c e n t s t u d i e s h a v e a l s o f o u n d A t t i t u d e t o be a p r i m a r y f a c t o r i n 

s y s t e m s u s a g e , e s p e c i a l l y w i t h r e s p e c t t o t h e PWS. C h r i s t e n s e n (1987) f o u n d 

t h a t A t t i t u d e was a s i g n i f i c a n t d e t e r m i n a n t b o t h o f t h e intentions o f managers 

t o u s e , and o f t h e i r s u b s e q u e n t u s e o f , a D e c i s i o n S u p p o r t S y s t e m ( D S S ) . 

P a v r i ( 1988) f o u n d A t t i t u d e t o have a s i g n i f i c a n t e f f e c t on t h e u s e o f m i c r o 

c o m p u t e r s b y m a n a g e r s . F i n a l l y , Howard (1986) s i m p l y r e c o g n i s e d , a p r i o r i , 

t h e e f f e c t o f a t t i t u d e s on m a n a g e r s ' u s e o f m i c r o c o m p u t e r s . S t a r t i n g w i t h 

t h i s r e c o g n i t i o n , he t h e n i n v e s t i g a t e d v a r i o u s h y p o t h e s i s e d d e t e r m i n a n t s o f 

A t t i t u d e . 

W h i l e t h i s d i s c u s s i o n i s o n l y a c u r s o r y r e v i e w o f t h e r e s e a r c h , i t 

n e v e r t h e l e s s i n d i c a t e s t h e i m p o r t a n c e o f A t t i t u d e w i t h r e s p e c t t o s y s t e m 

u s a g e . G i v e n A t t i t u d e ' s i m p o r t a n c e , h o w e v e r , i t w o u l d seem t h a t some c o n s e n 

sus s h o u l d h a v e b e e n d e v e l o p e d a b o u t t h e c o n s t r u c t ' s d e f i n i t i o n . T h i s i s n o t 

t h e c a s e . F o r e x a m p l e , as n o t e d i n a r e v i e w o f t h e r e s e a r c h by I v e s , O l s o n 

and B a r o u d i ( 1 9 8 3 ) , MIS r e s e a r c h e r s h a v e f a i l e d t o d i s t i n g u i s h be tween s u c h 

b a s i c c o n c e p t s as Attitude and User S a t i s f a c t i o n . W h i l e t h e s e a r e no d o u b t 

c o r r e l a t e d , and l i k e l y c a u s a l l y l i n k e d , t h e y s h o u l d be t r e a t e d as c o n c e p t u a l l y 

d i f f e r e n t . However, again as n o t e d by Ives e t a l . , a wide range o f c o n s t r u c t s 

h a v e b e e n t r e a t e d as e s s e n t i a l l y s i m i l a r . These i n c l u d e f e l t need ( G u t h r i e , 

1 9 7 4 ) , system acceptance ( I g e r s h e i m , 1 9 7 6 ) , perceived usefulness ( L a r k e r & 
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L e s s i g , 1 9 8 0 ) , f e e l i n g s about the information system ( M a i s h , 1 9 7 9 ) , and MIS 

appreciation ( S w a n s o n , 1 9 7 4 ) . 

As w i l l be d i s c u s s e d i n more d e t a i l i n t h e n e x t c h a p t e r , a rguments have 

b e e n made t h a t A t t i t u d e Change and P e r s u a s i o n t h e o r y s h o u l d be t a p p e d i n o r d e r 

t o p r o v i d e a more t h e o r e t i c a l u n d e r p i n n i n g f o r r e s e a r c h i n t o t h e r o l e o f 

A t t i t u d e w i t h r e s p e c t t o PWS u s a g e ( M o o r e , 1 9 8 7 ) . S p e c i f i c a l l y , t h e Theory of 

Reasoned Action ( F i s h b e i n & A j z e n , 1975) was p r o p o s e d as a f o u n d a t i o n f r o m 

w h i c h t o p r o c e e d . N e v e r t h e l e s s , e v e n once t h e n e e d f o r c l e a r l y d e f i n i n g 

A t t i t u d e b a s e d o n t h e o r y was r e c o g n i s e d by r e s e a r c h e r s , t h e r e s t i l l have been 

i n c o n s i s t e n c i e s i n i t s o p e r a t i o n a l i s a t i o n , and i n i d e n t i f y i n g i t s k e y d e t e r 

m i n a n t s . T h r e e r e c e n t s t u d i e s h a v e u s e d t h e T h e o r y o f Reasoned A c t i o n , as 

s u g g e s t e d , t o s t u d y t h e a c c e p t a n c e o f u s e r I T . D a v i s (1985) e x a m i n e d t h e u s e 

o f e l e c t r o n i c m a i l and g r a p h i c s p a c k a g e s . C h r i s t e n s e n (1987) s t u d i e d a c c e p 

t a n c e o f a DSS, and P a v r i (1988) r e s e a r c h e d t h e g e n e r a l use o f m i c r o c o m p u t e r s 

by managers . E v e n t h o u g h t h e s e s t u d i e s a l l e x p l i c i t l y r e c o g n i s e d t h e need f o r 

a t h e o r e t i c a l b a s i s f o r s t u d y i n g t h e a c c e p t a n c e o f PWS, and i n f a c t u s e d t h e 

T h e o r y o f R e a s o n e d A c t i o n , t h e y showed no c o n s i s t e n c y i n how A t t i t u d e was 

o p e r a f i o n a l i s e d o r i n how A t t i t u d e ' s d e t e r m i n a n t s were i d e n t i f i e d . T h e i r 

a p p r o a c h e s a r e d e s c r i b e d b e l o w . 

B a s e d on a r e v i e w o f t h e r e l e v a n t MIS l i t e r a t u r e , D a v i s (1985) i d e n t i 

f i e d two g e n e r a l c o n s t r u c t s , perceived ease of use and perceived usefulness o f 

t h e s y s t e m , as t h e h y p o t h e s i s e d b e l i e f s w h i c h d e t e r m i n e d A t t i t u d e . M u l t i p l e 

i t e m s c a l e s t o measure ease of use and usefulness were t h e n d e v e l o p e d . These 

i n c l u d e d s u c h i t e m s as " u s i n g e l e c t r o n i c m a i l g i v e s me more c o n t r o l o v e r my 

w o r k " f o r perceived usefulness, and " l e a r n i n g t o o p e r a t e t h e e l e c t r o n i c m a i l 
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system i s easy for me", for perceived ease of use. Attitude was then opera-

t i o n a l i s e d using f i v e semantic d i f f e r e n t i a l items (e.g. "good-bad"), based on 

a seven-point scale. 

While Davis i d e n t i f i e d general b e l i e f s based on . a l i t e r a t u r e review, 

Christensen (1987) followed more c l o s e l y the method suggested by Fishbein and 

Ajzen (1975) to i d e n t i f y the relevant b e l i e f s . Before conducting his f u l l 

study, he c i r c u l a t e d an i n i t i a l questionnaire to a convenient sample i n order 

to e l i c i t p a r t i c u l a r b e l i e f s that his respondents had about the outcomes of 

using the DSS. As a r e s u l t he i d e n t i f i e d fourteen very s p e c i f i c b e l i e f s about 

using the p a r t i c u l a r DSS i n his study, the Interactive F i n a n c i a l Planning 

System (IFPS). These included such b e l i e f s as "using the IFPS model implies 

less c a l c u l a t i o n and summation work", or "using the IFPS model makes i t easy 

to change the structure of the f i n a n c i a l model". These e l i c i t e d b e l i e f s were 

then included* i n the f i n a l survey questionnaire, where respondents indicated 

t h e i r degree of agreement with the b e l i e f s (on a seven-point "agree-disagree" 

sc a l e ) . These b e l i e f s were next evaluated by the respondent as to whether 

they were " p o s i t i v e " or "negative" (again on a seven point scale). Each 

"agreement" statement was m u l t i p l i e d by i t s evaluation to derive an o v e r a l l 

score for the b e l i e f . F i n a l l y , to operationalise Attitude, Christensen used a 

semantic d i f f e r e n t i a l scale containing seven items si m i l a r to those of Davis'. 

Using both l i t e r a t u r e reviews and interviews with managers, Pavri (1988) 

also i d e n t i f i e d some very s p e c i f i c b e l i e f s about using microcomputers as the 

determinants of Attitude. His f i n a l instrument included eight b e l i e f s , such 

as using micros "allows one to be more independent of subordinates and secre

t a r i e s " , or using micros "provides access to higher quality information for 
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better decisions". He, however, did not attempt a more di r e c t measure of 

Attitude as did the other two researchers. Rather, using a method s i m i l a r to 

Christensen, he f i r s t m u l t i p l i e d the respondent's agreement with the b e l i e f 

statement (on a 1-7 scale) by the professed d e s i r a b i l i t y with the outcome 

(again on a 1-7 s c a l e ) . Attitude was then synthesised from these scales by 

summing the scores for each b e l i e f . 

These three studies are marked steps forward within MIS i n the study of 

Attitude, i t s formulation, and i t s effects on system usage. However, as can 

be seen, much s t i l l needs to be done to bring some consistency into how 

Attitude i s formulated, and s p e c i f i c a l l y into how the p a r t i c u l a r b e l i e f s that 

contribute to i t s formulation are i d e n t i f i e d and explicated. In that s i g n i f 

icant gains have been made by defining Attitude based on theory, rather than 

being dependent on the contingencies of the p a r t i c u l a r study, i t i s recom

mended that the b e l i e f s , which are the basis of the Attitude, also be defined 

based on theory. In t h i s way Attitude w i l l not simply be a function of 

b e l i e f s i n a p a r t i c u l a r study. The next section suggests a method for doing 

t h i s . 

2.5 THE USE OF THE PWS AS A WORK INNOVATION 

As was defined e a r l i e r , implementation i s b a s i c a l l y a process of planned 

changes. As indicated by Nutt (1986), these changes can involve: 

1. t e c h n i c a l innovations r e s u l t i n g from the application 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 c a n be s e e n , implementation i s v e r y much c o n c e r n e d w i t h i n n o v a t i o n i n 

o r g a n i s a t i o n s . F o r a number o f r e a s o n s , t h e r e f o r e , a diffusion of innovations 

(DOI) framework s h o u l d p r o v i d e a b a s i s f o r s t u d y i n g t h e i m p l e m e n t a t i o n , o r 

d i f f u s i o n , o f PWS. F i r s t , t h e PWS i s a t e c h n i c a l i n n o v a t i o n , b o t h i n terms o f 

i t s f u n c t i o n s and i t s h a r d w a r e . S e c o n d , i t s i n t r o d u c t i o n has r e q u i r e d a d m i n 

i s t r a t i v e i n n o v a t i o n s t o d e a l w i t h t h e changed r e l a t i o n s h i p s between u s e r s and 

IS p r o f e s s i o n a l s t h a t i t s use has c r e a t e d . I n d e e d , implementation o f i n f o r 

m a t i o n systems i n g e n e r a l can be s e e n as a p r o c e s s o f i n n o v a t i o n . N e v e r t h e 

l e s s , w i t h t h e e x c e p t i o n o f a v e r y r e c e n t i n c r e a s e i n i n t e r e s t i n d i f f u s i o n 

t h e o r y , d e s c r i b e d b e l o w , t h e DOI framework a p p a r e n t l y has n o t been a p p l i e d t o 

any g r e a t e x t e n t w i t h i n p u b l i s h e d MIS work , e i t h e r t o s t u d y t h e d i f f u s i o n o f 

PWS, o r systems implementation i n g e n e r a l . In a r e v i e w by Rogers (1983) o f 

some 3085 p u b l i c a t i o n s , no m e n t i o n i s made o f MIS n o r MS/OR among t h e s e v e r a l 

d i s c i p l i n e s l i s t e d . 

One n o t a b l e e x c e p t i o n t o t h e l a c k o f u s e o f DOI w i t h i n MIS i s P e r r y & 

Kraemer (1979) , who u s e d a DOI framework e x t e n s i v e l y t o examine the e f f e c t s o f 

p o l i c y i n t e r v e n t i o n s on t h e d i f f u s i o n o f c o m p u t i n g t e c h n o l o g y among A m e r i c a n 

l o c a l g o v e r n m e n t s . H u f f & Munro (1986) a l s o d e v e l o p e d an i n f o r m a t i o n t e c h n o l 

ogy assessment and a d o p t i o n m o d e l , and r e l a t e d i t s p e c i f i c a l l y t o an e a r l i e r 

DOI model d e v e l o p e d by Rogers (1961) . Zmud (1982, 1983, 1984) examined t h e 

e f f e c t s o f s e v e r a l o r g a n i s a t i o n a l - l e v e l v a r i a b l e s on t h e d i f f u s i o n o f modern 

s o f t w a r e p r a c t i c e s . One r e c e n t s t u d y by Raho, B e l o h l a v and F i e d l e r (1987) 

examined and f o u n d some e v i d e n c e t o s u p p o r t t h e d e s c r i p t i v e n a t u r e o f M c F a r -

l a n ' s and M c K e n n e y ' s model o f " T e c h n o l o g y A s s i m i l a t i o n " (McKenney & M c F a r l a n , 

1982; M c F a r l a n , McKenney and P y b u r n , 1983) . T h i s model d e s c r i b e d t h e v a r i o u s 

s t a g e s o f t h e t e c h n o l o g y a s s i m i l a t i o n p r o c e s s b a s e d e s s e n t i a l l y on the d e g r e e 
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of i n s t i t u t i o n a l i s a t i o n of the technology i n the organisation. Neither the 

model, not the study, however, e x p l i c i t l y addressed the underlying forces 

which motivate an organisation to innovate, nor the process by which an 

ultimate adoption/rejection decision i s reached. Furthermore, a l l these 

p a r t i c u l a r works p r i m a r i l y addressed d i f f u s i o n at the organisational l e v e l , 

not at the l e v e l of i n d i v i d u a l adopters. F i n a l l y , the use of a 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 l a t t e r saw implementation as "a special case of organ

i z a t i o n a l innovation" and a c a l l was made for some rigour i n the study of 

implementation from t h i s perspective. 

In spite of these views and suggestions, the vast majority of approaches 

to the study of MIS implementation, i n general, and the d i f f u s i o n of PWS i n 

p a r t i c u l a r , remain a t h e o r e t i c a l . 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 t h i s p a r t i c u l a r research 

commenced i n 1986, the author was not aware of any others who were e x p l i c i t l y 

applying the DOI model to the study of PWS. As the r e s u l t , 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 i d e n t i f i e d any 

other e x p l i c i t use of DOI theory with MIS. Brancheau primarily investigated 

the p o t e n t i a l adopters' environment (communication channels, organisational 

ac t i o n s ) , while Alexander studied the adoption of an organisational l e v e l 

innovation, data base machines. Nevertheless, while these dissertations were 
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concerned with the d i f f u s i o n of IT, and used d i f f u s i o n of innovations theory, 

they are only p e r i p h e r a l l y r e l a t e d to the current study. 

In any event, given the success that the DOI perspective has had i n 

other d i s c i p l i n e s , and the new found i n t e r e s t i n i t among MIS researchers, i t 

seems appropriate to apply DOI theory to the d i f f u s i o n of PWS, without being 

accused of adopting a "framework of the month approach" (Keen, 1980). Among 

other benefits, i t allows the i d e n t i f i c a t i o n of generic b e l i e f s which a f f e c t 

Attitude, an objective highlighted i n the previous section. The next chapter 

outlines how t h i s was done with respect to this research. 

2.6 SUMMARY 

The personal use of information technology by individuals outside the 

Information Systems Department i s a phenomenon which has received considerable 

attention i n the l a s t few years. To both organisations and i n d i v i d u a l s , PWS 

usage has offered many po t e n t i a l advantages, whether i t be with respect to end 

user a p p l i c a t i o n development, or to the automation of many o f f i c e functions. 

Nevertheless, there are many indications that the acceptance of PWS usage i s 

far from universal, which i s creating s i g n i f i c a n t management problems. Resis

tance to information technology, however, i s not a new phenomenon. There has 

been a reluctance among many to the use of information systems since t h e i r 

inception, with respect not only to hands-on use of the systems, but to use of 

t h e i r outputs as well. This i s the basis of the implementation problem. 

With respect to the d i f f u s i o n of PWS in organisations, i t can be seen 

that the i n i t i a l measure of success of i t s implementation i s the appropriate 

use of the machine. In that actual use i s t h e o r e t i c a l l y predicated by one's 
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A t t i t u d e towards use, t h i s chapter reviewed some of the work that has been 

done with respect to Attitude towards use of information systems i n general, 

and use of PWS i n p a r t i c u l a r . It has chronicled some of the attempts, and 

advances, that have been made to provide a more t h e o r e t i c a l basis for the 

study of the e f f e c t of Attitude on systems use. Nevertheless, as was d i s 

cussed, there s t i l l i s much work to be done i n couching t h i s l i n e of research 

i n t h e o r e t i c a l terms. One of the suggested ways of doing t h i s i s to view the 

use of PWS i n organisations as an innovation, and thus to draw upon the body 

of theory developed i n the d i f f u s i o n of innovations research. 

It can be seen that there i s an object, the PWS, which i s central to 

t h i s study. Thus i t may seem to some that this research i s technology driven, 

which opens i t up to the p o t e n t i a l c r i t i c i s m s 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 " i n " each year .... 
(Weber, 1985). 

Although,, as mentioned above, the PWS is the central object of t h i s 

study, i t i s not the central focus. This is use of the technology. Thus, the 

intent of t h i s chapter has been to show that the current research can be 

viewed as a continuation of a long standing l i n e of research, information 

systems implementation. The intent of the research i s to provide a more 

t h e o r e t i c a l basis for t h i s l i n e of study. This basis w i l l be developed in the 

next chapter. 
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CHAPTER THREE 

THE DIFFUSION OF INNOVATIONS: A THEORETICAL FRAMEWORK 

T h i n g s d o no t c h a n g e ; we c h a n g e . 

T h o r e a u , W A L D E N 

SECTION A: THE THEORETICAL MODEL 

3.1 INTRODUCTION 

Throughout their l i f e cycles, 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. 

I n i t i a t i o n a n d i n n o v a t i o n a r e p r e s e n t w h e n c h a n g e 
r e q u i r e s t h e d e v i s i n g a n d e v a l u a t i o n of new p e r f o r 
mance p r o g r a m s t h a t h a v e no t p r e v i o u s l y b e e n p a r t 
of an o r g a n i z a t i o n ' s r e p e r t o r y a n d c a n n o t be i n t r o 
d u c e d b y a s i m p l e a p p l i c a t i o n of p r o g r a m m e d s w i t c h 
i n g r u l e s ( M a r c h & S i m o n , 1958 , p . 1 7 5 ) . 

3.2 INNOVATION 

The term innovation 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 th e i r review, Zaltman et a l . concluded that the last 

d e f i n i t i o n of innovation i s the most appropriate. It focuses on why something 

can be considered an innovation, whereas the f i r s t two definitions focus on 

the processes of invention and adoption respectively. This last d e f i n i t i o n i s 

close to that offered by Rogers (1983), one of the pioneers i n the study of 

innovations, i n the t h i r d and latest edition of his now classic book on the 

d i f f u s i o n 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 d i f f u s i o n , which i s defined 

as the "process by which an innovation i s communicated through certain chan

nels over time among the members of a s o c i a l 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 

la t e they adopted the innovation. Those who adopted early were the innova

tors, or "early adopters", and individuals who adopted l a t e r were laggards. 

Davies (1979), however, chronicled many of the weaknesses of t h i s model. For 

example, not a l l i n d i v i d u a l s are equally susceptible to a p a r t i c u l a r disease, 

as the a v a i l a b i l i t y of inoculations could make some i n i t i a l l y immune. The 

inoculation could wear o f f , however, and thus one's immunity might change. It 

i s d i f f i c u l t , therefore, to forecast the shape the i n f e c t i o n curve w i l l take 

over time. In d i f f u s i o n , the analogy to immunity would be some predisposition 

to r e s i s t an innovation. In any event, because of the somewhat s i m p l i s t i c 

approach of the "disease" model, other models of d i f f u s i o n have been developed 

with the thrust being to recognise innovation as a change process which i s 

influenced by a v a r i e t y of factors. 

3.4 INNOVATIVENESS 

At the conceptual l e v e l , innovativeness is the dependent variable central 

to many studies of the d i f f u s i o n of innovations (DOI). . As defined by Rogers, 

innovativeness i s the "degree to which an in d i v i d u a l or other unit of adoption 

i s r e l a t i v e l y e a r l i e r i n adopting new ideas than other members of a system" 

(1983, p.22). This d e f i n i t i o n i s quite popular among many d i f f u s i o n re

searchers, but appears to capture only part of the actual construct. Midgley 

and Dowling have argued that t h i s p a r t i c u l a r d e f i n i t i o n i s , in fact, an 

o p e r a t i o n a l i s a t i o n of the construct, as i t is couched d i r e c t l y i n terms of the 

construct's measurement (time of adoption),- not in abstract or conceptual 

terms. Such a d e f i n i t i o n i s t a u t o l o g i c a l , for "innovativeness i s what we 

measure, and what we measure i s innovativeness" (Midgley & Dowling, 1978, 

pp. 230-232). The r e s u l t of t h i s tautology i s that any study of 



- 35 -

innovativeness using t h i s d e f i n i t i o n must be innovation s p e c i f i c , which l i m i t s 

the study's g e n e r a l i s a b i l i t y , and makes theory generation suspect at best. 

Midgley and Dowling define innovativeness as "the degree to which an 

i n d i v i d u a l makes innovation decisions independently of the communicated 

experience of others" (1978, p.235). This d e f i n i t i o n r e f l e c t s t h e i r view that 

innovativeness i s e s s e n t i a l l y a generalised personality t r a i t "that a l l 

members of society possess to a greater or lesser degree" (p.235). This 

b e l i e f i s also held by others. For example, Hurt, Joseph and Cook ( 1977) 

argue that innovativeness i s a "normally di s t r i b u t e d , underlying personality 

construct, which may be interpreted as a willingness to change" (p.59). There 

are, however, problems i n viewing innovativeness as a general personality 

t r a i t . As w i l l be discussed below, considerable research ex i t s , as well as 

anecdotal evidence, that innovativeness i s not a general t r a i t , but rather i s 

r e l a t i v e to a p a r t i c u l a r innovation. Examples are legion of those who are 

very innovative with respect to c e r t a i n behaviours, such as using high tech

nology products, but are unwilling to change in other areas, such as eating 

habits. 

A second problem with Midgley and Dowling's d e f i n i t i o n i s that although 

i t does include the v i t a l communications aspect of the d i f f u s i o n of innova

tions, the authors define communicated experience as "information passed 

v e r b a l l y between i n d i v i d u a l consumers [which] i s 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 

l i m i t i n g . For example, s o c i a l norms, which are developed through the commu

nications process, can heavily influence behaviour, including the use of 
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i n n o v a t i o n s . Such norms c a n a r i s e w i t h o u t t h e c o m m u n i c a t o r s o f t h e norm e v e r 

h a v i n g e x p e r i e n c e d t h e b e h a v i o u r . One s u c h example i s a b o r t i o n , w h i c h i n many 

ways c a n be v i e w e d as an i n n o v a t i v e b i r t h c o n t r o l method. I t i s p r o b a b l y s a f e 

t o assume t h a t t h e b e h a v i o u r o f many a n t i - a b o r t i o n i s t s i s h e a v i l y i n f l u e n c e d 

by t h e a t t i t u d e s o f o t h e r s , most o f whom w i l l n o t have e x p e r i e n c e d an a b o r 

t i o n . W h i l e t h e v a s t m a j o r i t y o f i n n o v a t i o n s do n o t have t h e e m o t i o n a l i m p a c t 

o f a b o r t i o n , t h e p o i n t r e m a i n s t h a t u s a g e i s n o t n e c e s s a r i l y r e q u i r e d i n o r d e r 

f o r a p e r s o n t o f o r m an o p i n i o n a b o u t t h e i n n o v a t i o n , n o r f o r t h e o p i n i o n 

h o l d e r t o be a b l e t o i n f l u e n c e o t h e r s . 

A l t h o u g h i t has been g e n e r a l l y a c c e p t e d t h a t interpersonal c o m m u n i c a t i o n 

i s l i k e l y more e f f e c t i v e t h a n o t h e r c o m m u n i c a t i o n s m e d i a , down p l a y i n g t h e 

i n f l u e n c e o f o t h e r m e d i a c a n c r e a t e d i f f i c u l t i e s . An example i s p r o v i d e d b y a 

s t u d y c o n d u c t e d by M i d g l e y h i m s e l f ( 1 9 7 6 ) . I n r e s e a r c h i n g d i f f e r e n t t y p e s o f 

i n f l u e n c e on f i r s t t i m e p u r c h a s e r s o f s i x v a r i o u s consumer p r o d u c t s , he f o u n d 

t h a t " i n two c a s e s i n t e r p e r s o n a l c o m m u n i c a t i o n was more e f f e c t i v e t h a n t h e 

m e d i a ; i n one c a s e t h e e f f e c t s were e q u a l ; and i n t h e r e m a i n i n g t h r e e c a s e s 

m a r k e t i n g i n f l u e n c e s were more i n f l u e n t i a l " ( p . 3 9 ) . A l t h o u g h M i d g l e y a d m i t t e d 

t o some p r o b l e m s w i t h t h e m o d e l he was a t t e m p t i n g t o d e v e l o p , he c o n c l u d e d , 

w h a t e v e r t h e r e s u l t s d i d o r d i d n o t d e m o n s t r a t e , t h a t : 

i t i s n o l o n g e r p o s s i b l e t o e m p h a s i z e o n e t y p e o f 
c o m m u n i c a t i o n a t t h e e x p e n s e o f a n o t h e r . A n y 
t h e o r y o f i n n o v a t i v e b e h a v i o r m u s t i n c o r p o r a t e a n d 
r e l a t e a l l c h a n n e l s o f c o m m u n i c a t i o n a n d i n f l u e n c e 
( p . 3 9 ) . 

What seems t o be i m p o r t a n t , t h e r e f o r e , i n d e f i n i n g i n n o v a t i v e n e s s i s ' t h e 

amount and t y p e o f i n f o r m a t i o n r e q u i r e d by an i n d i v i d u a l , r e l a t i v e t o o t h e r s , 

i n o r d e r t o d e c i d e t o a d o p t an i n n o v a t i o n . 
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A f u r t h e r d i f f i c u l t y w i t h M i d g l e y ' s and D o w l i n g ' s d e f i n i t i o n i s t h a t 

i n n o v a t i v e n e s s i s r e l a t e d e s s e n t i a l l y t o t h e independence of decision making, 

and n o t t o a c t u a l use of i n n o v a t i o n s . I t a p p a r e n t l y does n o t m a t t e r w h e t h e r 

an i n d i v i d u a l e v e r a d o p t s an i n n o v a t i o n , b u t r a t h e r t h a t any d e c i s i o n i s 

a r r i v e d a t i n d e p e n d e n t l y . The i n d e p e n d e n t d e c i s i o n s may a l w a y s be t o r e j e c t 

t h e i n n o v a t i o n . The a u t h o r s a d d r e s s t h i s a p p a r e n t l y f u n d a m e n t a l f l a w o n l y i n 

p a s s i n g . They a r g u e t h a t p e r h a p s a d d i n g t h e " d e g r e e t o w h i c h an i n d i v i d u a l i s 

r e c e p t i v e t o new i d e a s " m i g h t s t r e n g t h e n t h e d e f i n i t i o n , b u t t h a t t h e r e was no 

" p r e s s i n g p o i n t t o make t h i s added c o m p l i c a t i o n " ( p . 2 3 7 ) . E v e n i f t h e a u t h o r s 

a r e g i v e n t h e b e n e f i t o f t h e d o u b t and t h e i r m e a n i n g o f " i n n o v a t i o n d e c i s i o n " 

i s t a k e n t o mean a d e c i s i o n t o a d o p t , t h e e x c l u s i o n o f r e c e p t i v i t y t o new 

i d e a s seems t o be q u i t e s i m p l y i l l o g i c a l . As a f i r s t l e v e l d e f i n i t i o n , i t 

w o u l d a p p e a r t h a t t h i s r e c e p t i v i t y i s t h e e s s e n t i a l component o f i n n o v a t i v e 

n e s s . 

I n s p i t e o f some o f t h e p r o b l e m s w i t h t h e d e f i n i t i o n o f i n n o v a t i v e n e s s 

o f f e r e d by M i d g l e y and D o w l i n g , t h e i r p o i n t i s v e r y w e l l t a k e n t h a t t h e 

g e n e r a l l y a c c e p t e d d e f i n i t i o n g i v e n by R o g e r s i s c o n c e p t u a l l y weak. On t h e 

o t h e r h a n d , one o f t h e s t r e n g t h s o f R o g e r s ' d e f i n i t i o n i s t h a t i t shows 

i n n o v a t i v e n e s s t o be a r e l a t i v e c o n s t r u c t , an a s p e c t w h i c h , f o r r e a s o n s 

d i s c u s s e d b e l o w , s h o u l d be m a i n t a i n e d i n any d e f i n i t i o n . T h u s , i n o r d e r t o 

c a p t u r e t h e p o i n t s made by M i d g l e y and D o w l i n g , as w e l l as t h e s t r e n g t h o f 

R o g e r s ' d e f i n i t i o n , innovativeness i s d e f i n e d as f o l l o w s i n t h i s s t u d y : 

I n n o v a t i v e n e s s i s t h e d e g r e e t o w h i c h a n a d o p t i n g u n i t m a k e s 
n o v e l u s e o f p r o d u c t ( s ) o r p r o c e s s ( e s ) , a s c o m p a r e d t o o t h e r 
m e m b e r s o f t h e r e f e r e n t s o c i a l s y s t e m ( M o o r e , 1 9 8 7 ) . 
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T h i s d e f i n i t i o n i s c o n c e p t u a l l y b r o a d i n t h a t i t t a p s s e v e r a l d i m e n s i o n s 

o f t h e i n n o v a t i v e n e s s c o n s t r u c t . The f i r s t d i m e n s i o n i s adoptive innovative

ness, o r t i m e o f a d o p t i o n o f an i n n o v a t i o n , w h i c h i s t h e . c r u x o f R o g e r s ' 

d e f i n i t i o n . The e a r l i e r one a d o p t s an i n n o v a t i o n r e l a t i v e t o o t h e r s , t h e more 

n o v e l must be t h e u s e o f t h e i n n o v a t i o n i n t h e r e f e r e n t s o c i a l s y s t e m . T h u s , 

an e a r l i e r a d o p t e r i s more i n n o v a t i v e t h a n a l a t e r a d o p t e r . 

A s e c o n d d i m e n s i o n o f t h e c o n s t r u c t c a p t u r e d i n t h e d e f i n i t i o n i s u s e 

innovativeness ( H i r s c h m a n , 1980, p . 2 8 8 ) . T h i s i s t h e use o f a p r e v i o u s l y 

a d o p t e d i n n o v a t i o n i n a n o v e l u s e d o m a i n o r t o s o l v e a n o v e l p r o b l e m . I t 

s h o u l d be n o t e d t h a t t h e p r o d u c t o r p r o c e s s i t s e l f m i g h t no l o n g e r be an 

i n n o v a t i o n as i t may a l r e a d y be w e l l e n t r e n c h e d i n t h e s o c i a l s y s t e m . I t i s 

t h e n o v e l type o f u s e w h i c h c o n s t i t u t e s u s e i n n o v a t i v e n e s s . The g r e a t e r t h e 

d e g r e e o f b e h a v i o u r change r e q u i r e d f o r t h e new t y p e o f u s e , t h e g r e a t e r w o u l d 

be t h e i n n o v a t i v e n e s s . 

F i n a l l y , t h e t h i r d d i m e n s i o n o f i n n o v a t i v e n e s s r e f l e c t e d i n t h e d e f i n i 

t i o n i s t h e d e g r e e t o w h i c h t h e i n n o v a t i o n i s p u t t o u s e , o r implementation 

innovativeness. The r e l a t i v e l y more an a d o p t e r u s e s an i n n o v a t i o n w i t h i n a 

g i v e n u s e d o m a i n , t h e more i n n o v a t i v e w o u l d he b e . A l t h o u g h no s t u d i e s were 

i d e n t i f i e d w h i c h e x a m i n e d t h i s d i m e n s i o n , i t i s c o n s i d e r e d t o be an i m p o r t a n t 

p a r t o f t h e c o n s t r u c t . I t w o u l d f a c i l i t a t e , f o r e x a m p l e , i n v e s t i g a t i o n s o f 

c h a n g i n g u s a g e p a t t e r n s o v e r t i m e , o r o f t h e d i f f e r e n c e s between e a r l y a d o p t 

e r s whose u s e r e m a i n s c o n s t a n t and l a t e r a d o p t e r s whose use m i g h t grow r a p i d -

ly. 
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The c a p t u r i n g o f p o s t - a d o p t i o n b e h a v i o u r i s b e l i e v e d t o be a s t r e n g t h o f 

t h e d e f i n i t i o n . F o r e x a m p l e , T o r n a t z k y and K l e i n (1982) c a l l e d f o r a measure 

o f i n n o v a t i v e n e s s w h i c h w o u l d i n c l u d e s u c h b e h a v i o u r , and s u g g e s t e d d e v e l o p i n g 

s c a l e s t o measure t h e d e g r e e o f i m p l e m e n t a t i o n o f t h e i n n o v a t i o n . The d e f i 

n i t i o n above c a l l s f o r s u c h m e a s u r e s . The d e f i n i t i o n a l s o has o t h e r 

s t r e n g t h s . F i r s t , i t shows t h a t i n n o v a t i v e n e s s c a n be a p r o p e r t y o f a d o p t e r s 

o t h e r t h a n i n d i v i d u a l s , s u c h as d e p a r t m e n t s o r w h o l e o r g a n i s a t i o n s . S e c o n d l y , 

i t shows t h a t u s e o f t h e i n n o v a t i o n i s r e q u i r e d i n o r d e r f o r one t o be i n n o 

v a t i v e , and i m p l i e s t h a t t h e more i n n o v a t i o n s t h a t an i n d i v i d u a l u s e s , t h e 

more i n n o v a t i v e w o u l d he b e . T h i r d l y , by r e l a t i n g i n n o v a t i v e n e s s t o t h e 

" r e f e r e n t s o c i a l s y s t e m " , t h e r o l e t h a t e n v i r o n m e n t a l f a c t o r s c a n p l a y i s 

a c k n o w l e d g e d . F i n a l l y , t h e d e f i n i t i o n i n c l u d e s t h e i d e a o f m a k i n g d e c i s i o n s 

i n d e p e n d e n t l y o f t h e c o m m u n i c a t e d e x p e r i e n c e o f o t h e r s ( M i d g l e y * s and D o w l 

i n g ' s p o i n t ) , s i m p l y b e c a u s e n o v e l u s e w o u l d i m p l y t h a t few o t h e r s w o u l d have 

e x p e r i e n c e t o c o m m u n i c a t e . 

As an example o f t h e i n t e r r e l a t i o n o f t h e t h r e e d i m e n s i o n s o f i n n o v a 

t i v e n e s s , c o n s i d e r t h e a d o p t i o n o f t h e P e r s o n a l Work S t a t i o n (PWS). A u s e r may 

see t h e b e n e f i t s o f u s i n g e l e c t r o n i c s p r e a d s h e e t s t o c a l c u l a t e m o n t h - e n d 

b a l a n c e s , and t h e r e f o r e be among t h e f i r s t t o a c q u i r e a PWS f o r t h a t p u r p o s e . 

T h i s i s a d o p t i v e i n n o v a t i v e n e s s . I f t h e u s e r were t h e n t o a c q u i r e a d i f f e r e n t 

a p p l i c a t i o n , s u c h as w o r d p r o c e s s i n g , use i n n o v a t i v e n e s s w o u l d o c c u r . F i n a l 

l y , as t h e a d o p t e r u s e d t h e s p r e a d s h e e t r e l a t i v e l y more f o r t h e same p u r p o s e s , 

c a l c u l a t i n g m o n t h - e n d b a l a n c e s , i m p l e m e n t a t i o n i n n o v a t i v e n e s s o c c u r s . A l l 

t h r e e i n n o v a t i v e n e s s d i m e n s i o n s a r e i m p o r t a n t when s t u d y i n g t h e a d o p t i o n o f 

i n n o v a t i o n s i n g e n e r a l and PWS i n p a r t i c u l a r , as d i f f e r e n t m o t i v a t i o n s may 

u n d e r l i e t h e v a r i o u s b e h a v i o u r s . 
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As was m e n t i o n e d a b o v e , i n n o v a t i v e n e s s i s a " r e l a t i v e c o n s t r u c t " ( B i g o n -

e s s & P e r r e a u l t , 1981 , p . 7 0 ) . F i r s t , o n e ' s i n n o v a t i v e n e s s i s r e l a t i v e t o 

o t h e r members o f o n e ' s s o c i a l s y s t e m . T h u s , p a r t i c u l a r b e h a v i o u r s may v a r y i n 

r e l a t i v e i n n o v a t i v e n e s s a c r o s s s o c i a l s y s t e m s , o r , i n o t h e r w o r d s , a c r o s s t h e 

reference domain of the innovator ( B i g o n e s s & P e r r e a u l t , 1981, p . 7 2 ) . What 

m i g h t be i n n o v a t i v e i n one s o c i a l s e t t i n g , s u c h as b a n k e r s ' w e a r i n g s h o r t 

p a n t s d u r i n g a h e a t wave i n L o n d o n , i s an e n t r e n c h e d b e h a v i o u r among t h e 

b a n k i n g community i n Bermuda. The s e c o n d d o m a i n where i n n o v a t i v e n e s s may v a r y 

i n r e l a t i v e t e r m s i s w i t h r e s p e c t t o t h e i n n o v a t i o n s t h e m s e l v e s , w h i c h i s 

c a l l e d t h e content domain of the innovation ( B i g o n e s s & P e r r e a u l t , 1981 , 

p . 7 1 ) . I n d i v i d u a l i n n o v a t i v e n e s s may v a r y a l o n g a c o n t i n u u m f r o m h i g h p r o d u c t 

o r c o n c e p t s p e c i f i c i t y , t o b e i n g more u n i v e r s a l . T h i s means t h a t some a d o p t 

i n g u n i t s may be q u i t e i n n o v a t i v e w i t h r e s p e c t t o c e r t a i n i n n o v a t i o n s , and 

v e r y u n i n n o v a t i v e w i t h r e s p e c t t o o t h e r s . A g a i n , t h i s i s i l l u s t r a t e d i n t h e 

e x a m p l e c i t e d e a r l i e r o f i n d i v i d u a l s b e i n g v e r y i n n o v a t i v e w i t h r e s p e c t t o 

h i g h t e c h n o l o g y p r o d u c t s , b u t u n i n n o v a t i v e w i t h r e s p e c t t o e a t i n g h a b i t s . 

The r e l a t i v i t y o f i n n o v a t i v e n e s s may i n t r o d u c e c o n f o u n d i n g v a r i a b l e s i n t o 

a t t e m p t s t o compare r e s u l t s a c r o s s v a r i o u s s t u d i e s , o r even w i t h i n s t u d i e s . 

T h i s , h o w e v e r , s h o u l d n o t be a p r o b l e m i n t h e c u r r e n t s t u d y . F i r s t , t h e 

c o n t e n t domain was v e r y n a r r o w l y b o u n d e d t o i n c l u d e t h e PWS i t s e l f and i t s 

v a r i o u s a p p l i c a t i o n s . S e c o n d l y , t h e r e f e r e n c e domain ( p o p u l a t i o n o f i n t e r e s t ) 

was d e f i n e d as knowledge workers i n o f f i c e s e t t i n g s . 
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3.5 THE MARKET PERSPECTIVE 

To d a t e , r e s e a r c h on t h e d i f f u s i o n o f i n n o v a t i o n s has t e n d e d t o c o n c e n 

t r a t e on e i t h e r t h e c h a r a c t e r i s t i c s o f a d o p t e r s o r t h e c h a r a c t e r i s t i c s o f 

i n n o v a t i o n s . The a im has been t o a t t e m p t t o d e t e r m i n e what makes some 

p o t e n t i a l a d o p t e r s more i n n o v a t i v e t h a n o t h e r s , o r what makes some i n n o v a t i o n s 

more a d o p t a b l e . T h e s e a p p r o a c h e s h a v e been t e r m e d t h e adoption perspective, 

i n t h a t t h e y c o n c e n t r a t e on t h e demand a s p e c t s o f t h e p r o c e s s ( B r o w n , 1981 , 

p . 5 ) . Brown has a r g u e d t h a t t h e supply s i d e s h o u l d a l s o be c o n s i d e r e d , w h i c h 

he terms t h e market perspective, i n t h a t i t e x p l i c i t l y a d d r e s s e s t h e p r o c e s s e s 

by w h i c h an i n n o v a t i o n i s made a v a i l a b l e t o p o t e n t i a l a d o p t e r s . T h i s p e r 

s p e c t i v e t a k e s t h e v i e w t h a t p o t e n t i a l a d o p t e r s do n o t a c t so much o u t o f f r e e 

w i l l , b u t r a t h e r make c h o i c e s w i t h i n a g i v e n s e t o f c o n s t r a i n t s and o p p o r t u n 

i t i e s . These i n c l u d e t h e p o t e n t i a l a d o p t e r s ' l e v e l o f awareness o f , and t h e i r 

access t o , t h e i n n o v a t i o n . Brown has a r g u e d t h a t a " d i f f u s i o n a g e n c y " can 

a f f e c t t h e r a t e o f d i f f u s i o n o f an i n n o v a t i o n by m a n i p u l a t i n g b o t h o f t h e s e 

c o n s t r a i n t s . F o r e x a m p l e , a c c e s s t o an i n n o v a t i o n i s a f u n c t i o n o f a number 

o f f a c t o r s , i n c l u d i n g p r o d u c t a f f o r d a b i l i t y and a v a i l a b i l i t y , and t h e a d o p t 

e r s ' a c c e s s i b i l i t y t o t h e m a r k e t i t s e l f . By m a n i p u l a t i n g f a c t o r s s u c h as 

t h e s e , t h e agency c a n a t t e m p t t o a f f e c t b o t h t h e r a t e and d i r e c t i o n t h a t an 

i n n o v a t i o n t a k e s . 

The m a r k e t p e r s p e c t i v e shows t h a t d i f f e r e n t r a t e s o f d i f f u s i o n may be 

f o u n d a c r o s s o r g a n i s a t i o n s d e p e n d i n g on t h e way e a c h o r g a n i s a t i o n m a n i p u l a t e s 

t h e s e t o f c o n s t r a i n t s w i t h i n w h i c h p o t e n t i a l a d o p t e r s o p e r a t e . I n f a c t , i t 

has been a r g u e d i n t h e DOI l i t e r a t u r e t h a t d i f f u s i o n r e s e a r c h s h o u l d s h i f t 

f r o m f o c u s s i n g on t h e i n d i v i d u a l a d o p t e r t o t h e o r g a n i s a t i o n ( e . g . B a l d r i d g e & 

Burnham, 1 9 7 5 ) , and models o f i n n o v a t i o n a t t h e o r g a n i s a t i o n a l l e v e l a r e b e i n g 



- 42 -

d e v e l o p e d ( e . g . A m a b i l e , 1 9 8 8 ) . The t h r u s t b e h i n d t h e s e arguments has been 

t h a t , i n many s t u d i e s , d i f f e r e n c e s i n o r g a n i s a t i o n a l c o n t e x t have been b e t t e r 

p r e d i c t o r s o f i n n o v a t i v e n e s s t h a n i n d i v i d u a l a d o p t e r v a r i a b l e s ( f o r some 

e x a m p l e s see E t t l i e e t a l . 1984; K i m b e r l y & E v a n i s k o , 1981 ; R o b e r t s o n & W i n d , 

1 9 8 0 ) . 

Z a l t m a n e t a l . (1973) p r o p o s e s e v e r a l i n d e p e n d e n t v a r i a b l e s a t t h e 

o r g a n i s a t i o n a l l e v e l w h i c h c o u l d a f f e c t i n n o v a t i v e n e s s ( p p . 1 3 4 - 1 5 5 ) . They a r e 

as f o l l o w s : 

1. C o m p l e x i t y : t h e number o f o c c u p a t i o n a l s p e c i a l t i e s i n t h e o r g a n 
i s a t i o n , and t h e i r p r o f e s s i o n a l i s m ( p p . 1 3 4 - 1 3 8 ) . 

2 . F o r m a l i s a t i o n : t h e emphas is p l a c e d on f o l l o w i n g s p e c i f i c r u l e s 
and p r o c e d u r e s i n p e r f o r m i n g o n e ' s j o b ( p p . 1 3 8 - 1 4 3 ) . 

3 . C e n t r a l i s a t i o n : t h e d e g r e e t o w h i c h t h e l o c u s o f a u t h o r i t y and 
d e c i s i o n m a k i n g a r e h i g h e r i n t h e o r g a n i s a t i o n ( p p . 1 4 3 - 1 4 6 ) . 

4 . I n t e r p e r s o n a l R e l a t i o n s : t h e d e g r e e o f i m p e r s o n a l i t y w i t h i n t h e 
i n t e r p e r s o n a l r e l a t i o n s ( p p . 1 4 6 - 1 4 8 ) . 

5 . A b i l i t y t o D e a l w i t h C o n f l i c t : ( p p . 1 4 8 - 1 5 4 ) . 

The i n t e r a c t i o n b e t w e e n t h e s e v a r i a b l e s and i n n o v a t i v e n e s s a r e c o m p l e x . 

F u r t h e r m o r e , d e p e n d i n g on t h e s t a g e o f d i f f u s i o n , t h e e f f e c t s o f each v a r i a b l e 

may c h a n g e . A t t h e i n i t i a t i o n s t a g e s ( a w a r e n e s s , p e r s u a s i o n and d e c i s i o n ) i t 

i s e x p e c t e d t h a t l o w e r l e v e l s o f c o m p l e x i t y , f o r m a l i s a t i o n and c e n t r a l i s a t i o n 

w i l l f a c i l i t a t e i n n o v a t i v e n e s s . D u r i n g t h e i m p l e m e n t a t i o n and c o n f i r m a t i o n 

s t a g e s , h o w e v e r , i t i s e x p e c t e d t h a t t h e r e v e r s e o f t h i s w i l l be t h e c a s e . 

T h u s , t h e way an o r g a n i s a t i o n o p e r a t e s and i s s t r u c t u r e d may have t o change 

o v e r t i m e d e p e n d i n g on t h e d e s i r e d d e g r e e o f d i f f u s i o n , t h e s t a g e o f t h e 

d i f f u s i o n p r o c e s s , and t h e p e r v a s i v e n e s s o f t h e i n n o v a t i o n . F u r t h e r m o r e , t h e 
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a b i l i t y o f t h e o r g a n i s a t i o n t o h a n d l e c o n f l i c t w i l l i m p a c t on how w e l l and 

w i d e l y t h e i n n o v a t i o n i s e v e n t u a l l y d i f f u s e d . 

Many o f t h e a r g u m e n t s f o r f o c u s s i n g on o r g a n i s a t i o n a l v a r i a b l e s make 

s e n s e when e x a m i n i n g i n t e r - o r g a n i s a t i o n a l d i f f e r e n c e s i n t h e r a t e o f d i f f u s i o n 

o f c e r t a i n i n n o v a t i o n s , and when s t u d y i n g o r g a n i s a t i o n a l l e v e l i n n o v a t i o n s . 

One s u c h MIS i n n o v a t i o n w o u l d be D a t a b a s e M a c h i n e s , t h e s u b j e c t o f a n o t h e r DOI 

s t u d y c u r r e n t l y u n d e r w a y ( A l e x a n d e r , 1 9 8 9 ) . These i n n o v a t i o n s must be a d o p t e d 

by e n t i r e o r g a n i s a t i o n s as o p p o s e d t o by i n d i v i d u a l s . O f f i c e A u t o m a t i o n (OA) 

c o u l d a l s o be an e x a m p l e o f an o r g a n i s a t i o n a l l e v e l i n n o v a t i o n , e s p e c i a l l y i f 

c o n s i d e r e d as a " w h o l e " , as o p p o s e d t o a c o l l e c t i o n o f i n d i v i d u a l PWS. 

N e v e r t h e l e s s , as has been a r g u e d e a r l i e r , much s t i l l r e m a i n s t o be l e a r n e d a t 

t h e i n d i v i d u a l a d o p t e r l e v e l about t h e a c c e p t a n c e o f PWS. The OA and EUC 

l i t e r a t u r e i n d i c a t e t h a t , e v e n w i t h i n g i v e n o r g a n i s a t i o n a l , o r " m a r k e t " , 

c o n t e x t s , s i g n i f i c a n t d i f f e r e n c e s e x i s t i n t h e a c c e p t a n c e o f PWS by i n d i v i d u a l 

a d o p t e r s . F u r t h e r m o r e , as w i l l be d i s c u s s e d b e l o w , o r g a n i s a t i o n a l v a r i a b l e s 

w o u l d a f f e c t d i f f u s i o n by i n f l u e n c i n g i n d i v i d u a l norms and a t t i t u d e s t o w a r d s 

a d o p t i n g PWS. T h e s e f a c t s a l l s u p p o r t an a p p r o a c h i n i t i a l l y c o n c e n t r a t i n g on 

i d e n t i f y i n g t h e s a l i e n t v a r i a b l e s a t t h e i n d i v i d u a l a d o p t e r l e v e l w h i c h a f f e c t 

a d o p t i o n o f t h e PWS. 

S u p p o r t f o r t h i s a p p r o a c h a l s o a p p e a r s i n t h e r e s e a r c h l i t e r a t u r e . 

I n t r o d u c t i o n o f PWS i n an o r g a n i s a t i o n i s an e x a m p l e o f a p r o c e s s i n n o v a t i o n 

w h i c h m a i n l y a f f e c t s t h e o r g a n i s a t i o n ' s a d m i n i s t r a t i v e c o r e . . I t s p r i m a r y 

i m p a c t i s g e n e r a l l y on k n o w l e d g e w o r k e r s ' w o r k p r o c e s s e s , w i t h a much s m a l l e r 

e f f e c t on t h e a c t u a l o v e r a l l t e c h n o l o g y u s e d by t h e o r g a n i s a t i o n . D i f f e r e n c e s 

h a v e been f o u n d b e t w e e n i n n o v a t i o n s w h i c h a f f e c t t h e a d m i n i s t r a t i v e c o r e and 
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t h o s e w h i c h a f f e c t t h e t e c h n o l o g y c o r e o f o r g a n i s a t i o n s ( see A i k e n e t a l . , 

1980; D a f t , 1978; K i m b e r l y & E v a n i s k o , 1981; and Zmud, 1982) . S p e c i f i c a l l y , 

Zmud (1984) f o u n d t h a t u s e o f an a d m i n i s t r a t i v e i n n o v a t i o n was l a r g e l y a 

f u n c t i o n o f t h e m a n a g e r ' s k n o w l e d g e o f t h e i n n o v a t i o n , and t h a t o r g a n i s a t i o n a l 

r e c e p t i v i t y t o w a r d s change h a d no s i g n i f i c a n t i m p a c t on a d m i n i s t r a t i v e p r o c e s s 

i n n o v a t i o n ( p . 7 3 6 ) . K i m b e r l y and E v a n i s k o a l s o f o u n d t h a t o r g a n i s a t i o n a l and 

c o n t e x t u a l v a r i a b l e s were l e s s e f f e c t i v e p r e d i c t o r s o f a d m i n i s t r a t i v e i n n o v a 

t i o n s t h a n o f t e c h n o l o g i c a l i n n o v a t i o n s ( 1 9 8 1 , p . 7 0 5 ) . These f i n d i n g s a l l 

l e n d s u p p o r t t o i n i t i a l l y c o n c e n t r a t i n g on PWS a d o p t i o n a t t h e i n d i v i d u a l 

a d o p t e r l e v e l . 

3.6 VOLUNTARINESS OF PWS USAGE 

When e x a m i n i n g t h e a d o p t i o n o r r e j e c t i o n o f i n n o v a t i o n s , c o n s i d e r a t i o n 

must be g i v e n as t o how f r e e an i n d i v i d u a l i s t o c a r r y o u t h i s p e r s o n a l 

a d o p t i o n o r r e j e c t i o n d e c i s i o n . F o r e x a m p l e , an i n d i v i d u a l may d e c i d e t o 

a d o p t an i n n o v a t i o n , b u t may be p r e v e n t e d f rom d o i n g s o . W i t h r e s p e c t t o PWS, 

an i n d i v i d u a l may h a v e d e c i d e d t h a t t h e PWS w o u l d be a d e f i n i t e a s s e t i n h i s 

j o b , b u t may n o t be a b l e t o a d o p t i t b e c a u s e c o r p o r a t e p o l i c y p r e v e n t s i t . I n 

t h i s c a s e , b e c a u s e o f t h e f a v o u r a b l e a t t i t u d e s and d e c i s i o n t o a d o p t , " s y m 

b o l i c a d o p t i o n " has o c c u r r e d b u t a c t u a l a d o p t i o n has n o t . S i m i l a r l y , o f 

c o u r s e , " s y m b o l i c r e j e c t i o n " may o c c u r . I n t h i s c a s e , one w o u l d o b s e r v e an 

i n d i v i d u a l u s i n g t h e i n n o v a t i o n , b u t i f he had f r e e c h o i c e , t h e i n n o v a t i o n 

w o u l d n o t be u s e d . W i t h r e s p e c t t o PWS, cases e x i s t where some t y p i s t s d i d 

n o t want t o c o n v e r t t o w o r d p r o c e s s i n g f rom t r a d i t i o n a l t y p i n g b u t h a d no 

c h o i c e , o t h e r t h a n t o q u i t t h e i r j o b . S y m b o l i c r e j e c t i o n o c c u r r e d f o r t h o s e 

who c o n v e r t e d t o w o r d p r o c e s s i n g . 
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I n s i t u a t i o n s where t h e r e q u i r e d b e h a v i o u r i s c o n t r a r y t o t h e s y m b o l i c 

d e c i s i o n , i n n o v a t i o n dissonance o c c u r s ( R o g e r s & Shoemaker , 1971, p . 3 1 ) , a 

t e r m o b v i o u s l y a d a p t e d f r o m " c o g n i t i v e d i s s o n a n c e " ( s e e F e s t i n g e r , 1 9 5 7 ) . As 

w i t h c o g n i t i v e d i s s o n a n c e , i n o r d e r t o overcome i n n o v a t i o n d i s s o n a n c e an 

i n d i v i d u a l c a n e i t h e r a l t e r h i s a t t i t u d e t o w a r d s t h e i n n o v a t i o n , o r a t t e m p t t o 

change t h e r e q u i r e d b e h a v i o u r . The d i s s o n a n t r e j e c t o r , who i n i t i a l l y w a n t e d 

t o a d o p t t h e i n n o v a t i o n b u t c o u l d n o t , m i g h t e i t h e r d e v e l o p a l e s s e r o p i n i o n 

o f t h e i n n o v a t i o n , o r a t t e m p t t o c i r c u m v e n t o r g a n i s a t i o n a l d i c t a t e s and u s e i t 

anyway. On t h e o t h e r h a n d , a d i s s o n a n t a d o p t e r , f o r c e d t o use t h e i n n o v a t i o n , 

m i g h t e i t h e r d e v e l o p a p o s i t i v e a t t i t u d e t o w a r d s t h e i n n o v a t i o n o r a c t i v e l y 

a t t e m p t t o a v o i d u s i n g i t . I n t h e c a s e o f PWS, examples have been d e s c r i b e d 

o f d i s s o n a n t r e j e c t o r s c o v e r t l y a c q u i r i n g m i c r o c o m p u t e r s c o n t r a r y t o company 

p o l i c y ( B e n s o n , 1983 , p . 3 8 ) . On t h e o t h e r h a n d , d i s s o n a n t a d o p t e r s may be t h e 

c a u s e o f many o f t h e so c a l l e d " f a i l u r e s " o f OA p r o j e c t s . The t a r g e t e d 

i n d i v i d u a l s f a i l t o u s e o r s u p p o r t t h e p r o j e c t s , and t h e p r o j e c t s w i t h e r on 

t h e v i n e . I n e v e n more ex t reme c a s e s , t h e t a r g e t e d a d o p t e r s may even s a b o t a g e 

s u c h s y s t e m s . D o w l i n g (1980) r e p o r t e d d e l i b e r a t e s t a f f i n t e r f e r e n c e o r 

s a b o t a g e i n f o r t y - f i v e p e r c e n t o f h o s p i t a l i n f o r m a t i o n sys tems t h a t he s u r 

v e y e d . These s y s t e m s were d e s i g n e d t o d i r e c t l y a d d r e s s p r o b l e m s i n t h e 

d e l i v e r y o f m e d i c a l c a r e t o p a t i e n t s . E x t r e m e r e p o r t s o f v i o l e n c e a g a i n s t t h e 

t e c h n o l o g y have a l s o been r e p o r t e d , s u c h as one w o r k e r u s i n g a s h o t g u n t o 

l i t e r a l l y b l o w away h i s t e r m i n a l . 

I n n o v a t i o n d i s s o n a n c e i s an i m p o r t a n t c o n s i d e r a t i o n i n t h e c u r r e n t 

r e s e a r c h b e c a u s e t h e u s e o r n o n - u s e o f a PWS m i g h t be mandated by t h e 

o r g a n i s a t i o n , and h e n c e n o t be s o l e l y r e l a t e d t o t h e i n d i v i d u a l ' s u n d e r l y i n g 

a t t i t u d e . F u r t h e r m o r e , t h e d e g r e e o f v o l u n t a r i n e s s o f PWS use has been f o u n d 
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t o be a m a j o r d e t e r m i n a n t o f a c t u a l u s a g e ( K r a e m e r , 1986) . B e c a u s e o f t h e s e 

c o n s i d e r a t i o n s , c a r e was t a k e n i n t h i s s t u d y t o measure t h e voluntariness of 

use o f t h e PWS. As w i t h most f a c t o r s , i t i s n o t t h e actual d e g r e e o f v o l u n 

t a r i n e s s w h i c h w i l l i n f l u e n c e b e h a v i o u r , b u t r a t h e r t h e perception o f v o l u n 

t a r i n e s s . T h u s , f o r t h e p u r p o s e s o f t h i s s t u d y , Voluntariness i s d e f i n e d as 

f o l l o w s : 

Voluntar iness : the degree to which use of the PWS is 
perceived as being voluntary, or of free will. 

3.7 THE STATE OF DIFFUSION THEORY 

Whereas d i f f u s i o n t h e o r y has n o t b e e n u s e d t o a g r e a t e x t e n t w i t h i n M I S , 

as was d i s c u s s e d i n C h a p t e r Two, i t s u s e i s q u i t e p r e v a l e n t i n many o t h e r 

d i s c i p l i n e s . Downs & Mohr c a l l e d i t " p o s s i b l y t h e most f a s h i o n a b l e o f s o c i a l 

s c i e n c e a r e a s " i n t h e decade f r o m 1965-1975 (1976 , p . 7 0 0 ) . N e v e r t h e l e s s , t h e y 

a l s o q u e s t i o n e d t h e t h e o r e t i c a l v a l u e o f t h e r e s e a r c h i n t h a t t h e f i n d i n g s 

f r o m v a r i o u s s t u d i e s showed s i g n i f i c a n t v a r i a n c e . A t t h e same t i m e as 

c r i t i c i s i n g t h e r e s e a r c h , h o w e v e r , t h e y a l s o s a i d : 

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). 

R o g e r s l a t e r r e s p o n d e d t o t h e o p i n i o n s o f Downs and M o h r , s t a t i n g t h a t he 

b e l i e v e s t h e s t a t u s • o f d i f f u s i o n r e s e a r c h t o be " i m p r e s s i v e " ( 1 9 8 3 , p . 8 8 0 ) , 

and t h a t : 

when the reliability of our present generalizations [are 
compared] with those in other fields of social science, 
biological science, and physical science, I 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). 

G i v e n R o g e r s ' s t a k e i n d i f f u s i o n r e s e a r c h , i t i s n o t s u r p r i s i n g t h a t he 

has a somewhat more p o s i t i v e a t t i t u d e t o w a r d s t h e r e s e a r c h t h a n Downs and 

M o h r . N e v e r t h e l e s s , i t does behove us t o c o n s i d e r t h e i r c o n c e r n s , and a t t e n d 

t o t h e p r e s c r i p t i o n s o f f e r e d i n t h e i r a r t i c l e f o r i m p r o v i n g t h e r e s e a r c h . 

T h e i r f i r s t c o n c e r n i s t h a t some i n c o n s i s t e n c i e s i n t h e r e s e a r c h f i n d i n g s 

l i k e l y a r i s e b e c a u s e a l l i n n o v a t i o n s h a v e been t r e a t e d as b e i n g s i m i l a r , when 

t h e y a r e n o t . A l t h o u g h an a d o p t e r may be i n n o v a t i v e w i t h r e s p e c t t o one 

i n n o v a t i o n , t h i s i s n o t n e c e s s a r i l y t r u e f o r a l l o t h e r i n n o v a t i o n s (Downs & 

M o h r , 1976, p . 7 0 2 ) . Downs and Mohr t h e r e f o r e c a l l f o r a taxonomy o f i n n o v a 

t i o n s , so t h a t i n n o v a t i v e n e s s c a n be measured a g a i n s t a type o f i n n o v a t i o n . 

B i g o n e s s and P e r r e a u l t , i n t h e i r a t t e m p t t o o f f e r a " c o n c e p t u a l p a r a d i g m " f o r 

t h e s t u d y o f i n n o v a t i o n s , a g r e e : " a s i n g l e p r o d u c t c r i t e r i o n o f i n n o v a t i v e n e s s 

i s a p p r o p r i a t e i f one i s c o n c e r n e d w i t h i d e n t i f y i n g i n n o v a t i v e n e s s o n l y w i t h 

r e s p e c t t o t h a t h i g h l y s p e c i f i e d c o n t e n t a r e a " ( 1 9 8 1 , p . 7 3 ) . These arguments 

r e f l e c t t h e d i s c u s s i o n e a r l i e r a b o u t how i n n o v a t i v e n e s s i s r e l a t i v e t o t h e 

content domain o f t h e i n n o v a t i o n . As m e n t i o n e d e a r l i e r , t h i s s t u d y i s c o n 

c e r n e d w i t h i n n o v a t i v e n e s s i n a h i g h l y s p e c i f i e d c o n t e n t d o m a i n , i n t h a t i t i s 

e x a m i n i n g t h e d i f f u s i o n o f a s p e c i f i c i n n o v a t i o n , t h e PWS. 

A s e c o n d c o n c e r n o f Downs and Mohr i s t h a t " a n i n n o v a t i o n i s r a r e l y t h e 

same t h i n g t o two o r g a n i s a t i o n s " ( 1 9 7 6 , p . 703 ) . T h i s i s b a s e d on t h e f a c t 

t h a t i n n o v a t i o n s have b o t h " p r i m a r y " and " s e c o n d a r y " a t t r i b u t e s . These terms 

a r e e x p l a i n e d as f o l l o w s : 
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G a l i l e o , D e s c a r t e s , L o c k e a n d o t h e r s d i v i d e d t h e q u a l i t i e s o f 
o b j e c t s a n d s u b s t a n c e s i n t o t w o c l a s s e s w h i c h L o c k e d e s i g n a t e d 
a s p r i m a r y a n d s e c o n d a r y . S e c o n d a r y q u a l i t i e s a r e t h o s e w h i c h 
a r e p e r c e i v e d b y t h e s e n s e s , a n d s o m a y b e d i f f e r e n t l y e s t i m a t e d 
b y d i f f e r e n t p e r c i p i e n t s ; p r i m a r y q u a l i t i e s a r e t h o s e w h i c h a r e 
e s s e n t i a l t o t h e o b j e c t o r s u b s t a n c e a n d s o a r e i n h e r e n t i n i t 
w h e t h e r t h e y a r e p e r c e i v e d o r n o t ( 1 9 7 6 , p . 7 0 2 ) . 

T h u s , Downs and Mohr c a l l f o r a d i v i s i o n o f t h e a t t r i b u t e s o f i n n o v a t i o n s 

i n t o p r i m a r y and s e c o n d a r y a t t r i b u t e s . As an example o f t h e e f f e c t o f t h i s 

d i v i s i o n , c o n s i d e r t h e a t t r i b u t e o f cost. T h i s i s a p r i m a r y q u a l i t y i f a c t u a l 

p r i c e o n l y i s u s e d , b u t c a n be a s e c o n d a r y a t t r i b u t e i f p r i c e r e l a t i v e t o 

d i s p o s a b l e income i s u s e d . T h u s , what m i g h t a p p e a r " c o s t l y " t o one p o t e n t i a l 

a d o p t e r , c o u l d be " i n e x p e n s i v e " t o a n o t h e r , d e p e n d i n g on t h e i r r e l a t i v e l e v e l s 

o f i n c o m e . I t i s a r g u e d t h a t i t i s r e l a t i v e cost w h i c h has t h e g r e a t e s t 

e f f e c t on b u y i n g b e h a v i o u r . Downs and Mohr a r g u e t h a t i f s t u d i e s were t o be 

b a s e d o n l y on p r i m a r y q u a l i t i e s , t h e i n c o n s i s t e n c y i n f i n d i n g s a c r o s s s t u d i e s 

w o u l d n o t be r e s o l v a b l e ( 1 9 7 6 , p . 7 0 3 ) . I f s e c o n d a r y q u a l i t i e s were u s e d , 

h o w e v e r , t h e n a more g e n e r a l t h e o r y i s p o s s i b l e by s t u d y i n g t h e i n t e r a c t i o n 

among perceptions o f i n n o v a t i o n s . T h i s i s t h e v e r y a p p r o a c h u s e d i n t h e 

c u r r e n t r e s e a r c h . As w i l l be d i s c u s s e d l a t e r i n t h i s c h a p t e r , one o f t h e 

h y p o t h e s i s e d d e t e r m i n a n t s o f t h e r a t e o f d i f f u s i o n o f i n n o v a t i o n s a r e t h e 

perceived c h a r a c t e r i s t i c s , o r s e c o n d a r y q u a l i t i e s , o f t h e i n n o v a t i o n . These 

c h a r a c t e r i s t i c s a r e t h e f o c u s o f t h i s s t u d y . 

F i n a l l y , Downs and Mohr a d d r e s s what t h e y c a l l i n s t a b i l i t y due t o d i f 

f e r e n c e s i n t h e o p e r a t i o n a l i s a t i o n o f t h e d e p e n d e n t v a r i a b l e , i n n o v a t i v e n e s s 

( 1 9 7 6 , p . 7 0 9 ) . T h e y i d e n t i f y t h r e e common o p e r a t i o n a l i s a t i o n s w h i c h had been 

u s e d , w h i c h a l t h o u g h i n t e r r e l a t e d may a l s o have t a p p e d d i f f e r e n t b e h a v i o u r s . 

T h e s e a r e : 

1. t i m e o f f i r s t u s e o f t h e i n n o v a t i o n , 
2 . s i m p l e a d o p t i o n v e r s u s n o n - a d o p t i o n o f t h e i n n o v a t i o n , a n d 
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3. degree of implementation of the innovation. 
F o r e x a m p l e , Downs and Mohr a r g u e t h a t t h e f i r s t o p e r a t i o n a l i s a t i o n 

a l l o w s i n f e r e n c e s t o be made a b o u t " s e a r c h p a t t e r n s , c o m m u n i c a t i o n p r o c e s s e s , 

and r e f e r e n c e g r o u p b e h a v i o u r " ( p . 7 0 9 ) , b u t t h a t t h e l a s t w i l l n o t . W h a t e v e r 

t h e p o s s i b l e i n f e r e n c e s , t h e p o i n t i s t h a t t h e d e p e n d e n t v a r i a b l e needs 

c a r e f u l e x p l i c a t i o n so t h a t t h e t y p e o f i n n o v a t i v e n e s s b e i n g s t u d i e d i s 

u n d e r s t o o d . Where d i f f e r e n t t y p e s o f i n n o v a t i v e n e s s may be i m p a c t e d by 

d i f f e r e n t s e t s o f i n d e p e n d e n t v a r i a b l e s , c o n s i d e r a t i o n must be t a k e n t o e n s u r e 

t h a t t h i s i s n o t e d i n any d i s c u s s i o n o f r e s e a r c h r e s u l t s . T h i s s t u d y has 

a d d r e s s e d t h e s e c o n c e r n s . As was d i s c u s s e d i n S e c t i o n 3 . 4 , t h e d e f i n i t i o n o f 

i n n o v a t i v e n e s s u s e d r e f l e c t s t h r e e d i f f e r e n t d i m e n s i o n s o r b e h a v i o u r s . As 

w i l l be shown i n S e c t i o n 4 . 1 4 , t h e s e t h r e e d i m e n s i o n s were e x p l i c i t l y o p e r a -

t i o n a l i s e d and m e a s u r e d . 

3 .8 THE INNOVATION DECISION MODEL 

3 . 8 . 1 S t a g e s i n t h e I n n o v a t i o n D e c i s i o n 

D i f f u s i o n o f an i n n o v a t i o n r e s u l t s f rom t h e c u m u l a t i v e d e c i s i o n s o f 

i n d i v i d u a l s t o a d o p t t h e i n n o v a t i o n . T h e r e f o r e , t h e p r o c e s s by w h i c h a 

p o t e n t i a l a d o p t e r makes t h i s d e c i s i o n i s a v i t a l e l e m e n t i n any d i f f u s i o n 

s t u d y , and h e n c e a model o f t h i s p r o c e s s i s r e q u i r e d . The p u r p o s e o f t h i s 

s e c t i o n i s t o s u g g e s t one s u c h m o d e l . Not s u r p r i s i n g l y , s e v e r a l models have 

b e e n d e v e l o p e d w h i c h t y p i c a l l y c o n c e p t u a l i s e the d e c i s i o n as a s t a g e p r o c e s s 

( f o r a r e v i e w , s e e Z a l t m a n e t a l . , 1973) . The model d e v e l o p e d by R o g e r s 

( 1 9 8 3 , p . 1 6 5 ) i s a p p e a l i n g b e c a u s e i t r e f l e c t s t h e s t a g e s o f t h e more g e n e r a l 

m o d e l o f t h e d e c i s i o n p r o c e s s , as d e f i n e d by S imon ( 1 9 7 7 ) . The s t a g e s i n 

R o g e r s ' model a r e as f o l l o w s : 
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1. Knowledge: o c c u r s when a d e c i s i o n maker i s e x p o s e d t o t h e i n n o 
v a t i o n ' s e x i s t e n c e and g a i n s some u n d e r s t a n d i n g o f i t s f u n c t i o n s ; 

2 . Persuasion: o c c u r s when t h e d e c i s i o n maker forms an a t t i t u d e 
t o w a r d t h e i n n o v a t i o n ; 

3 . Decision: o c c u r s when t h e d e c i s i o n maker engages i n a c t i v i t i e s 
t h a t l e a d t o a c h o i c e t o a d o p t o r r e j e c t t h e i n n o v a t i o n ; 

4 . Implementation: o c c u r s when t h e d e c i s i o n maker p u t s an i n n o v a t i o n 
t o u s e ; and 

5 . Confirmation: o c c u r s when a d e c i s i o n maker s e e k s r e i n f o r c e m e n t o f 
an i n d i v i d u a l d e c i s i o n a l r e a d y made, b u t may r e v e r s e t h e d e c i s i o n 
i f e x p o s e d t o c o n f l i c t i n g m e s s a g e s . 

F i g u r e 3-2 i l l u s t r a t e s t h i s model w i t h some m o d i f i c a t i o n s . The f i r s t i s 

t h e a d d i t i o n o f a search loop be tween t h e P e r s u a s i o n and Knowledge s t a g e s . 

T h i s l o o p r e f l e c t s t h e p o t e n t i a l a d o p t e r ' s g a t h e r i n g more i n f o r m a t i o n as he 

r e f i n e s h i s a t t i t u d e t o w a r d t h e i n n o v a t i o n . The i n f o r m a t i o n s e a r c h c a n t a p a 

number o f s o u r c e s , i n c l u d i n g a t r i a l o f t h e i n n o v a t i o n . W h i l e some r e s e a r c h 

e r s have s e t t r i a l as a s e p a r a t e s t a g e ( s e e K l o n g l a n & C o w a r d , 1970; R o b e r t 

s o n , 1 9 7 1 ) , i t i s i n c l u d e d h e r e i n t h e s e a r c h l o o p b e c a u s e i t i s c o n s i d e r e d t o 

be a method o f g a i n i n g more i n f o r m a t i o n about t h e i n n o v a t i o n . A t r i a l may o r 

may n o t be a c t u a l l y c a r r i e d o u t , and hence i t c a n n o t be c o n s i d e r e d a d i s t i n c t 

s t a g e . 

The s e c o n d m o d i f i c a t i o n t o t h e model i s a t S t a g e I V , t o d e f i n e imple

mentation as e i t h e r adoption o r r e j e c t i o n , n o t j u s t use o f t h e i n n o v a t i o n . 

T h i s d e f i n i t i o n h a d been i n c l u d e d i n R o g e r ' s o r i g i n a l d e p i c t i o n o f t h e s t a g e 

p r o c e s s ( R o g e r s & Shoemaker , 1971 ) , b u t f o r some r e a s o n was d r o p p e d f r o m h i s 

l a t e s t v e r s i o n . I t i s c o n s i d e r e d t h a t e x p l i c i t i n c l u s i o n o f r e j e c t i o n , as a 

b e h a v i o u r n o t j u s t a d e c i s i o n , i s n e c e s s a r y f o r c o m p l e t e n e s s . F i n a l l y , a 

s e c o n d l o o p , f r o m Confirmation back t o Decision, has a l s o been added t o t h e 

m o d e l . Confirmation i n t h e p o s t - d e c i s i o n e n v i r o n m e n t augments t h e e f f e c t s o f 
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t h e i n i t i a l p e r s u a s i o n " s o u r c e s " , w h i c h may i n f a c t s t i l l be o p e r a t i v e . T h i s 

l o o p a l s o h i g h l i g h t s t h e p o s s i b i l i t y t h a t t h e d e c i s i o n maker may a c t u a l l y 

r e v e r s e h i s i n i t i a l d e c i s i o n . 

3 . 8 . 2 Variables A f f e c t i n g the Innovation Decision 

I n R o g e r s ' m o d e l , s e v e r a l s e t s o f v a r i a b l e s a r e h y p o t h e s i s e d t o have 

e f f e c t s i n t h e v a r i o u s s t a g e s o f t h e i n n o v a t i o n d e c i s i o n . One i s t h e a d o p t 

e r ' s communications network, w h i c h i n c l u d e s s o u r c e , message , c h a n n e l and 

r e c i p i e n t e f f e c t s . R e c i p i e n t f a c t o r s a r e a l s o c a p t u r e d i n a s e c o n d s e t o f 

v a r i a b l e s , t h e a d o p t e r s ' personal c h a r a c t e r i s t i c s . F i n a l l y , t h e r e a r e t h e 

perceived c h a r a c t e r i s t i c s of the innovation. B e c a u s e t h e p e r c e i v e d c h a r a c 

t e r i s t i c s a r e perceptions, t h e y c o u l d a c t u a l l y change o v e r t i m e . These 

changes may be c a u s e d by c o g n i t i v e d i s s o n a n c e s e t t i n g i n a f t e r a d e c i s i o n i s 

made, o r by a s s e s s i n g new i n f o r m a t i o n a c q u i r e d f r o m use o f t h e i n n o v a t i o n o r 

f r o m o t h e r s o u r c e s . T h u s , w h i l e t h e c o m m u n i c a t i o n s n e t w o r k and p e r s o n a l 

c h a r a c t e r i s t i c s o f t h e a d o p t e r a r e i n d e p e n d e n t v a r i a b l e s , t h e PCI a r e a c t u a l l y 

i n t e r v e n i n g v a r i a b l e s . They a r e a f f e c t e d by t h e a d o p t e r ' s p e r s o n a l c h a r a c 

t e r i s t i c s and b y c o m m u n i c a t i o n s r e c e i v e d about t h e i n n o v a t i o n , as w e l l as b y 

t h e objective c h a r a c t e r i s t i c s o f b o t h t h e i n n o v a t i o n and i t s p r e c u r s o r ( t h a t 

w h i c h t h e i n n o v a t i o n i s i n t e n d e d t o r e p l a c e ) . The o b j e c t i v e c h a r a c t e r i s t i c s 

o f t h e i n n o v a t i o n and i t s p r e c u r s o r a r e t h e i r primary q u a l i t i e s , as d e f i n e d 

e a r l i e r . 

3 . 9 THE PERCEIVED CHARACTERISTICS OF INNOVATIONS 

3 . 9 . 1 General 

B a s e d o n a r e v i e w o f a number o f s t u d i e s , R o g e r s (1983) i d e n t i f i e d f i v e 

g e n e r a l c h a r a c t e r i s t i c s o f i n n o v a t i o n s , as p e r c e i v e d by t h e p o t e n t i a l 
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a d o p t e r s . These w e r e : 

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 c o m p r e h e n s i v e n e s s and v a l i d i t y o f t h e s e f i v e a t t r i b u t e s have r e c e i v e d 

s u b s t a n t i a l s u p p o r t i n a number o f s t u d i e s . I t s h o u l d a l s o be n o t e d t h a t t h e 

l a b e l s f o r e a c h o f t h e s e c h a r a c t e r i s t i c s c o u l d be p r e c e d e d by t h e q u a l i f i e r , 

" p e r c e i v e d " . T h i s was n o t done f o r ease o f r e a d i n g , b u t r a t h e r i s a s s u m e d . 

The p e r c e i v e d c h a r a c t e r i s t i c s were i n i t i a l l y u s e d t o s t u d y t h e a d o p t 

a b i l i t y o f i n n o v a t i o n s , as o p p o s e d t o t h e i n n o v a t i v e n e s s o f a d o p t e r s . A d o p t 

a b i l i t y and i n n o v a t i v e n e s s a r e o b v i o u s l y i n t e r t w i n e d , h o w e v e r , i n t h a t an 

i n n o v a t i o n ' s a d o p t a b i l i t y i s d e p e n d e n t upon t h e number o f i n d i v i d u a l s who 

d e c i d e t h a t i t i s w o r t h a d o p t i n g . On t h e o t h e r h a n d , an i n d i v i d u a l ' s i n n o v a 

t i v e n e s s w i t h r e s p e c t t o an i n n o v a t i o n w i l l be a f u n c t i o n o f t h e i n d i v i d u a l ' s 

p e r c e p t i o n s o f t h e i n n o v a t i o n ' s r e l a t i v e a d v a n t a g e , c o m p a t i b i l i t y , and so 

f o r t h . From e i t h e r p e r s p e c t i v e , R o g e r s ' c l a s s i f i c a t i o n o f p e r c e i v e d c h a r a c 

t e r i s t i c s s h o u l d be v a l i d and a p p l i c a b l e . F o r e x a m p l e , i f one i n n o v a t i o n has 

an a p p a r e n t a d v a n t a g e o v e r a n o t h e r , i t l i k e l y w i l l be a d o p t e d more q u i c k l y and 

by more p e o p l e . On t h e o t h e r h a n d , i f one i n d i v i d u a l can p e r c e i v e an a d v a n 

t a g e more r e a d i l y t h a n a n o t h e r c a n , he l i k e l y w i l l be more i n n o v a t i v e . The 

d i f f e r e n c e i s t h e p o i n t o f r e f e r e n c e : i n t e r - i n n o v a t i o n v e r s u s i n t e r - a d o p t e r . 
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F o r p u r p o s e s o f s t u d y i n g t h e PWS, b o t h r e f e r e n c e p o i n t s a r e a p p l i c a b l e . 

I f t h e i n t e r e s t i s i n why a p a r t i c u l a r t y p e o f PWS h a r d w a r e o r s o f t w a r e i s 

more s u c c e s s f u l t h a n a n o t h e r , t h e n t h e a d o p t a b i l i t y p e r s p e c t i v e s h o u l d be 

u s e d . I f , h o w e v e r , t h e i n t e r e s t i s i n why some i n d i v i d u a l s adopt PWS w h e r e a s 

o t h e r s do n o t , t h e n i n n o v a t i v e n e s s s h o u l d be t h e f o c u s . 

E a c h o f t h e p e r c e i v e d c h a r a c t e r i s t i c s a r e d i s c u s s e d i n t h e f o l l o w i n g 

s e c t i o n s i n t e r m s o f a c t u a l l y using t h e i n n o v a t i o n , and t h u s a r e t h e perceived 

c h a r a c t e r i s t i c s of innovating ( P C I ) . The r e a s o n s f o r d i s c u s s i n g them i n t h i s 

f a s h i o n a r e p r e s e n t e d i n S e c t i o n 3 . 1 0 . 2 . E a c h c h a r a c t e r i s t i c i s c o v e r e d i n 

t u r n , w i t h an a d d i t i o n a l c h a r a c t e r i s t i c , Image, added t o R o g e r s ' l i s t . 

F u r t h e r m o r e , Complexity has b e e n r e f o r m u l a t e d as Ease of Use. 

3 . 9 . 2 Relative Advantage 

R e l a t i v e a d v a n t a g e i s d e f i n e d as t h e d e g r e e t o w h i c h u s i n g an i n n o v a 

t i o n i s p e r c e i v e d as b e i n g b e t t e r t h a n u s i n g i t s p r e c u r s o r ( R o g e r s , 1983 , 

p . 2 1 3 ) . W h i l e " a d v a n t a g e " i s o f t e n c o u c h e d i n e c o n o m i c o r s o c i a l t e r m s , 

w i t h i n o r g a n i s a t i o n s t h e r e l a t i v e a d v a n t a g e o f i n n o v a t i o n s i s e x p r e s s e d most 

o f t e n i n te rms o f i n c r e a s e d p r o f i t a b i l i t y , t i m e s a v i n g s , o r l a b o u r s a v i n g s . 

T h u s , i t seems t o be e s s e n t i a l l y an e f f e c t i v e n e s s and e f f i c i e n c y i s s u e . T h i s 

a p p e a r s t o be t h e c a s e w i t h r e s p e c t t o PWS u s a g e . 

Many i n d i v i d u a l s w i t h i n o r g a n i s a t i o n s , e s p e c i a l l y among t h e p r o f e s s i o n a l 

o r m a n a g e r i a l r a n k s , have become dependent on computer s e r v i c e s f o r t h e 

a c c o m p l i s h m e n t o f t h e i r t a s k s . I n c r e a s i n g demands a r e b e i n g made on t h e 

I n f o r m a t i o n S e r v i c e s D e p a r t m e n t ( I S D ) f o r s u p p o r t a p p l i c a t i o n s , w h i c h has 

c r e a t e d a s i g n i f i c a n t b a c k l o g i n a p p l i c a t i o n d e v e l o p m e n t i n t h e ISD ( A l l o w a y & 



- 54 -

Q u i l l a r d , 1983) . On t h e o t h e r h a n d , many l a t e r g e n e r a t i o n computer " p a c k a g 

e s " , s u c h as s p r e a d s h e e t s , d a t a b a s e q u e r y l a n g u a g e s , r e p o r t g e n e r a t o r s , and so 

f o r t h , have now g i v e n u s e r s t h e power t o commence d e v e l o p i n g t h e i r own " a p 

p l i c a t i o n s " . T h i s p o w e r , c o m b i n e d w i t h t h e a p p l i c a t i o n b a c k l o g i n t h e I S D , i s 

one o f t h e h y p o t h e s i s e d c auses o f t h e g r o w t h o f PWS usage ( S p r a g u e & M c N u r l i n , 

1986 , p . 2 8 8 ) . The u s e r c a n become " i n d e p e n d e n t " o f t h e I S D , and n o t be h e l d 

t o t h e I S D ' s s c h e d u l e . S i m i l a r l y , some u s e r s may a d o p t PWS s i m p l y t o become 

more i n d e p e n d e n t o f s u p p o r t s t a f f , f o r example by d o i n g t h e i r own w o r d p r o 

c e s s i n g . I n b o t h c a s e s , PWS u s e r s may f e e l t h e y a r e more e f f e c t i v e , i n t h a t 

t h e y g e t r e s u l t s c l o s e r t o what t h e y want by d o i n g t h e i r own w o r k , and more 

e f f i c i e n t , i n t h a t t h e t i m e t o c o m p l e t e a t a s k i s s h o r t e r . 

F o r t h o s e whose u s e o f t h e PWS i s p a r t o f t h e i r " j o b d e s c r i p t i o n " , 

c o m p u t e r a s s i s t e d w o r k m i g h t be s e e n as b o t h more e f f e c t i v e and e f f i c i e n t t h a n 

p r e v i o u s ways o f c o m p l e t i n g t h e t a s k ( f o r e x a m p l e , use o f w o r d p r o c e s s i n g 

r a t h e r t h a n t y p e w r i t e r s ) . N e v e r t h e l e s s , t h e r e has been some d e b a t e on how t h e 

a v e r a g e support worker p e r c e i v e s u s i n g t h e PWS. The r o l e o f s u p p o r t w o r k e r s 

i s t o p r o v i d e s u c h s e r v i c e s as t y p i n g , f i l i n g , t a k i n g and f o r w a r d i n g m e s s a g e s , 

many o f w h i c h c a n be a u t o m a t e d . Some o b s e r v e r s a r g u e t h a t a u t o m a t i o n c o u l d 

a l l e v i a t e much o f t h e b o r i n g r o u t i n e o f t h e s e t a s k s , p r o v i d e j o b e n r i c h m e n t , 

and make t h e w o r k e r more e f f i c i e n t . On t h e o t h e r h a n d , one s u r v e y r e p o r t e d 

t h a t women o f f i c e w o r k e r s saw a u t o m a t i o n r e s u l t i n g i n "more o f t h e same b o r i n g 

w o r k , l e s s v a r i e t y , f e w e r s o c i a l c o n t a c t s , and l o w e r r e l a t i v e p a y " ( S p r a g u e & 

M c N u r l i n , 1986, p . 4 8 3 ) . F u r t h e r m o r e , as d i s c u s s e d i n C h a p t e r Two, some 

a n a l y s t s f e e l t h a t i n t r o d u c t i o n o f t h e PWS may e l i m i n a t e many w o r k e r s ' j o b s 

( e . g . C a n n i n g , 1 9 8 5 b ) , and g i v e t h e o r g a n i s a t i o n a g r e a t e r a b i l i t y t o c o n t r o l 

and m o n i t o r w o r k e r s ' p e r f o r m a n c e ( K e e n , 1981) . Added t o t h i s a r e c o n c e r n s 
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a b o u t t h e p o t e n t i a l l y a d v e r s e h e a l t h e f f e c t s o f e x t e n s i v e PWS usage ( S u s s e r , 

1 9 8 7 ) . A l l o f t h e s e i s s u e s c o u l d l i k e l y have a n e g a t i v e e f f e c t on o n e ' s 

a t t i t u d e t o w a r d s a d o p t i n g a PWS and c a u s e some i n d i v i d u a l s t o avoid u s i n g 

them. I n t h i s s t u d y , b e l i e f s a b o u t t h e n e g a t i v e e f f e c t s o f PWS u s a g e h a v e 

been l a b e l l e d computer avoidance b e l i e f s . One o f t h e g o a l s o f t h i s s t u d y i s 

t o a s s e s s t h e s t r e n g t h o f t h e s e b e l i e f s as compared t o t h e " p o s i t i v e " r e l a t i v e 

advantage b e l i e f s ! 

3 . 9 . 3 Image 

Image i s d e f i n e d as t h e d e g r e e t o w h i c h u s e o f an i n n o v a t i o n i s p e r 

c e i v e d t o enhance o n e ' s image o r s t a t u s i n o n e ' s s o c i a l s y s t e m . B e c a u s e Image 

c a n be c o n s i d e r e d t o be an a d v a n t a g e i n a d o p t i n g an i n n o v a t i o n , i t has b e e n 

i n c l u d e d by some r e s e a r c h e r s as an a s p e c t o f Relative Advantage, where i t was 

p l a c e d by R o g e r s . N e v e r t h e l e s s , a c c o r d i n g t o R o g e r s , " u n d o u b t e d l y one o f t h e 

most i m p o r t a n t m o t i v a t i o n s f o r a l m o s t any i n d i v i d u a l t o adopt an i n n o v a t i o n i s 

t h e d e s i r e t o g a i n s o c i a l s t a t u s " ( 1 9 8 3 , p . 2 1 5 ) . I n f a c t , some r e s e a r c h e r s 

have f o u n d t h e e f f e c t o f Image t o be s i g n i f i c a n t enough o r d i f f e r e n t enough t o 

be c o n s i d e r e d as a s e p a r a t e f a c t o r i n t h e a d o p t i o n d e c i s i o n . F o r e x a m p l e , 

H o l l o w a y ( 1 9 7 7 ) , i n e x a m i n i n g t h e d i f f u s i o n o f a p e d a g o g i c a l i n n o v a t i o n i n 

h i g h s c h o o l s , f o u n d t h a t status emerged as a d i s t i n c t f a c t o r even t h o u g h he 

had e x p e c t e d t h a t i t w o u l d be a component o f Relative Advantage ( p . 6 1 ) . As a 

r e s u l t , he a r g u e d t h a t " c o n s i d e r a t i o n must be g i v e n t o t h e ' s t a t u s ' c a t e g o r y 

when d e v e l o p i n g i n n o v a t i o n s t o be a d o p t e d by b u r e a u c r a t i c o r g a n i z a t i o n s " 

( p . 1 3 7 ) . 

Whether Image i s c o n s i d e r e d s e p a r a t e l y f rom Relative Advantage depends on 

where t h e t h e o r e t i c a l bounds o f " a d v a n t a g e " a r e s e t . E v i d e n c e e x i s t s t h a t 
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t h e r e c e r t a i n l y seems t o be a s i g n i f i c a n t " i m a g e enhancement" component t o t h e 

a c q u i s i t i o n , i f n o t u s e , o f a PWS. I t has b e e n a r g u e d t h a t b e c a u s e l e a d i n g 

b u s i n e s s m a g a z i n e s o f t e n d i s c u s s t h e a d v a n t a g e s o f u s i n g PWS, " w h e r e e x e c u 

t i v e s and managers o n c e l o o k e d down t h e i r n o s e s a t k e y b o a r d d e v i c e s , p e r s o n a l 

c o m p u t e r s a r e now b e g i n n i n g t o t a k e on an a u r a o f s t a t u s s y m b o l s " ( S p r a g u e & 

M c N u r l i n , 1986, p . 2 8 7 ) . I n f a c t , e v e n t h e t e r m " k e y b o a r d i n g " seems t o have 

b e e n c o i n e d t o c i r c u m v e n t t h e n e g a t i v e image o f " t y p i n g " . T h u s , b e c a u s e o f 

i t s p o t e n t i a l l y s i g n i f i c a n t e f f e c t s , Image was i n c l u d e d as a s e p a r a t e p e r 

c e i v e d c h a r a c t e r i s t i c i n t h i s s t u d y . 

3 . 9 . 4 C o m p a t i b i l i t y 

C o m p a t i b i l i t y i s t h e d e g r e e t o w h i c h u s e o f an i n n o v a t i o n i s p e r c e i v e d 

as b e i n g c o n s i s t e n t w i t h t h e e x i s t i n g v a l u e s , p a s t e x p e r i e n c e s and needs o f 

p o t e n t i a l a d o p t e r s ( R o g e r s , 1983, p . 2 2 3 ) . P e o p l e seem t o be most c o m f o r t a b l e 

w i t h t h i n g s o r i d e a s w h i c h a r e f a m i l i a r . T h i s c o n c e p t t i e s t o t h a t o f p r i m a 

c y , w h i c h i n d i c a t e s t h a t t h e way i n w h i c h an o r g a n i s m f i r s t s u c c e s s f u l l y copes 

w i t h a s i t u a t i o n s e t s a p a t t e r n w h i c h i s u s u a l l y p e r s i s t e n t ( W a t s o n , 1 9 7 2 ) . 

C o m p a t i b i l i t y seems t o o p e r a t e i n a t l e a s t two w a y s . F i r s t , i t has been 

a r g u e d t h a t p r e v i o u s e x p e r i e n c e i n t h e i n n o v a t i o n ' s domain l e a d s t o i n c r e a s e d 

a b i l i t y t o r e c o g n i s e i t s p o t e n t i a l a d v a n t a g e s ( H i r s c h m a n , 1980) . F o r e x a m p l e , 

t h e " g r o w i n g f a m i l i a r i t y w i t h c o m p u t e r s " i s one o f t h e h y p o t h e s i s e d c a u s e s o f 

t h e g r o w t h i n PWS u s a g e ( S p r a g u e & M c N u r l i n , 1986, p . 2 8 7 ) . Second i s t h e i d e a 

o f " t e c h n o l o g y c l u s t e r s " ( R o g e r s , 1983, p . 2 2 6 ) , where s i m i l a r i n n o v a t i o n s a r e 

o f t e n v i e w e d i n t h e same manner , and a d o p t i o n o f one may t r i g g e r t h e a d o p t i o n 

o f o t h e r s . T h i s i s s u p p o r t e d by a s t u d y o f t h e a d o p t i o n o f home c o m p u t e r s , i n 
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w h i c h t h e use o f s e v e r a l s i m i l a r h i g h t e c h n o l o g y p r o d u c t s c o r r e l a t e d h i g h l y 

w i t h t h e d e c i s i o n t o buy a home c o m p u t e r ( D i c k e r s o n & G e n t r y , 1 9 8 3 ) . 

E x p e r i e n c e w i t h c o m p u t e r s may be g a i n e d t h r o u g h o n e ' s work and e d u c a t i o n . 

Many i n d i v i d u a l s h a v e had e x p o s u r e t o c o m p u t e r s i n s c h o o l and c o l l e g e . 

O t h e r s , as was d i s c u s s e d e a r l i e r , h a v e been r e c e i v i n g computer s u p p o r t i n 

t h e i r w o r k f o r some t i m e , a l b e i t t h r o u g h t h i r d p a r t i e s . N e v e r t h e l e s s , t h e s e 

t y p e s o f e x p e r i e n c e s c o u l d l e a d t o t h e i d e a o f u s i n g PWS b e c o m i n g more com

p a t i b l e w i t h o n e ' s e x p e r i e n c e s , v a l u e s and n e e d s . 

3 . 9 . 5 Ease of Use 

C o m p l e x i t y i s t h e d e g r e e t o w h i c h l e a r n i n g t o use and a c t u a l l y u s i n g an 

i n n o v a t i o n a r e p e r c e i v e d as b e i n g d i f f i c u l t ( R o g e r s , 1983, p . 2 3 0 ) . T h i s 

i n c l u d e s b o t h t h e i d e a s " c o n t a i n e d " i n t h e i n n o v a t i o n , and on t h e ease o f 

i m p l e m e n t i n g t h e i n n o v a t i o n ( Z a l t m a n e t a l . , 1973, p . 3 9 ) . The more c o m p l e x 

t h a t u s i n g an i n n o v a t i o n a p p e a r s t o b e , t h e l e s s l i k e l y i t i s t h a t an i n d i 

v i d u a l w i l l a d o p t i t . The r e v e r s e o f t h i s argument i s t h a t t h e e a s i e r i t 

a p p e a r s t o l e a r n t o use an i n n o v a t i o n , t h e more l i k e l y i t i s t o be u s e d . 

C a s t i n g t h i s p e r c e i v e d c h a r a c t e r i s t i c as Ease of Use s i m p l y r e v e r s e s t h e 

o r i e n t a t i o n o f t h e c o n s t r u c t . B e c a u s e t h e r e m a i n d e r o f t h e PCI a r e c o u c h e d i n 

p o s i t i v e t e r m s , i t was d e c i d e d t o u s e t h e same o r i e n t a t i o n f o r t h i s c o n s t r u c t . 

Ease of Use seems t o be a s i g n i f i c a n t f a c t o r i n t h e d e c i s i o n t o u s e PWS. 

I t i s a p e r c e i v e d c h a r a c t e r i s t i c t h a t has r e c e i v e d c o n s i d e r a b l e a t t e n t i o n i n 

t h e d e v e l o p m e n t o f a p p l i c a t i o n s f o r l a y u s e r s . I n f a c t , one o f t h e s e l l i n g 

p o i n t s on w h i c h most d e v e l o p e r s and v e n d o r s c o n c e n t r a t e i s t h e " u s e r f r i e n d 

l i n e s s " o f t h e i r p r o d u c t s . 
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3 . 9 . 6 O b s e r v a b i l i t y 

O b s e r v a b i l i t y i s d e f i n e d as t h e d e g r e e t o w h i c h t h e r e s u l t s o f u s i n g an 

i n n o v a t i o n a r e p e r c e i v e d as b e i n g v i s i b l e and communicable t o o t h e r s ( R o g e r s , 

1983, p . 2 3 2 ) . T h i s i d e a seems t o t a p two a s p e c t s o f t h e more g e n e r a l c o n 

s t r u c t o f t h e t a n g i b i l i t y o r demonstrability of r e s u l t s ( Z a l t m a n e t a l . , 1973 , 

p . 3 9 ) . The argument i s t h a t t h e more t h e r e s u l t s o f t h e i n n o v a t i o n c a n be 

m e a s u r e d o r d e m o n s t r a t e d , t h e more l i k e l y t h e i n n o v a t i o n i s t o be a d o p t e d . 

T a n g i b l e r e s u l t s seem l e s s u n c e r t a i n t h a n i n t a n g i b l e r e s u l t s . B e c a u s e a c q u i 

s i t i o n o f PWS w i t h i n o r g a n i s a t i o n s o f t e n r e q u i r e s some form o f j u s t i f i c a t i o n , 

t h i s c h a r a c t e r i s t i c may p l a y an i m p o r t a n t r o l e i n t h e a d o p t i o n o f PWS. Any 

j u s t i f i c a t i o n r e q u i r e d i s much e a s i e r i f t h e r e s u l t s o f u s i n g t h e PWS a r e b o t h 

v i s i b l e and c o m m u n i c a b l e . 

3 . 9 . 7 T r i a l a b i l i t y 

T r i a l a b i l i t y i s t h e d e g r e e t o w h i c h an i n d i v i d u a l f e e l s he may t r y o u t 

an i n n o v a t i o n o n a l i m i t e d b a s i s b e f o r e a d o p t i n g i t ( R o g e r s , 1983, p . 2 3 1 ) . As 

d i s c u s s e d e a r l i e r , a t r i a l h e l p s i n c r e a s e o n e ' s k n o w l e d g e about t h e i n n o v a 

t i o n . An i n n o v a t i o n t h a t can be t r i e d s h o u l d be more a d o p t a b l e t h a n one w h i c h 

c a n n o t . No m a t t e r how good an i n n o v a t i o n m i g h t b e , i f i t c a n n o t be t r i e d o u t , 

i t s a d o p t i o n c a r r i e s a d e g r e e o f r i s k w h i c h i n h i b i t s i t s d i f f u s i o n . E v i d e n c e 

o f a p p l i c a t i o n o f t h i s p r i n c i p l e e x i s t s i n e v e r y d a y m a r k e t i n g e f f o r t s , w h e r e 

" f r e e s a m p l e s " o f new p r o d u c t s a r e p r o v i d e d u n s o l i c i t e d t o a l l o w t h e consumer 

a t r i a l o f t h e p r o d u c t . A l s o t i e d t o t h e n o t i o n o f t r i a l a b i l i t y i s t h a t o f 

r e v e r s i b i l i t y , w h i c h i s t h e a b i l i t y t o r e v e r s e o n e ' s d e c i s i o n , and d i v i s i 

b i l i t y , w h i c h i s t h e a b i l i t y t o b r e a k down a l a r g e r i n n o v a t i o n i n t o s m a l l e r 

components w h i c h c a n be a d o p t e d p i e c e m e a l ( Z a l t m a n e t a l . , 1973, p . 4 2 ) . A l l 

o f t h e s e c o n c e p t s r e l a t e t o t h e a d o p t e r ' s a b i l i t y t o r e t u r n t o t h e 
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p r e - a d o p t i o n s i t u a t i o n a t m i n i m a l c o s t o r r i s k . A g a i n , t h i s c h a r a c t e r i s t i c i s 

e x p e c t e d t o p l a y an i m p o r t a n t r o l e i n t h e a d o p t i o n o f PWS. O r g a n i s a t i o n s have 

r e c o g n i s e d t h i s , and t h o s e a t t e m p t i n g t o f o s t e r t h e g r o w t h o f p e r s o n a l com

p u t i n g o f t e n h a v e a p o l i c y o f " i m m e d i a t e a v a i l a b i l i t y f o r e x a m i n a t i o n o r t r i a l 

o f EUC [End U s e r C o m p u t i n g ] h a r d w a r e and s o f t w a r e " (Munro e t a l . , 1987, p . 1 5 ) . 

3 . 1 0 THEORY OF REASONED ACTION 

3 . 1 0 . 1 G e n e r a l 

Because two s t a g e s o f t h e i n n o v a t i o n d e c i s i o n p r o c e s s i n v o l v e t h e 

f o r m a t i o n a n d / o r c o n f i r m a t i o n o f a t t i t u d e s t o w a r d s t h e i n n o v a t i o n , t h e p e r 

s u a s i o n and a t t i t u d e change l i t e r a t u r e was e x a m i n e d t o p r o v i d e f u r t h e r t h e o 

r e t i c a l u n d e r p i n n i n g s t o t h e s t u d y . One t h e o r y w h i c h has been r e c e i v i n g 

c o n s i d e r a b l e a t t e n t i o n and r e s e a r c h s u p p o r t i s F i s h b e i n ' s and A j z e n ' s (1975) 

T h e o r y o f R e a s o n e d A c t i o n ( f o r a d i s c u s s i o n o f r e s e a r c h r e s u l t s see P e t t y & 

C a c i o p p o , 1 9 8 1 ) . T h i s t h e o r y s p e c i f i e s t h e r e l a t i o n s h i p s be tween b e l i e f s , 

a t t i t u d e s , and b e h a v i o u r s . F i s h b e i n and A j z e n show R e a s o n e d - A c t i o n t h e o r y 

( R - A t h e o r y ) t o be q u i t e s i m i l a r t o o t h e r models o f a t t i t u d e c h a n g e , s u c h as 

l e a r n i n g t h e o r y , e x p e c t a n c y v a l u e t h e o r y , c o n s i s t e n c y t h e o r y , and a t t r i b u t i o n 

t h e o r y . R - A t h e o r y has been u s e d i n a v a r i e t y o f r e s e a r c h a r e a s , and r e c e n t l y 

has been a p p l i e d w i t h i n MIS ( D a v i s , 1 9 8 5 ) . 

R - A t h e o r y i s v e r y a p p l i c a b l e i n t h e c u r r e n t r e s e a r c h b e c a u s e o f i t s 

p a r a l l e l s w i t h t h e i n n o v a t i o n d e c i s i o n model (as i l l u s t r a t e d i n F i g u r e 3 - 2 ) . 

I t h e l p s d e f i n e t h e l i n k a g e s between t h e p e r c e p t i o n s about u s i n g t h e i n n o v a 

t i o n , c o m m u n i c a t i o n s r e c e i v e d about u s i n g t h e i n n o v a t i o n , and t h e e v e n t u a l 

a d o p t i o n o r r e j e c t i o n o f t h e i n n o v a t i o n . I t i s b a s e d on t h e p r o p o s i t i o n t h a t 

an i n d i v i d u a l ' s o v e r t B e h a v i o u r (B) i s d e t e r m i n e d by h i s i n t e n t i o n t o p e r f o r m 
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that behaviour. As is further explained below, the Behavioural Intention (Bl) 

in turn is a function of two factors. The f i r s t is the individual 's Attitude 

towards performing the behaviour i t s e l f , (Ag), and the second is his Subjec

t i v e Norm (SN). 

3.10.2 Attitude Towards the Behaviour 

R-A theory states that the a t t i t u d e towards the behaviour, A^, is a 

function of the individual 's expectation that the behaviour act w i l l lead to 

certain outcomes, and a weighted evaluation of those outcomes. The formation 

of A„ then would be determined by the following equation: 

In their early formulations, as well as in those of other researchers, 

Attitude or iginal ly was represented as the attitude towards the object of 

interest (A Q ) , not towards the behaviour (A^). The reformulation occurred 

because, as argued by Ajzen and Fishbein (1980, p.8), the attitude towards an 

object can frequently di f fer from the attitude towards a particular behaviour 

concerning that object. The example they cite is the potential difference 

that may exist between an individual 's attitude towards "blacks" (the object) 

and his attitude towards "hir ing blacks" (the behaviour). An employer who 

dislikes blacks may nevertheless believe that hiring blacks w i l l bring more 

positive than negative results. Thus his attitude towards h i r i n g blacks w i l l 

be positive. Not only have Ajzen and Fishbein (1977) shown that this refor

mulation including the A^ has better predictive power than that including the 

A q , but i t has great intuit ive appeal as well . This study, therefore, con

centrated on the attitudes towards using PWS, not towards PWS per se. 

A B = I(b.e.) 

b. = the expectation of the i th outcome 
e. = the evaluation of the i th outcome 

l 
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G i v e n t h a t A t t i t u d e i s fo rmed f r o m t h e v a r i o u s B e l i e f s about t h e b e h a v 

i o u r , one o f t h e m a j o r t a s k s i s t o i d e n t i f y what t h e r e l e v a n t b e l i e f s a r e . As 

s t a t e d by A j z e n and F i s h b e i n : 

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 o f t h e methods t h e y s u g g e s t t o d e t e r m i n e t h e s a l i e n t b e l i e f s i s t o 

u s e t h e f r e e r e s p o n s e f o r m a t o f h a v i n g t h e s u b j e c t l i s t t h e b e l i e f s a b o u t t h e 

b e h a v i o u r i n q u e s t i o n . I t i s assumed t h a t r e s p o n d e n t s w i l l t e n d t o l i s t 

b e l i e f s i n t h e o r d e r o f r e l a t i v e s a l i e n c e . A p r o b l e m , h o w e v e r , w i t h t h i s 

p r o c e d u r e i s t h a t one does n o t know when t h e r e s p o n d e n t s w i t c h e s f r o m s a l i e n t 

t o n o n - s a l i e n t b e l i e f s . W i t h i n t h i s s t u d y , h o w e v e r , t h i s p r o b l e m was o b v i a t e d 

i n t h a t t h e DOI r e s e a r c h has d e f i n e d t h e s e b e l i e f s i n t h e form o f t h e Per

ceived C h a r a c t e r i s t i c s o f t h e i n n o v a t i o n . 

B e l i e f s i n t h e R - A M o d e l , h o w e v e r , a r e d e f i n e d w i t h r e s p e c t t o t h e 

outcomes o f a c t u a l l y a d o p t i n g , n o t w i t h r e s p e c t t o t h e i n n o v a t i o n i t s e l f . 

N e v e r t h e l e s s , t h e Perceived C h a r a c t e r i s t i c s o f t h e i n n o v a t i o n can e a s i l y be 

r e c a s t i n t e r m s o f b e l i e f s about o u t c o m e s . F o r e x a m p l e , t h e d e f i n i t i o n o f 

R e l a t i v e Advantage needs o n l y s i m p l e r e w o r d i n g t o be c o u c h e d i n t e r m s o f 

b e l i e f s about a d o p t i n g an i n n o v a t i o n . I t w o u l d t h e n be d e f i n e d as " t h e d e g r e e 

t o w h i c h using t h e i n n o v a t i o n is p e r c e i v e d as b e i n g b e t t e r t h a n using i t s 

p r e c u r s o r " . T h u s , f o r t h e p u r p o s e s o f t h i s s t u d y , t h e p e r c e i v e d c h a r a c t e r i s 

t i c s a r e c o n s i d e r e d f r o m t h e p e r s p e c t i v e o f t h e p o t e n t i a l a d o p t e r s ' p e r s o n a l 

u s e , t r i a l o r o b s e r v a t i o n o f t h e i n n o v a t i o n , and were r e d e f i n e d as t h e Per

ceived C h a r a c t e r i s t i c s of Innovating. 
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3 . 1 0 . 3 S u b j e c t i v e Norm 

As d e f i n e d b y A j z e n and F i s h b e i n ( 1 9 8 0 ) , t h e S u b j e c t i v e Norm (SN) i s a 

f u n c t i o n o f two c o m p o n e n t s . The f i r s t i s t h e i n d i v i d u a l ' s " n o r m a t i v e b e l i e f s " 

[ (NB) ] , w h i c h a r e h i s b e l i e f s a b o u t what h i s " i m p o r t a n t o t h e r s " , o r s a l i e n t 

r e f e r e n t s ( t h e j ' s ) , e x p e c t h i m t o do w i t h r e s p e c t t o a p a r t i c u l a r b e h a v i o u r . 

The s e c o n d component i s t h e i n d i v i d u a l ' s " m o t i v a t i o n t o c o m p l y " (MC ) w i t h 

t h e s e b e l i e f s . The i n d i v i d u a l N B ^ ' s a r e t h e n w e i g h t e d by t h e i r r e s p e c t i v e 

M C . ' s and c o m b i n e d t o f o r m t h e o v e r a l l S N . I t s h o u l d be n o t e d t h a t i t i s t h e 
J 

p e r c e p t i o n o f what o t h e r s e x p e c t , n o t t h e i r a c t u a l e x p e c t a t i o n s , w h i c h i s t h e 

b a s i s f o r t h e S N . F o r e x a m p l e , an i n d i v i d u a l may c o n s i d e r w o r k i n g l a t e a t t h e 

o f f i c e . F o r t h i s p a r t i c u l a r b e h a v i o u r , he may h a v e two s a l i e n t r e f e r e n t s : h i s 

w i f e and h i s s u p e r v i s o r . The i n d i v i d u a l may b e l i e v e t h a t h i s w i f e e x p e c t s h i m 

t o come home o n t i m e , e v e n t h o u g h she w a n t s h i m t o work l a t e so she c a n go 

s h o p p i n g . On t h e o t h e r h a n d , he may t h i n k h i s b o s s e x p e c t s h im t o s t a y l a t e 

t o f i n i s h a t a s k , e v e n t h o u g h t h e boss r e a l l y w a n t s h i m t o go home and r e s t . 

I n any e v e n t , t h e i n d i v i d u a l f o r m u l a t e s h i s SN by w e i g h t i n g what he t h i n k s 

e a c h o f h i s r e f e r e n t s w i s h e s h i m t o do by t h e d e s i r e t o go a l o n g w i t h e a c h o f 

them. I n t h i s two r e f e r e n t s y s t e m he w o u l d f o l l o w t h e s t r o n g e r MC. I n 

s y s t e m s w i t h s e v e r a l r e f e r e n t s , h o w e v e r , t h e i n t e g r a t i o n becomes more c o m p l e x . 

I n any e v e n t , t h e SN c a n be f o r m u l a t e d as f o l l o w s : 

SN = Z[(NB).(MC).] 

I t c a n be s e e n f rom t h e f o r e g o i n g t h a t t h e s u b j e c t i v e norm i s more 

n a r r o w l y and s p e c i f i c a l l y d e f i n e d t h a n t h e g e n e r a l v i e w o f norms . As p o i n t e d 

o u t by A j z e n and F i s h b e i n ( 1 9 8 0 ) , s o c i o l o g i s t s h a v e u s e d t h e c o n c e p t s o f norms 

t o r e f e r t o a b r o a d r a n g e o f p e r m i s s i b l e b u t n o t n e c e s s a r i l y r e q u i r e d b e h a v 

i o u r s . The s u b j e c t i v e n o r m , on t h e o t h e r h a n d , i s an i n d i v i d u a l ' s p e r c e p t i o n 
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t h a t an i m p o r t a n t o t h e r e x p e c t s t h e p e r f o r m a n c e , o r n o n - p e r f o r m a n c e , o f a 

p a r t i c u l a r b e h a v i o u r . S o c i a l norms may s e r v e as one o f t h e d e t e r m i n a n t s o f 

t h e s u b j e c t i v e n o r m , i n t h a t an i n d i v i d u a l m i g h t i n f e r f r o m t h e more g e n e r a l 

s o c i a l norms t h a t an i m p o r t a n t o t h e r has a p a r t i c u l a r e x p e c t a t i o n . N e v e r t h e 

l e s s , a p a r t i c u l a r e x p e c t a t i o n may a l s o r u n c o n t r a r y t o t h e s o c i a l n o r m , and 

t h u s t h e two a r e n o t i n t e r c h a n g e a b l e . 

3 . 1 0 . 4 Behavioural Intention and Behaviour 

The Behavioural Intention ( B l ) , as m e n t i o n e d b e f o r e , i s t h e w e i g h t e d 

e v a l u a t i o n o f b o t h t h e a t t i t u d e t o w a r d s t h e b e h a v i o u r (A„) and t h e s u b j e c t i v e 
D 

norm ( S N ) . The a c t u a l Behaviour (B ) t h e n , a c c o r d i n g t o F i s h b e i n and A j z e n 

(1975) c a n be p r e d i c t e d a c c o r d i n g t o t h e f o l l o w i n g f o r m u l a : 

B = Bl = W-jCAg) + W 2(SN) 

W^ and a r e t h e r e l a t i v e w e i g h t s g i v e n e a c h component by t h e i n d i v i d u a l . 

Behaviour does n o t a l w a y s c o r r e s p o n d d i r e c t l y t o Behavioural Intention i n t h a t 

s e v e r a l e x t e r n a l f a c t o r s may i n t e r v e n e between t h e i n t e n t i o n and t h e b e h a v i o u r 

( A j z e n & F i s h b e i n , 1980, p p . 4 7 - 5 1 ) . One s u c h f a c t o r i s t h a t t h e i n d i v i d u a l 

may be p r e v e n t e d by o t h e r s f r o m i m p l e m e n t i n g h i s i n t e n t i o n . W i t h r e s p e c t t o 

PWS u s a g e , t h i s c o r r e s p o n d s t o t h e d i s c u s s i o n e a r l i e r r e g a r d i n g t h e d e g r e e o f 

v o l u n t a r i n e s s t h a t t h e i n d i v i d u a l has i n a d o p t i n g o r r e j e c t i n g t h e i n n o v a t i o n . 

T h i s p r o v i d e s f u r t h e r i m p e t u s f o r m e a s u r i n g t h e p e r c e i v e d v o l u n t a r i n e s s o f PWS 

u s a g e . 
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3 . 1 0 . 5 Linking Innovation-Diffusion and Reasoned-Action Theory 

L i n k s c a n be made b e t w e e n d i f f u s i o n o f i n n o v a t i o n s (DOI) t h e o r y and t h e 

R - A m o d e l . F i r s t , i t c a n be s e e n t h a t t h e Behaviour i n t h e R - A m o d e l w o u l d be 

t h e a c t u a l a d o p t i o n o r r e j e c t i o n o f an i n n o v a t i o n , and t h e Behavioural Inten

t i o n c o r r e s p o n d s t o t h e a c t u a l d e c i s i o n t o e i t h e r a d o p t o r r e j e c t t h e i n n o v a 

t i o n ( t h e i n n o v a t i o n d e c i s i o n ) . N e x t , t h e p r o c e s s d u r i n g w h i c h t h e Intention 

i s f o r m e d c o r r e s p o n d s t o t h e P e r s u a s i o n S tage o f t h e i n n o v a t i o n d e c i s i o n . The 

A t t i t u d e t o w a r d s t h e b e h a v i o u r i s b a s e d on t h e e x p e c t a t i o n s t h a t t h e Behaviour 

l e a d s t o c e r t a i n outcomes ( t h e b ^ ' s ) . These c o r r e s p o n d t o t h e p e r c e i v e d 

c h a r a c t e r i s t i c s o f u s i n g t h e i n n o v a t i o n ( P C l ' s ) , s u c h as w h e t h e r i t w o u l d be 

d i f f i c u l t , a d v a n t a g e o u s , r e v e r s i b l e ( t r i a l a b l e ) , and so f o r t h . F i n a l l y , t h e 

v a r i o u s w e i g h t i n g s , e v a l u a t i o n s and so f o r t h ( t h e e ^ ' s , M C ' s , and W ' s ) , 

r e f l e c t t h e a d o p t e r s ' p e r s o n a l c h a r a c t e r i s t i c s . F o r e x a m p l e , t h e M C ' s w o u l d 

r e f l e c t i n d i v i d u a l d i f f e r e n c e s i n c o m p l y i n g w i t h d i f f e r e n t r e f e r e n t g r o u p s , 

s u c h as w h e t h e r one i s more i n f l u e n c e d by management o r by o n e ' s p e e r s . 

S e c o n d l y , t h e W's c a p t u r e t h e i n d i v i d u a l ' s t e n d e n c y t o make d e c i s i o n s e i t h e r 

i n d e p e n d e n t l y o f n o r m s , o r t o be i n f l u e n c e d by them. F i n a l l y , t h e e ^ ' s c o u l d 

r e f l e c t t h e d i f f e r e n t e x p e r i e n c e s i n d i v i d u a l s have had w i t h r e s p e c t t o s i m i l a r 

i n n o v a t i o n s . Those h a v i n g p r e v i o u s e x p e r i e n c e i n t h e domain o f t h e i n n o v a t i o n 

m i g h t p e r c e i v e u s e o f . t h e i n n o v a t i o n t o be e a s i e r , more c o m p a t i b l e , and so 

f o r t h . These a r e e m p i r i c a l q u e s t i o n s w h i c h c o u l d be t e s t e d . 

3 . 1 0 . 6 The Innovation Decision Model 

I n summary, t h e s t u d y o f t h e d i f f u s i o n o f i n n o v a t i o n s w o u l d be f a c i l i 

t a t e d b y t h e u s e o f a model w h i c h c a p t u r e s t h e u n d e r l y i n g d e c i s i o n p r o c e s s e s 

o f p o t e n t i a l a d o p t e r s . The b r i e f r e v i e w above shows t h a t t h e t h e o r y b e i n g 
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d e v e l o p e d i n d i f f u s i o n r e s e a r c h i n many ways m i r r o r s t h a t o f p e r s u a s i o n 

r e s e a r c h . I t i s f e l t , h o w e v e r , t h a t t h e p o t e n t i a l e f f e c t s o f t h e S u b j e c t i v e 

Norm, as h i g h l i g h t e d i n t h e Reaso n e d A c t i o n m o d e l , s h o u l d be e x p l i c i t l y 

c o n s i d e r e d i n any DOI s t u d y . T h u s , t h e i n n o v a t i o n d e c i s i o n model u s e d i n t h i s 

s t u d y i s an a d a p t a t i o n o f t h e Reaso n e d A c t i o n m o d e l . I t i s i l l u s t r a t e d i n 

F i g u r e 3-3. 

The model c o n t a i n s t h e f o u r s e t s o f i n d e p e n d e n t v a r i a b l e s as d i s c u s s e d 

e a r l i e r . These i n c l u d e t h e a d o p t e r ' s c o m m u n i c a t i o n s n e t w o r k , h i s p e r s o n a l 

c h a r a c t e r i s t i c s , and t h e o b j e c t i v e c h a r a c t e r i s t i c s o f b o t h t h e i n n o v a t i o n and 

i t s p r e c u r s o r . The p e r c e i v e d c h a r a c t e r i s t i c s o f t h e i n n o v a t i o n ( P C l ' s ) a r e 

c a p t u r e d w i t h i n t h e Attitude Towards Adopting ( A t t i t u d e ) as b e l i e f s a b o u t 

i n n o v a t i n g . The m o d e l as i l l u s t r a t e d makes a m a j o r d e v i a t i o n f r o m R o g e r s ' 

d e c i s i o n m o d e l , h o w e v e r , i n t h a t i t e x p l i c i t l y r e c o g n i z e s t h e i n f l u e n c e o f 

Subjective Norms i n t h e d e c i s i o n p r o c e s s . F u r t h e r m o r e , i t can be s e e n t h a t 

b o t h t h e SN and Attitude a c t as i n t e r v e n i n g v a r i a b l e s . The h y p o t h e s i s e d 

i n t e r a c t i o n s among t h e v a r i a b l e s a r e a l l i l l u s t r a t e d , i n c l u d i n g t h e " f e e d b a c k " 

e f f e c t s o f a c t u a l l y a d o p t i n g o r r e j e c t i n g t h e i n n o v a t i o n on b o t h t h e SN and 

Attitude. 

Attitude i s an i n t e r v e n i n g v a r i a b l e i n t h a t i t i s formed from c o n s i d e r a 

t i o n o f t h e o b j e c t i v e c h a r a c t e r i s t i c s o f b o t h t h e i n n o v a t i o n and i t s p r e c u r 

s o r , as w e l l as f r o m c o m m u n i c a t i o n s one has r e c e i v e d about t h e i n n o v a t i o n . 

O n e ' s p e r s o n a l c h a r a c t e r i s t i c s , s u c h as p r e v i o u s e x p e r i e n c e i n t h e d o m a i n o f 

t h e i n n o v a t i o n , o n e ' s n o v e l t y s e e k i n g b e h a v i o u r , and so f o r t h i n t e r a c t w i t h 

t h e s e o t h e r v a r i a b l e s so t h a t an e v e n t u a l a t t i t u d e i s f o r m u l a t e d . The SN i s 

an i n t e r v e n i n g v a r i a b l e i n t h a t i t i s formed i n a s i m i l a r way. As d i s c u s s e d 
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i n S e c t i o n 3 . 1 0 . 3 , i t c o n t a i n s two e l e m e n t s , t h e n o r m a t i v e b e l i e f s [ ( N B ) ^ ' s ] 

and t h e m o t i v a t i o n t o c o m p l y [ ( M C ) ^ ' s ] w i t h t h o s e b e l i e f s . The n o r m a t i v e 

b e l i e f s a r e perceptions o f what o n e ' s r e f e r e n t s e x p e c t , w h i c h may be f o r m e d i n 

a number o f w a y s , i n c l u d i n g c o m m u n i c a t i o n s r e c e i v e d f r o m t h e r e f e r e n t s o r f r o m 

o t h e r s , o r by o b s e r v a t i o n o f t h e r e f e r e n t s ' b e h a v i o u r . O n e ' s p e r s o n a l c h a r 

a c t e r i s t i c s t h e n p l a y a r o l e i n t h e w e i g h t i n g s ( M C ' s ) o f t h e v a r i o u s expecta

tions ( N B ' s ) . 

3 . 1 0 . 7 Use of R-A Theory i n MIS Research 

As d i s c u s s e d i n C h a p t e r Two, t h r e e p r e v i o u s d i s s e r t a t i o n s were i d e n t i f i e d 

w h i c h u s e d R - A t h e o r y . These i n c l u d e D a v i s ( 1 9 8 5 ) , C h r i s t e n s e n ( 1 9 8 7 ) , and 

P a v r i ( 1 9 8 8 ) . F i r s t , D a v i s (1985) u s e d R - A t h e o r y i n t h e d e v e l o p m e n t o f a 

Technology Acceptance Model ( T A M ) . The t h r u s t o f D a v i s ' r e s e a r c h i s v e r y 

s i m i l a r t o t h i s s t u d y . A l t h o u g h he made no r e f e r e n c e t o t h e d i f f u s i o n o f 

i n n o v a t i o n s m o d e l as a t h e o r e t i c a l b a s i s f o r h i s r e s e a r c h , h i s g o a l was t o 

examine t h e e f f e c t s o f s y s t e m c h a r a c t e r i s t i c s on u s e r a c c e p t a n c e o f i n f o r 

m a t i o n t e c h n o l o g y . 

D a v i s i n i t i a l l y c o n s t r u c t e d h i s model i n t h e c o n t e x t o f u s e r acceptance 

t e s t i n g o f s o f t w a r e , w h e r e i n p o t e n t i a l u s e r s were i n t r o d u c e d t o a new s o f t w a r e 

p a c k a g e . W i t h i n T A M , D a v i s s p e c i f i c a l l y examined t h e perceived usefulness and 

perceived ease of use o f s o f t w a r e as t h e d e t e r m i n a n t s o f an a t t i t u d e towards 

using t h e s o f t w a r e . A l t h o u g h b a s e d e x p l i c i t l y on R - A t h e o r y , TAM d i d n o t 

i n c l u d e e i t h e r t h e Subjective Norm o r t h e Behavioural Intention. D a v i s ' 

r a t i o n a l e f o r o m i t t i n g t h e SN was t h a t s i n c e t h e s u b j e c t s w o u l d be s e e i n g a 

new s y s t e m ( p r o t o t y p e ) f o r t h e f i r s t t i m e , " n o i n f o r m a t i o n [was] a v a i l a b l e t o 

s u b j e c t s p e r t a i n i n g t o t h e e x p e c t a t i o n s o f t h e i r s a l i e n t r e f e r e n t s r e g a r d i n g 
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t h e i r u s a g e o f t h e t a r g e t s y s t e m " ( 1 9 8 5 , p . 3 6 ) . I f t h i s i s t h e c a s e , t h e 

m o d e l must be v e r y t e c h n o l o g y s p e c i f i c , f o r w i t h i n an o r g a n i s a t i o n i t i s 

e x p e c t e d t h a t norms o r b e l i e f s a b o u t u s i n g g e n e r i c s o f t w a r e o r i n f o r m a t i o n 

t e c h n o l o g y must e x i s t t o some e x t e n t . 

D a v i s ' r a t i o n a l e f o r e l i m i n a t i n g t h e B e h a v i o u r a l I n t e n t i o n was b a s e d on 

h i s c o n s i d e r a t i o n o f t h e t i m e f r a m e r e q u i r e d t o f o r m s u c h an i n t e n t i o n . He 

a r g u e d t h a t t h e t i m e s p a n c a n be s i g n i f i c a n t t o r e a c h an i m p o r t a n t d e c i s i o n 

s u c h as w h e t h e r t o become a u s e r o f t h e t e c h n o l o g y ( p . 3 8 ) . He d e c i d e d t h a t i n 

t h e a c c e p t a n c e t e s t i n g c o n t e x t , a u s e r w o u l d n o t have t h e t i m e r e q u i r e d t o 

f o r m an s u c h an i n t e n t i o n , and t h u s A t t i t u d e was u s e d as t h e p r e d i c t o r f o r 

b e h a v i o u r . T h i s r e a s o n i n g seems o d d , as u n l e s s t h e b e h a v i o u r i s " a c c i d e n t a l " , 

i t must be b a s e d o n an i n t e n t i o n . N e v e r t h e l e s s , w h e t h e r a s u b j e c t has t h e 

t i m e t o f o r m an i n t e n t i o n seems i r r e l e v a n t as D a v i s ' model i s f o r m u l a t e d . 

I n t e n t i o n i s b a s e d on two c o m p o n e n t s , t h e SN and A t t i t u d e . I f t h e SN i s 

e l i m i n a t e d , as i n TAM, t h e n t h e I n t e n t i o n i s d e t e r m i n e d by t h e A t t i t u d e o n l y , 

and t h u s t h e l i n k a g e between A t t i t u d e and a c t u a l B e h a v i o u r can be made d i 

r e c t l y . 

F i n a l l y , D a v i s ' u s e o f o n l y two p e r c e i v e d c h a r a c t e r i s t i c s o f t h e i n f o r 

m a t i o n t e c h n o l o g y seems o v e r l y l i m i t e d . As was d i s c u s s e d , t h e r e i s c o n s i d e r 

a b l e e v i d e n c e w i t h i n t h e DOI l i t e r a t u r e t h a t a number o f c h a r a c t e r i s t i c s 

i n f l u e n c e t h e d e c i s i o n t o u s e o r r e j e c t new s y s t e m s . T h i s s t u d y o n t h e 

d i f f u s i o n o f PWS, t h e r e f o r e , d i f f e r s s i g n i f i c a n t l y f r o m t h e d e v e l o p m e n t o f TAM 

i n t h a t i t a d h e r e s more e x p l i c i t l y t o t h e R - A m o d e l , and makes a more e x h a u s 

t i v e c o n s i d e r a t i o n o f t h e p e r c e i v e d c h a r a c t e r i s t i c s o f u s i n g t h e t e c h n o l o g y . 
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C h r i s t e n s e n ( 1 9 8 7 ) , as d i s c u s s e d i n C h a p t e r Two, d i d n o t a t t e m p t t o 

i d e n t i f y any " g e n e r i c " b e l i e f s as t h e b a s i s o f Attitude. R a t h e r , he f o l l o w e d 

t h e p r e s c r i p t i o n s o f F i s h b e i n and A j z e n , and u s e d t h e b e l i e f e l i c i t a t i o n 

t e c h n i q u e . To do t h i s , he c o n d u c t e d a p r e l i m i n a r y s u r v e y w h i c h a s k e d t h e 

r e s p o n d e n t s t o i n d i c a t e what t h e y b e l i e v e d w o u l d be t h e outcomes o f u s i n g a 

p a r t i c u l a r DSS. The r e s u l t was f o u r t e e n v e r y s p e c i f i c b e l i e f s w h i c h c o r r e 

s p o n d c l o s e l y t o t h e i n d i v i d u a l i t e m s i n D a v i s ' s c a l e s . The u s e o f t h e s e 

p a r t i c u l a r b e l i e f s makes t h i s a p p r o a c h v e r y t e c h n o l o g y s p e c i f i c . T h u s , as has 

b e e n a r g u e d , i t i s b e l i e v e d t h e more g e n e r a l a p p r o a c h o f i d e n t i f y i n g b e l i e f s 

b a s e d o n DOI t h e o r y s h o u l d p r o v i d e g r e a t e r e x t e r n a l v a l i d i t y t o t h e c u r r e n t 

s t u d y . 

F i n a l l y , P a v r i (1988) a l s o i d e n t i f i e d s p e c i f i c b e l i e f s , much i n t h e same 

way as C h r i s t e n s e n . As was i n d i c a t e d i n C h a p t e r Two, h o w e v e r , t h e d i f f e r e n c e 

i n P a v r i ' s a p p r o a c h was t h a t he d i d n o t d i r e c t l y measure Attitude, as d i d 

D a v i s and C h r i s t e n s e n . R a t h e r , he s y n t h e s i s e d Attitude by a d d i n g t h e s c o r e s 

t o t h e b e l i e f s s c a l e . 

One f i n a l s t u d y w h i c h i n d i r e c t l y u s e d R - A T h e o r y was t h a t o f B a r o u d i , 

O l s o n and I v e s ( 1 9 8 6 ) , who i n v e s t i g a t e d t h e e f f e c t o f u s e r i n v o l v e m e n t i n 

s y s t e m s d e v e l o p m e n t on s y s t e m u s a g e . I n t h i s c a s e , t h e y p o s t u l a t e d t h a t " u s e r 

i n f o r m a t i o n s a t i s f a c t i o n " was a k i n t o Attitude. W h i l e , as d i s c u s s e d i n 

C h a p t e r Two, t h i s i s a c u r i o u s a s s u m p t i o n , n e v e r t h e l e s s , t h e r e s u l t s o f p a t h 

a n a l y s i s i n d i c a t e d t h a t i t d i d have an e f f e c t on usage, w h i c h t h e y c l a i m 

r e f l e c t s R - A t h e o r y . 
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The use o f R - A t h e o r y i n t h e s e p r e v i o u s s t u d i e s p r o v i d e s v a l i d i t y t o t h e 

c u r r e n t a p p r o a c h . The m a j o r d i f f e r e n c e i n t h i s s t u d y i s t h e u s e o f t h e o r y t o 

d e t e r m i n e t h e a p p r o p r i a t e b e l i e f s t r u c t u r e . By t a p p i n g a l l o f t h e r e l e v a n t 

b e l i e f s , o r perceived c h a r a c t e r i s t i c s of innovating, as i d e n t i f i e d i n DOI 

t h e o r y , t h i s s t u d y s h o u l d p r o v i d e a s t r o n g e r b a s i s f o r t h e s t u d y o f d i s p a r a t e 

t e c h n o l o g i e s . 

S E C T I O N B : T H E R E S E A R C H M O D E L 

3 . 1 1 G E N E R A L 

The i n n o v a t i o n d e c i s i o n m o d e l ( I D M o d e l ) i n F i g u r e 3-3 i s c l e a r l y v e r y 

g e n e r a l . I t s p e c i f i e s f o u r g e n e r a l sets o f i n d e p e n d e n t v a r i a b l e s t h a t a r e 

h y p o t h e s i s e d t o i m p a c t on t h e i n n o v a t i o n d e c i s i o n ( B e h a v i o u r a l I n t e n t i o n ) , 

i n c l u d i n g t h e Communications Network and Personal Chara c t e r i s t i c s o f t h e 

A d o p t e r , and t h e Objective C h a r a c t e r i s t i c s o f b o t h t h e I n n o v a t i o n and i t s 

P r e c u r s o r . These o p e r a t e t h r o u g h two i n t e r v e n i n g v a r i a b l e s , t h e Subjective 

Norm and t h e A t t i t u d e Towards Adopting. 

I t i s o b v i o u s f r o m t h e b r e a d t h o f t h e p r o p o s i t i o n s t h a t c o u l d be d e v e l 

o p e d f o r e a c h s e t o f v a r i a b l e s t h a t a t t e m p t i n g t o v a l i d a t e o r i n v e s t i g a t e t h e 

w h o l e model i s a p r o j e c t much b e y o n d t h e scope o f one p a r t i c u l a r i n v e s t i g a 

t i o n . The i n i t i a l t h r u s t s h o u l d be t o i d e n t i f y t h o s e v a r i a b l e s w h i c h a p p e a r 

t o h a v e a major i m p a c t on t h e a c t u a l Behaviour, w h i c h i n t h i s s t u d y i s 

Innovativeness. B e c a u s e o f t h e i r r o l e i n t h e d e c i s i o n p r o c e s s , i t w o u l d 

a p p e a r t h a t t h e Attitude Towards Adopting ( A t t i t u d e ) , and t h e Subjective Norm 

(SN) c o u l d h a v e s u c h an i m p a c t . F u r t h e r m o r e , Innovativeness has been d e f i n e d 

i n t e r m s o f u s a g e o f t h e i n n o v a t i o n ( see S e c t i o n 3.4). I t may a l s o , 
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t h e r e f o r e , be s i g n i f i c a n t l y a f f e c t e d by t h e d e g r e e o f Voluntariness o f u s a g e , 

as d i s c u s s e d i n S e c t i o n s 3 . 6 and 3 . 1 0 . 4 . T h u s , t h e f o c u s o f t h i s s t u d y i s on 

t h e i m p a c t t h a t e a c h o f t h e s e t h r e e f a c t o r s , ( S N , A t t i t u d e , V o l u n t a r i n e s s ) , 

has on Innovativeness, as i l l u s t r a t e d i n t h e R e s e a r c h M o d e l i n F i g u r e 3 - 4 . 

F o c u s s i n g on t h e s e v a r i a b l e s a l l o w s i n v e s t i g a t i o n o f t h e r e s e a r c h q u e s t i o n s as 

o u t l i n e d i n C h a p t e r One. 

I t s h o u l d be n o t e d t h a t t h e Behavioural Intention i s n o t i n c l u d e d i n t h e 

r e s e a r c h d e s i g n . T h i s was done f o r s e v e r a l r e a s o n s , b o t h p r a g m a t i c and 

t h e o r e t i c a l . F i r s t , Innovativeness as d e f i n e d i n t h i s r e s e a r c h i s a c o m p l e x 

c o n s t r u c t r e f l e c t i n g v a r i o u s t y p e s o f b e h a v i o u r , b o t h p a s t and p r e s e n t . F o r 

e x a m p l e , Adoptive Innovativeness i s b a s e d on t i m e o f f i r s t u s e o f t h e i n n o v a 

t i o n . T o d a y , f o r most r e s p o n d e n t s , f i r s t use w i l l have l o n g s i n c e p a s t . 

T h e r e f o r e , m e a s u r i n g an i n t e n t i o n t o a d o p t PWS u s a g e i s n o t p o s s i b l e . S e c o n d , 

Use Innovativeness i s b a s e d o n t h e number o f d i f f e r e n t f u n c t i o n s t h a t t h e 

a d o p t e r u s e s on t h e PWS. An i n t e n t i o n measure f o r t h i s a s p e c t o f Innova

tiveness w o u l d r e q u i r e e l i c i t i n g many i n t e n t i o n s , one f o r each o f t h e v a r i o u s 

f u n c t i o n s one c o u l d u s e on t h e PWS. T h i s w o u l d o b v i o u s l y s t r e t c h t h e bounds 

o f p r a c t i c a l i t y . T h i r d , Implementation Innovativeness i s b a s e d on t h e number 

o f h o u r s one u s e s t h e PWS. A g a i n , f o r t h e r e s p o n d e n t t o i n d i c a t e an i n t e n t i o n 

w i t h r e s p e c t t o t h i s v a r i a b l e n o t o n l y w o u l d be d i f f i c u l t , b u t any answer 

w o u l d a l s o l i k e l y be q u i t e i n a c c u r a t e . 

Of p r i m a r y i n t e r e s t i n t h i s s t u d y i s t h e a c t u a l Behaviour, and how i t i s 

i n f l u e n c e d by o t h e r v a r i a b l e s . The p r i m a r y r o l e o f Intention i s t o i l l u s t r a t e 

t h a t t h e e f f e c t s o f t h e Subjective Norm and Attitude on Behaviour may be 

m e d i a t e d by o t h e r v a r i a b l e s ( A j z e n .& F i s h b e i n , 1980, p . 5 9 ) . I f t h e r e were no 
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v a r i a b l e s w h i c h i n t e r v e n e d once an a t t i t u d e and s u b j e c t i v e norm were f o r m e d , 

t h e n i n t e n t i o n c o u l d be d r o p p e d f r o m t h e model w i t h o u t a l o s s o f i n f o r m a t i o n . 

T h u s , t h e a b i l i t y o f t h e SN and A t t i t u d e t o p r e d i c t B e h a v i o u r depends on t h e 

s t r e n g t h o f t h e I n t e n t i o n - B e h a v i o u r l i n k , w h i c h i n t u r n i s a f f e c t e d by t h e 

s t r e n g t h and number o f o t h e r i n t e r v e n i n g v a r i a b l e s . One o f t h e most s i g n i f i 

c a n t v a r i a b l e s w h i c h w o u l d i n t e r v e n e b e t w e e n an I n t e n t i o n and t h e B e h a v i o u r i n 

t h i s r e s e a r c h i s V o l u n t a r i n e s s , w h i c h i s i n c l u d e d i n t h e r e s e a r c h m o d e l . 

T h u s , by t a k i n g i t i n t o a c c o u n t , t h e r o l e o f I n t e n t i o n i n t h i s s t u d y i s 

r e d u c e d . F i n a l l y , i n t e n t i o n s a r e u s e d t o p r e d i c t b e h a v i o u r , and t h e r e f o r e t o 

be o f v a l u e " i t i s i m p o r t a n t t o measure [them] as c l o s e as p o s s i b l e t o t h e 

b e h a v i o r a l o b s e r v a t i o n " ( A j z e n & F i s h b e i n , 1980, p . 4 7 ) . I n t h i s s t u d y , we a r e 

n o t a t t e m p t i n g t o p r e d i c t f u t u r e b e h a v i o u r . R a t h e r , we a r e a t t e m p t i n g t o 

d e t e r m i n e how c u r r e n t b e h a v i o u r i s r e l a t e d t o SN, A t t i t u d e , and V o l u n t a r i n e s s . 

T h i s a g a i n r e d u c e s t h e r o l e o f I n t e n t i o n i n t h e m o d e l . F o r a l l o f t h e s e 

r e a s o n s , i t was c o n s i d e r e d t h a t i n c l u s i o n o f B e h a v i o u r a l I n t e n t i o n i n t h e 

m o d e l was n e i t h e r p r a c t i c a l n o r n e c e s s a r y , and i t was t h e r e f o r e o m i t t e d . 

3.12 THE ATTITUDE TOWARDS ADOPTING 

3 . 1 2 . 1 G e n e r a l 

A l t h o u g h t h e r e s e a r c h model d e v e l o p e d f o r t h i s s t u d y i n c l u d e s b o t h t h e 

S u b j e c t i v e Norm and A t t i t u d e Towards A d o p t i n g , t h e r e i s s u p p o r t i n p r e v i o u s 

r e s e a r c h f o r f o c u s s i n g p r i m a r i l y on A t t i t u d e . T h i s i s because s e v e r a l o f t h e 

P e r c e i v e d C h a r a c t e r i s t i c s o f I n n o v a t i n g ( P C I ) , f r o m w h i c h A t t i t u d e i s f o r m e d , 

h a v e b e e n f o u n d t o have a s i g n i f i c a n t i m p a c t on a d o p t i o n d e c i s i o n s . F o r 

e x a m p l e , i n two d i f f e r e n t s t u d i e s on t h e a d o p t i o n o f new consumer p r o d u c t s , 

O s t l u n d (1974) d i s c o v e r e d t h a t by u s i n g t h e P C I , he c o u l d c o r r e c t l y c l a s s i f y 

79% o f a d o p t i o n d e c i s i o n s . i n one s t u d y , and 68% i n t h e o t h e r . N e x t , H o l l o w a y 
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(1977) f o u n d t h a t t h e PCI d i s c r i m i n a t e d between a d o p t e r s and n o n - a d o p t e r s o f a 

b u r e a u c r a t i c i n n o v a t i o n ( a h i g h s c h o o l p e d a g o g i c a l t e c h n i q u e ) . F i n a l l y , 

B o l t o n ( 1 9 8 1 ) , i n a l o n g i t u d i n a l s t u d y o f t h e a d o p t i o n o f v i d e o t e x t t e c h n o l o g y 

i n i n d i v i d u a l ' s homes, f o u n d t h a t Relative Advantage and Compatibility had 

more power t h a n s e v e r a l o t h e r i n d i v i d u a l and c o n t e x t u a l v a r i a b l e s t o d i s c r i m 

i n a t e be tween a d o p t e r s and n o n - a d o p t e r s o f t h e t e c h n o l o g y . T h e r e f o r e , b e c a u s e 

t h e P C I have b e e n f o u n d t o h a v e a s i g n i f i c a n t i n f l u e n c e on a d o p t i o n o f i n n o 

v a t i o n s , b e c a u s e t h e y f o r m t h e b a s i s o f Attitude, and b e c a u s e Attitude i s i n a 

s t r a t e g i c p o s i t i o n w i t h i n t h e m o d e l , t h i s p a r t o f t h e model became t h e p r i m a r y 

f o c u s o f t h i s r e s e a r c h . 

I n summary, o n e ' s Attitude towards Adopting a PWS i s e x p e c t e d t o h a v e a 

s i g n i f i c a n t e f f e c t on o n e ' s i n n o v a t i v e n e s s w i t h r e s p e c t t o PWS u s a g e . A f t e r 

t h e p r e v i o u s d i s c u s s i o n , t h i s may a p p e a r t o be a t r u i s m , y e t t h e r e a r e many 

o t h e r v a r i a b l e s w h i c h may r e s u l t i n an i n d i v i d u a l u s i n g t h e PWS, s u c h as b e i n g 

r e q u i r e d t o do so i n o n e ' s j o b . On t h e o t h e r h a n d , i f one had a s i g n i f i c a n t l y 

n e g a t i v e a t t i t u d e a b o u t PWS u s a g e , y e t were c o m p e l l e d t o u s e o n e , i t i s l i k e l y 

t h a t one w o u l d a t t e m p t t o f i n d a n o t h e r l i n e o f w o r k . T h e r e f o r e , i t i s 

h y p o t h e s i s e d t h a t : 

H I : O n e ' s a t t i t u d e t o w a r d s u s i n g P W S w i l l i n f l u e n c e o n e ' s 
i n n o v a t i v e n e s s w i t h r e s p e c t t o P W S u s a g e . 

3 . 1 2 . 2 Perceived C h a r a c t e r i s t i c s of Adopting an Innovation 

As was d i s c u s s e d e a r l i e r , o n e ' s Attitude i s fo rmed by e v a l u a t i n g and 

summing t h e v a r i o u s b e l i e f s a b o u t a d o p t i n g t h e i n n o v a t i o n . A p r i m a r y g o a l , 

h o w e v e r , o f t h i s r e s e a r c h was n o t o n l y t o a s s e s s t h e e f f e c t o f Attitude p e r 

s e , b u t r a t h e r t h e r e l a t i v e i m p o r t a n c e o f t h e i n d i v i d u a l b e l i e f s , o r P C I , i n 

t h e f o r m a t i o n o f t h e Attitude. T h i s assessment c a n be made by c a s t i n g 
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A t t i t u d e as a l a t e n t , unobserved v a r i a b l e f o r m e d f rom t h e v a r i o u s P C I , and 

t h e n b y a n a l y s i n g i t u s i n g s t a t i s t i c a l t e c h n i q u e s d e s c r i b e d i n t h e n e x t 

c h a p t e r . I t c a n a l s o be a s s e s s e d by r e g r e s s i n g t h e PCI on Attitude as mea

s u r e d . A g a i n , t h i s t e c h n i q u e was a l s o u s e d . 

3 . 1 2 . 3 Evaluation of the Perceived C h a r a c t e r i s t i c s 

F i s h b e i n and A j z e n a r g u e t h a t a t t i t u d e s c a n be e s t i m a t e d w i t h more 

p r e c i s i o n by i n c l u d i n g an e v a l u a t i o n t e r m f o r each b e l i e f , r a t h e r t h a n by 

s i m p l y c o n s i d e r i n g b e l i e f s a l o n e ( 1 9 7 5 , p . 2 2 7 ) . T h i s e v a l u a t i o n t e r m s e r v e s 

t o p r o v i d e r e l a t i v e w e i g h t s t o e a c h o f t h e b e l i e f s ( s e e d i s c u s s i o n i n S e c t i o n 

3 . 1 0 . 2 ) . N e v e r t h e l e s s , i t must be q u e s t i o n e d w h e t h e r d o i n g so i s a d v i s a b l e o r 

e v e n n e c e s s a r y f o r two i m p o r t a n t r e a s o n s . F i r s t , F i s h b e i n and A j z e n do a l l o w 

t h a t i f t h e evaluation t e rms a r e e i t h e r a l l p o s i t i v e o r a l l n e g a t i v e , t h e 

b e l i e f t e r m s a l o n e w i l l p r o d u c e a measure t h a t i s h i g h l y c o r r e l a t e d w i t h 

Attitude. T h u s , b e c a u s e v i r t u a l l y a l l b e l i e f s can be c o u c h e d i n e i t h e r 

p o s i t i v e o r n e g a t i v e t e r m s , t h e u s e o f t h e e v a l u a t i o n t e r m seems o n l y t o s e r v e 

t o i n t e g r a t e o p p o s i t e l y s t a t e d b e l i e f s . W i t h i n t h i s s t u d y , t h e r e o r i e n t a t i o n 

o f o p p o s i t e l y s t a t e d b e l i e f s i s a c c o m p l i s h e d by s i m p l y r e v e r s i n g t h e s c a l e s 

f o r t h o s e i t e m s w h i c h a r e c o u c h e d i n n e g a t i v e t e r m s . T h i s r e d u c e s t h e c o n 

t r i b u t i o n t h a t t h e e v a l u a t i o n t e r m m i g h t make. T h u s , i t was c o n c l u d e d t h a t 

u s e o f t h e e v a l u a t i o n t e r m w i t h i n t h i s s t u d y was n o t n e c e s s a r y . 

3 . 1 2 . 4 Relative E f f e c t s - Perceived C h a r a c t e r i s t i c s Of Adopting PWS 

W h i l e t h e e f f e c t s o f t h e v a r i o u s p e r c e p t i o n s o f u s i n g a PWS have been 

d e l i n e a t e d a b o v e , t h e i r r e l a t i v e e f f e c t s have n o t been e x p l i c i t l y d i s c u s s e d . 

I t i s e x p e c t e d , n e v e r t h e l e s s , t h a t Relative Advantage w i l l p l a y a m a j o r r o l e 

i n o n e ' s a t t i t u d e t o w a r d s a d o p t i n g t h e PWS. W i t h o u t t h i s p e r c e p t i o n , i t i s 
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u n l i k e l y t h a t an i n d i v i d u a l w o u l d d e c i d e t o a d o p t a PWS, no m a t t e r how p o s i 

t i v e t h e o t h e r p e r c e p t i o n s m i g h t b e . T h u s , t h e f o l l o w i n g c a n be h y p o t h e s i s e d : 

H 2 : R e l a t i v e a d v a n t a g e w i l l h a v e a c o n t r i b u t i o n g r e a t e r 
t h a n a n y o t h e r P C I i n t h e f o r m a t i o n o f o n e ' s a t t i t u d e 
t o w a r d s a d o p t i n g a P W S . 

W h i l e R e l a t i v e A d v a n t a g e i s e x p e c t e d t o have t h e most s i g n i f i c a n t e f f e c t , 

b e l i e f s a b o u t t h e n e g a t i v e e f f e c t s o f PWS u s a g e , t e r m e d Computer A v o i d a n c e , 

a r e e x p e c t e d t o h a v e t h e l e a s t e f f e c t . T h i s i s due t o t h e f a c t t h a t w h i l e 

t h e r e has b e e n some n e g a t i v e p u b l i c i t y a b o u t PWS u s a g e , f o r t h e most p a r t i t 

a p p e a r s as i f t h i s p u b l i c i t y has n o t s l o w e d t h e d i f f u s i o n o f PWS. T h e r e f o r e 

i t i s h y p o t h e s i s e d t h a t : 

H 3 : C o m p u t e r A v o i d a n c e w i l l h a v e a c o n t r i b u t i o n l e s s t h a n 
a n y o t h e r P C I o n o n e ' s a t t i t u d e t o w a r d s a d o p t i n g P W S . 

3 . 1 3 SUBJECTIVE NORMS 

A t t h e s o c i a l . l e v e l , b e h a v i o u r i s o f t e n i n f l u e n c e d by s o c i a l n o r m s . 

T h e s e norms a r e g e n e r a l l y c o n s i d e r e d t o be a n a l o g o u s t o h a b i t s i n i n d i v i d u a l s , 

w h i c h a r e c u s t o m a r y and e x p e c t e d ways o f b e h a v i o u r ( W a t s o n , 1972, p . 6 1 4 ) . 

S i m i l a r l y , a t t h e i n d i v i d u a l l e v e l , one o f t h e p o t e n t i a l d e t e r m i n a n t s o f 

b e h a v i o u r i s t h e S u b j e c t i v e Norm, as d e f i n e d i n t h e T h e o r y o f R e a s o n e d A c t i o n 

( F i s h b e i n & A j z e n , 1 9 7 5 ) . As was p r e v i o u s l y d i s c u s s e d , t h e SN i s f o r m e d f r o m 

what one t h i n k s o t h e r s e x p e c t one t o d o , c a l l e d N o r m a t i v e B e l i e f s , w h i c h a r e 

" w e i g h t e d " by o n e ' s m o t i v a t i o n t o c o m p l y w i t h t h e s e e x p e c t a t i o n s . 

W i t h r e s p e c t t o PWS u s a g e , t h e r e a r e s e v e r a l p o t e n t i a l " r e f e r e n t s " who 

m i g h t i n f l u e n c e o n e ' s b e h a v i o u r . T h e s e i n c l u d e o n e ' s c o - w o r k e r s , s u p e r i o r s , 

s e n i o r management, and so f o r t h . W i t h i n MIS r e s e a r c h , t h e r e i s c o n s i d e r a b l e 

e v i d e n c e t h a t s e v e r a l o f t h e s e r e f e r e n t s have been f o u n d t o i n f l u e n c e u s e o f 
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I n f o r m a t i o n S y s t e m s , o r be a f a c t o r i n t h e s u c c e s s o f IS i m p l e m e n t a t i o n 

e f f o r t s . F o r e x a m p l e , a p o p u l a r n o s t r u m f o r IS s u c c e s s has been " s e n i o r 

management s u p p o r t " ( f o r some v a r i o u s v i e w p o i n t s see D o l l , 1985; G i n z b e r g , 

1981 ; M a r k u s , 1 9 8 1 ) . The p r e s e n c e o f a " c h a m p i o n " , someone who a t t e m p t s t o 

m o t i v a t e o t h e r s t o c o o p e r a t e has a l s o been l i n k e d t o e v e n t u a l s u c c e s s o f IS 

i m p l e m e n t a t i o n e f f o r t s ( e . g . C u r l e y & G r e m i l l i o n , 1 9 8 3 ) . T h i s p e r s o n c o u l d be 

a p e e r , s u p e r v i s o r , o r o t h e r t y p e o f o p i n i o n l e a d e r . I n any e v e n t , t h e 

e x p e c t a t i o n s o f t h e s e v a r i o u s i n d i v i d u a l s t h a t o t h e r s s h o u l d use t h e IS w o u l d 

be subsumed w i t h i n t h e SN. As t h e i n t r o d u c t i o n o f PWS i n an o r g a n i s a t i o n c a n 

be s e e n as a p a r t i c u l a r f o r m o f " I S i m p l e m e n t a t i o n " , i t c a n be e x p e c t e d t h a t 

s u c h i n f l u e n c e s w i l l a l s o be o p e r a t i v e w i t h r e s p e c t t o t h e use o f PWS. I n 

s p i t e o f t h i s , D a v i s , B a g o z z i and Warshaw (1989) f o u n d t h a t t h e SN had no 

s i g n i f i c a n t e f f e c t on i n d i v i d u a l s ' i n t e n t i o n s t o u s e a p a r t i c u l a r w o r d p r o 

c e s s i n g p a c k a g e . They f o u n d t h e r e s u l t " s u r p r i s i n g " . I n any e v e n t , g i v e n t h e 

r e s u l t s o f t h e l a r g e r body o f r e s e a r c h , b o t h w i t h i n and e x t e r n a l t o M I S , i t i s 

h y p o t h e s i s e d t h a t : 

H4: The SN will influence one's innovativeness with respect 
to PWS usage. 

F i n a l l y , a l t h o u g h R - A T h e o r y does n o t p o s t u l a t e any i n t e r a c t i o n e f f e c t s 

b e t w e e n t h e SN and Attitude, p r e v i o u s r e s e a r c h has shown t h a t t h e s e e f f e c t s 

c a n e x i s t ( e . g . R y a n , 1 9 8 2 ) . W i t h i n M I S , one r e c e n t s t u d y o f t h e a d o p t i o n o f 

DSS showed t h a t t h e components o f SN had a d i r e c t e f f e c t on o n e ' s Intention, 

as w e l l as on o n e ' s Attitude ( C h r i s t e n s e n , 1987) . T h i s e f f e c t c a n be e x p e c t e d 

i n t h a t , t y p i c a l l y , o t h e r s m i g h t e x p e c t one t o a d o p t , o r r e j e c t , an i n n o v a t i o n 

b a s e d o n w h e t h e r t h e i r own p e r c e p t i o n s o f u s i n g t h e i n n o v a t i o n were p o s i t i v e 

o r n e g a t i v e . I f t h i s were t h e c a s e , t h e n t h e i r p e r c e p t i o n s w o u l d a l s o l i k e l y 

be communica ted a l o n g w i t h t h e i r e x p e c t a t i o n s ( o r b e l i e f s ) t h a t one s h o u l d 
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a d o p t t h e i n n o v a t i o n . These c o m m u n i c a t e d p e r c e p t i o n s c o u l d t h e n i n f l u e n c e 

o n e ' s own p e r c e p t i o n s , and h e n c e o n e ' s A t t i t u d e . I t c a n , t h e r e f o r e , be 

h y p o t h e s i s e d t h a t : 

H5: S N w i l l i n f l u e n c e o n e ' s a t t i t u d e t o w a r d s a d o p t i n g t h e 
P W S . 

3 . 1 4 VOLUNTARINESS OF PWS USAGE 

As has b e e n d i s c u s s e d e a r l i e r , i n c o n s t r u c t i n g a model o f i n n o v a t i v e n e s s 

w i t h r e s p e c t t o PWS usage i n o r g a n i s a t i o n s , t h e d e g r e e o f V o l u n t a r i n e s s o f use 

s h o u l d be c o n s i d e r e d . R - A T h e o r y i n d i c a t e s t h a t t h e B e h a v i o u r a l I n t e n t i o n 

does n o t c o r r e l a t e p e r f e c t l y w i t h b e h a v i o u r , and t h a t o t h e r f a c t o r s may 

m e d i a t e b e t w e e n t h e i n t e n t i o n and a c t u a l b e h a v i o u r . I t i s i n t h i s c a t e g o r y o f 

" o t h e r f a c t o r s " t h a t V o l u n t a r i n e s s f a l l s . 

I t i s e x p e c t e d t h a t V o l u n t a r i n e s s w i l l have e f f e c t s on I n n o v a t i v e n e s s i n 

d i f f e r e n t w a y s . F i r s t , i n d i v i d u a l s who p e r c e i v e t h a t t h e y must u s e t h e PWS 

w i l l l i k e l y u s e i t more t h a n t h o s e who p e r c e i v e t h e i r use t o be v o l u n t a r y . I n 

o t h e r w o r d s , t h e more v o l u n t a r y o n e ' s u s a g e o f a PWS i s , t h e l e s s o n e ' s u s a g e 

i s l i k e l y t o b e . C o n s e q u e n t l y , b e c a u s e I n n o v a t i v e n e s s i s d e f i n e d i n t e r m s o f 

a c t u a l u s e o f t h e i n n o v a t i o n , and n o t i n te rms o f a m e n t a l s t a t e o r p r e d i s p o 

s i t i o n t o w a r d s u s i n g i t , i t c a n be h y p o t h e s i s e d t h a t : 

H6: V o l u n t a r i n e s s i s n e g a t i v e l y r e l a t e d t o o n e ' s i n n o v a 
t i v e n e s s w i t h r e s p e c t t o P W S u s a g e . 

As d i s c u s s e d e a r l i e r , V o l u n t a r i n e s s c o u l d a l s o have a d i r e c t e f f e c t on 

o n e ' s A t t i t u d e t o w a r d s u s i n g t h e PWS. F o r e x a m p l e , t h e e f f e c t s o f i n n o v a t i o n 

d i s s o n a n c e , as d i s c u s s e d i n S e c t i o n 3 . 6 , c o u l d r e s u l t i n even c o m p u l s o r y u s e r s 

p e r c e i v i n g t h e PWS i n p o s i t i v e t e r m s . The e f f e c t s o f V o l u n t a r i n e s s w o u l d 
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o p e r a t e i n t h i s i n s t a n c e t h r o u g h m e n t a l p r o c e s s e s . On t h e o t h e r h a n d , i t c a n 

a l s o be a r g u e d t h a t some o f t h e g r e a t e s t a d v a n t a g e s o f PWS usage a c c r u e t o 

t h o s e who must u s e i t . R a t i o n a l o r g a n i s a t i o n s w o u l d l i k e l y n o t compel i n d i v 

i d u a l s t o u s e PWS i f t h e r e were no b e n e f i t s t o t h e i n d i v i d u a l s i n c a r r y i n g o u t 

t h e i r j o b . F o r e x a m p l e , u s e o f PWS f o r w o r d p r o c e s s i n g c e r t a i n l y c o u l d make 

s u p p o r t s t a f f more e f f i c i e n t t h a n t h e y were when u s i n g t y p e w r i t e r s . I t c o u l d 

s a v e many b o r i n g r e p e t i t i o n s o f t h e same t a s k , s u c h as r e t y p i n g w h o l e d o c u 

ments i n o r d e r t o make s i m p l e c o r r e c t i o n s . A f t e r u s i n g t h e PWS, t h e s e u s e r s 

c o u l d d e v e l o p a p o s i t i v e v i e w o f R e l a t i v e A d v a n t a g e . The same arguments 

l i k e l y h o l d f o r t h e o t h e r P C I . I n t h i s s i t u a t i o n , V o l u n t a r i n e s s , ( o r l a c k 

t h e r e o f ) , c a n a f f e c t o n e ' s a t t i t u d e t h r o u g h t h e e x p e r i e n c e one g a i n s f r o m 

c o m p e l l e d b e h a v i o u r . T h u s , b e c a u s e o f t h e e f f e c t s o f b o t h innovation disso

nance and " f o r c e d " l e a r n i n g , i t c a n be e x p e c t e d t h a t even c o m p u l s o r y u s e r s 

w i l l e v e n t u a l l y d e v e l o p p o s i t i v e a t t i t u d e s t o w a r d s PWS u s a g e . T h e r e f o r e , i t 

i s h y p o t h e s i s e d t h a t : 

H7: Voluntariness will be negatively related to one's atti
tude towards using PWS. 

3 . 1 5 SUMMARY - THE RESEARCH MODEL 

The R e s e a r c h M o d e l i s i l l u s t r a t e d i n F i g u r e 3-4. I t i n c l u d e s t h e f o u r 

m a j o r components o f i n t e r e s t , S u b j e c t i v e Norm, V o l u n t a r i n e s s , A t t i t u d e , and 

I n n o v a t i v e n e s s . I t shows I n n o v a t i v e n e s s , w i t h i t s v a r i o u s d i m e n s i o n s o f 

A d o p t i o n , U s e , and I m p l e m e n t a t i o n , as t h e d e p e n d e n t v a r i a b l e , i n f l u e n c e d by 

A t t i t u d e , S u b j e c t i v e Norm, and V o l u n t a r i n e s s . The model a l s o i l l u s t r a t e s t h e 

h y p o t h e s i s e d e f f e c t s o f S u b j e c t i v e Norm and V o l u n t a r i n e s s on A t t i t u d e . 

F i n a l l y , t h e m o d e l a l s o i n d i c a t e s t h o s e b e l i e f s , o r P C l ' s , w h i c h a r e e x p e c t e d 

t o c o n t r i b u t e t o t h e f o r m a t i o n o f A t t i t u d e . These i n c l u d e t h e f i v e PCI 

i d e n t i f i e d by R o g e r s , namely R e l a t i v e A d v a n t a g e , C o m p a t i b i l i t y , E a s e of U s e , 
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Observability, and T r i a l a b i l i t y . As d i s c u s s e d e a r l i e r , and i n d i c a t e d i n 

F i g u r e 3 - 4 , two f u r t h e r P C I , Image and Computer Avoidance have been added t o 

R o g e r s ' l i s t i n g . 

C o n c e p t u a l l y , t h e r e l a t i o n s h i p b e t w e e n Attitude and t h e PCI c a n be v i e w e d 

f r o m two p e r s p e c t i v e s . One i s t o v i e w Attitude as t h e p r o d u c t o f t h e v a r i o u s 

P C I . A n o t h e r p e r s p e c t i v e i s t h a t , g i v e n a p a r t i c u l a r Attitude, one w o u l d a l s o 

e x p e c t t o o b s e r v e c e r t a i n c o r r e s p o n d i n g p e r c e p t i o n s i n d i c a t i n g t h a t t h e p e r s o n 

h o l d s t h a t Attitude. F o r e x a m p l e , one w o u l d e x p e c t c e r t a i n b e l i e f s a b o u t 

o t h e r r a c e s i n a p e r s o n who i s a r a c i s t . As w i l l be d i s c u s s e d i n C h a p t e r 5 , 

t h i s i s t h e p r i m a r y p e r s p e c t i v e t o be t a k e n when a n a l y s i n g t h e d a t a , and h e n c e 

t h e a r r o w s i n F i g u r e 3-4 a r e o r i e n t e d f r o m Attitude t o t h e P C I . The d a t a 

a n a l y s i s t e c h n i q u e t o be u s e d i s s t r u c t u r a l equation modelling, as i m p l e m e n t e d 

i n LISREL ( J o r e s k o g & Sorbom, 1 9 8 4 ) . Attitude w i l l be c a s t as a l a t e n t , 

u n o b s e r v e d v a r i a b l e and t h e v a r i o u s P C I w i l l s e r v e as i t s " i n d i c a t o r s " . 

SECTION C: RESEARCH DESIGN 

3.16 GENERAL 

S e v e r a l d e f i n i t i o n s o f " r e s e a r c h d e s i g n " e x i s t , most o f w h i c h d i f f e r i n 

t h e d e t a i l t h e y p r e s e n t , o r w i t h w h i c h p e r s p e c t i v e t h e y v i e w t h e r e s e a r c h i n 

q u e s t i o n . A c c o r d i n g t o Emory ( 1 9 8 0 ) , t h e r e a r e a t l e a s t s e v e n d i f f e r e n t 

p e r s p e c t i v e s f r o m w h i c h t o v i e w any g i v e n s t u d y . These i n c l u d e t h e f o l l o w i n g 

( p . 8 4 ) : 

1 . t h e d e g r e e t o w h i c h t h e r e s e a r c h f o c u s e s on a p r e d e t e r m i n e d 
o b j e c t i v e - e x p l o r a t o r y o r f o c u s s e d ; 

2 . t h e s c o p e ( b r e a d t h and d e p t h ) o f t h e s t u d y - c a s e o r s t a t i s t i c a l 
s t u d y ; 

3 . t h e r e s e a r c h e n v i r o n m e n t - f i e l d , l a b o r a t o r y o r s i m u l a t i o n ; 
4 . t h e t i m e d i m e n s i o n - c r o s s - s e c t i o n a l o r l o n g i t u d i n a l ; 
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5. t h e c o m m u n i c a t i o n mode o f d a t a c o l l e c t i o n - o b s e r v a t i o n a l o r 
s u r v e y ; 

6. t h e d e g r e e o f r e s e a r c h e r c o n t r o l o f t h e v a r i a b l e s u n d e r s t u d y -
low ( e x p o s t f a c t o ) o r h i g h ( e x p e r i m e n t a l ) ; 

7. o b j e c t i v e o f r e s e a r c h - d e s c r i p t i v e o r c a u s a l a n a l y s i s . 

The p a r t i c u l a r d e s i g n w h i c h i s c h o s e n f o r any s t u d y i s v e r y much a 

f u n c t i o n o f t h e a ims o f t h e s t u d y . T h i s s t u d y was m o t i v a t e d by a d e s i r e t o 

e x a m i n e t h e e f f e c t s o f p a r t i c u l a r f o r c e s w h i c h a r e h y p o t h e s i s e d t o i n f l u e n c e 

t h e a d o p t i o n and u s e o f PWS i n o r g a n i s a t i o n s . T h u s , i t can be c l a s s i f i e d as a 

f o c u s s e d s t u d y whose o b j e c t i v e i s t o c o n d u c t c a u s a l a n a l y s i s . One o f t h e 

o p e r a t i o n a l a ims f o r t h e r e s e a r c h was t o m a i n t a i n as h i g h a l e v e l o f e x t e r n a l 

v a l i d i t y as p o s s i b l e . T h i s l e d t o t h e d e c i s i o n t o c o n d u c t a f i e l d , s t a t i s t i  

c a l , ex p o s t f a c t o s t u d y . F u r t h e r m o r e , i n t h a t t h e i n d e p e n d e n t v a r i a b l e s a r e 

a t t i t u d i n a l , t h e o n l y method o f c o l l e c t i n g t h e r e l e v a n t d a t a i s t h r o u g h a s k i n g 

t h e s u b j e c t s . T h i s , combined w i t h t h e ex t reme d i f f i c u l t y o f m e a s u r i n g PWS 

u s a g e o b j e c t i v e l y , l e d t o t h e d e c i s i o n t o c o n d u c t a s u r v e y . F i n a l l y , b e c a u s e 

t h e i n t e n t was t o d e t e r m i n e how c u r r e n t a t t i t u d e s and norms a f f e c t c u r r e n t 

b e h a v i o u r , t h e t i m e d i m e n s i o n o f t h e s t u d y was c r o s s - s e c t i o n a l . 

The f o c u s o f t h i s s t u d y , as d i s c u s s e d e a r l i e r , i s on t h o s e v a r i a b l e s 

w h i c h i n f l u e n c e o n e ' s use o f PWS ( s e e F i g u r e 3-4). G i v e n t h e c h o s e n r e s e a r c h 

d e s i g n as d e s c r i b e d a b o v e , t h e n e x t s t e p i n t h e s t u d y was t o o p e r a t i o n a l i s e 

t h e v a r i o u s components i n t h e r e s e a r c h m o d e l , and t o d e v e l o p s u r v e y i n s t r u 

ments t o measure t h e m . The n e x t c h a p t e r d e s c r i b e s t h e s e a c t i v i t i e s . 



FIGURE 3-1: DIFFUSION OF INNOVATIONS 
( R O G E R S , 1 0 8 3 ) 
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CHAPTER FOUR 
INSTRUMENT DEVELOPMENT 

L e t o b s e r v a t i o n w i t h e x t e n s i v e v i e w , 
S u r v e y m a n k i n d f r o m C h i n a t o P e r u . 

J o h n s o n , V A N I T Y O F H U M A N W I S H E S 

SECTION A - INTRODUCTION 

4 . 1 GENERAL 

The e s s e n t i a l i n g r e d i e n t i n any f i e l d s u r v e y i s t h e d a t a c o l l e c t i o n 

i n s t r u m e n t . The f i r s t s t e p s i n o p e r a t i o n a l i s i n g t h i s s t u d y , t h e r e f o r e , were 

t o i d e n t i f y , e v a l u a t e , and s e l e c t a p p r o p r i a t e e x i s t i n g s u r v e y i n s t r u m e n t s t o 

c o l l e c t t h e d a t a . The k e y s e l e c t i o n c r i t e r i a f o r any i n s t r u m e n t a r e i t s 

r e l i a b i l i t y and v a l i d i t y . These became t h e b a s i s o f t h e s e a r c h f o r , and 

e v a l u a t i o n o f , e x i s t i n g i n s t r u m e n t s . 

R e l i a b i l i t y i s t h e d e g r e e t o w h i c h a measure i s f r e e o f e r r o r , o r t h e 

d e g r e e t o w h i c h t h e o b s e r v e d s c o r e r e f l e c t s t h e t r u e s c o r e ( N u n n a l l y , 1978, 

p . 1 9 1 ) . The a c c e p t e d l e v e l o f r e l i a b i l i t y depends on t h e p u r p o s e o f t h e 

r e s e a r c h p r o j e c t . F o r e x a m p l e , N u n n a l l y a r g u e d as f o l l o w s : 

W h a t a s a t i s f a c t o r y l e v e l o f r e l i a b i l i t y i s d e p e n d s o n h o w a m e a s u r e 
i s b e i n g u s e d . In t h e e a r l y s t a g e s o f r e s e a r c h o n p r e d i c t o r t e s t s 
o r h y p o t h e s i z e d m e a s u r e s o f a c o n s t r u c t , o n e s a v e s t i m e a n d e n e r g y 
b y w o r k i n g w i t h i n s t r u m e n t s t h a t h a v e o n l y m o d e s t r e l i a b i l i t y , f o r 
w h i c h p u r p o s e r e l i a b i l i t i e s o f . 6 0 o r . 5 0 w i l l s u f f i c e . . . F o r b a s i c 
r e s e a r c h , i t c a n b e a r g u e d t h a t i n c r e a s i n g r e l i a b i l i t i e s b e y o n d . 8 0 
i s o f t e n w a s t e f u l . . . T o o b t a i n a h i g h e r r e l i a b i l i t y . . . s t r e n u o u s 
e f f o r t s a t s t a n d a r d i z a t i o n i n a d d i t i o n t o i n c r e a s i n g t h e n u m b e r o f 
i t e m s m i g h t b e r e q u i r e d . T h u s t h e m o r e r e l i a b l e t e s t m i g h t b e 
e x c e s s i v e l y t i m e c o n s u m i n g t o a d m i n i s t e r a n d s c o r e . ( 1 9 6 7 , p . 2 2 6 ) 

D e t e r m i n a t i o n o f t h e a p p r o p r i a t e l e v e l o f r e l i a b i l i t y f o r t h i s s t u d y was 

b a s e d on N u n n a l l y ' s s u g g e s t i o n s . F i r s t , i t was c o n s i d e r e d t h a t t h e s t u d y i s 

i n t h e " e a r l i e r " s t a g e s o f r e s e a r c h , i n t h a t i t e x t e n d s t h e o r y f rom o t h e r 
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domains i n t o M I S , r e s e a r c h . Much o f i t s i n t e n t i s e x p l o r a t o r y i n n a t u r e , 

d e t e r m i n i n g how w e l l t h e s e " i m p o r t e d " models h e l p e x p l a i n u s a g e o f P e r s o n a l 

Work S t a t i o n s (PWS) , and a t t e m p t i n g t o d e t e r m i n e w h i c h o f a l a r g e s e t o f 

p e r c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t i n g ( P C I ) i n f l u e n c e t h e d e c i s i o n t o a d o p t 

t h e PWS. These o b s e r v a t i o n s a r g u e d f o r a c c e p t i n g r e l i a b i l i t i e s i n t h e .70 

r a n g e , somewhat h i g h e r t h a n N u n n a l l y ' s minimum l e v e l , b u t n o t as h i g h as t h e 

common t a r g e t o f . 8 0 . 

A s e c o n d c o n s i d e r a t i o n i n d e t e r m i n i n g t a r g e t r e l i a b i l i t y l e v e l s i s b a s e d 

o n N u n n a l l y ' s o b s e r v a t i o n o f t h e r e s o u r c e s r e q u i r e d t o i n c r e a s e r e l i a b i l i t y o f 

s c a l e s . As p o i n t e d o u t by C r o n b a c h ( 1 9 7 0 ) , a s i n g l e o b s e r v e d s c o r e " t e l l s us 

n o t h i n g about t h e e r r o r o f measurement" ( p . 1 5 7 ) , and t h e r e f o r e m u l t i - i t e m 

s c a l e s s h o u l d be t h e b a s i s o f t h e c h o s e n i n s t r u m e n t . F u r t h e r m o r e , one o f t h e 

b a s i c methods o f i n c r e a s i n g t h e r e l i a b i l i t y o f a s c a l e i s t o i n c r e a s e t h e 

number o f i t e m s i t c o n t a i n s . T h e r e f o r e , s c a l e s m e a s u r i n g somewhat c o m p l e x 

c o n s t r u c t s c a n become r a t h e r l e n g t h y i n a c h i e v i n g h i g h e r l e v e l s o f r e l i a b i l 

i t y . I n a d d i t i o n t o N u n n a l l y ' s comments about t h e s e t e s t s b e i n g e x c e s s i v e l y 

t i m e c o n s u m i n g t o a d m i n i s t e r and s c o r e , t h e y a l s o make s i g n i f i c a n t demands on 

t h e r e s p o n d e n t s , t h u s p o t e n t i a l l y r e d u c i n g t h e i r i n t e r e s t and a t t e n t i o n . 

B e c a u s e t h e s t u d y was a t t e m p t i n g t o t a k e a more h o l i s t i c and c o m p r e h e n s i v e 

a p p r o a c h t h a n p r e v i o u s DOI s t u d i e s , by a d d r e s s i n g a l l t h e t h e o r e t i c a l p e r 

c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t i n g , i t was . d e a l i n g w i t h s e v e r a l c o m p l e x 

c o n s t r u c t s . A l l o f t h e s e c o u l d r e q u i r e s e v e r a l i t e m s i n any measurement s c a l e 

s t r i v i n g t o a c h i e v e h i g h d e g r e e s o f r e l i a b i l i t y , w h i c h i n t u r n c o u l d make any 

i n s t r u m e n t e x c e s s i v e l y l o n g and u n w i e l d y . 

F o r a l l t h e s e r e a s o n s , a r e l i a b i l i t y c o e f f i c i e n t o f .70 t o .80 was s e t as 

t h e t a r g e t r e l i a b i l i t y f o r t h e f i n a l ' s c a l e s . N e v e r t h e l e s s , i t was - c o n s i d e r e d 
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t h a t t h i s was a l o w e r bound and t h a t e f f o r t s s h o u l d be made t o a c h i e v e h i g h e r 

l e v e l s o f r e l i a b i l i t y i n t h e f i n a l s t u d y i f p o s s i b l e w i t h i n t h e c o n s t r a i n t s o f 

d e v e l o p m e n t t i m e and a d m i n i s t r a t i o n e a s e . 

The s e c o n d p r i m a r y c r i t e r i o n i n a s s e s s i n g an i n s t r u m e n t i s c o n s t r u c t 

v a l i d i t y , o r t h e d e g r e e t o w h i c h a s c a l e a c t u a l l y measures t h e t h e o r e t i c a l 

c o n s t r u c t t h a t i t p u r p o r t s t o measure (Cook and C a m p b e l l , 1979, p . 5 9 ) . A 

c h e c k o n c o n s t r u c t v a l i d i t y c a n be done somewhat, by e x a m i n i n g t h e s c a l e ' s 

d e v e l o p m e n t h i s t o r y t o d e t e r m i n e how i n d i v i d u a l i t e m s were c r e a t e d . I f t h e y 

w e r e b a s e d c l o s e l y on t h e o r y , t h e n t h e s c a l e ' s p o t e n t i a l v a l i d i t y w o u l d be 

h i g h e r . S e c o n d l y , a c h e c k c a n be made t o see i f t h e i t e m s were b a s e d o n any 

e x i s t i n g v a l i d a t e d i n s t r u m e n t s , w i t h t h o s e t h a t a r e o b v i o u s l y g a i n i n g some 

v a l i d i t y t h e m s e l v e s . C h e c k s c a n a l s o be made on t h e t e s t s t h a t were c o n d u c t e d 

t o i n v e s t i g a t e t h e v a l i d i t y o f t h e i t e m s . These t e s t s i n c l u d e w h e t h e r e v i 

d e n c e o f c o n v e r g e n t and d i v e r g e n t v a l i d i t y were p r e s e n t ( C a m p b e l l and F i s k e , 

1 9 5 9 ) . I n g e n e r a l , s c a l e s d e v e l o p e d t o measure c e r t a i n t h e o r e t i c a l c o n s t r u c t s 

s h o u l d n o t c o r r e l a t e s y s t e m a t i c a l l y w i t h s c a l e s d e v e l o p e d t o measure d i f f e r e n t 

c o n s t r u c t s , u n l e s s , t h e r e i s a c a u s a l l i n k . T h i s i s d i v e r g e n t v a l i d i t y . 

S e c o n d l y , s c a l e s m e a s u r i n g t h e same o r v e r y s i m i l a r c o n s t r u c t s s h o u l d c o r 

r e l a t e h i g h l y a t a s t a t i s t i c a l l y s i g n i f i c a n t l e v e l , w h i c h i s c o n v e r g e n t 

v a l i d i t y . I n summary, a s c a l e ' s d e v e l o p m e n t h i s t o r y , i t s l i n k t o p r e v i o u s 

v a l i d a t e d s c a l e s , and e v i d e n c e o f c o n v e r g e n t and d i v e r g e n t v a l i d i t y a r e a l l 

c o n s i d e r a t i o n s w h i c h must be t a k e n i n t o a c c o u n t when a s s e s s i n g o r d e v e l o p i n g 

s c a l e s . 

The v a r i a b l e s b e i n g i n v e s t i g a t e d i n t h e s t u d y g r o u p e d n a t u r a l l y i n t o what 

a r e e s s e n t i a l l y t h r e e s e p a r a t e s u b j e c t a r e a s : 

( 1 ) t h e p e r c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t i n g , 
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(2 ) t h e s u b j e c t i v e norms a b o u t u s i n g PWS, and 

(3 ) t h e a c t u a l use o r n o n - u s e o f t h e PWS. 

T h e r e f o r e , t h e s e a r c h f o r , and d e v e l o p m e n t o f , i n s t r u m e n t s c o n c e n t r a t e d 

on t h e s e t h r e e a r e a s . E a c h w i l l be d i s c u s s e d i n t u r n , b e g i n n i n g w i t h t h e 

p e r c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t i n g i n t h e n e x t s e c t i o n . D i s c u s s i o n o f 

t h e s c a l e s t o measure t h e r e m a i n i n g v a r i a b l e s w i l l f o l l o w . 

SECTION B: THE PERCEIVED CHARACTERISTICS OF USING THE PWS 

4.2 PERCEIVED CHARACTERISTICS OF INNOVATING 

As has b e e n d e s c r i b e d e a r l i e r , t h e p e r c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t 

i n g ( P C I ) a r e b a s e d on R o g e r s taxonomy o f t h e p e r c e i v e d c h a r a c t e r i s t i c s o f 

• i n n o v a t i o n s . The l a t t e r were h i g h l i g h t e d a p p r o x i m a t e l y t w e n t y - f i v e y e a r s ago 

( R o g e r s , 1962) as a m a j o r f a c t o r i n t h e i n n o v a t i o n d e c i s i o n . S i n c e t h e n , 

R o g e r s ' t a x o n o m y , w i t h i t s f i v e c a t e g o r i e s , has been w i d e l y a d o p t e d among 

d i f f u s i o n r e s e a r c h e r s and w r i t e r s , and has a c h i e v e d a d i s t i n c t l e v e l o f f a c e 

v a l i d i t y . I t was c o n s i d e r e d , t h e r e f o r e , t h a t an i n s t r u m e n t t o measure t h e PCI 

c o u l d l i k e l y be b a s e d on i n s t r u m e n t s u s e d i n p r e v i o u s s t u d i e s . S u r p r i s i n g l y , 

h o w e v e r , a l i t e r a t u r e s e a r c h i n d i c a t e d t h a t v e r y few s t u d i e s have e x p l i c i t l y 

u s e d a l l f i v e c a t e g o r i e s as a b a s i s f o r t h e i r r e s e a r c h . F o r t h o s e s t u d i e s 

i d e n t i f i e d w h i c h a c t u a l l y u s e d t h e f i v e P C l ' S , i t was d i s c o v e r e d t h a t t h e 

i n s t r u m e n t s u s e d t o measure t h e p e r c e p t i o n s were v e r y s u s p e c t . They were 

o f t e n l a c k i n g i n r e l i a b i l i t y , and a l s o t h e v a l i d i t y o f many o f t h e i t e m s i n 

t h e v a r i o u s s c a l e s was d o u b t f u l . 

Among t h e f i r s t t o e x p l i c i t l y u s e R o g e r s ' taxonomy was O s t l u n d ( 1 9 6 9 ) , 

who examined t h e f i v e P C l ' s f o r a v a r i e t y o f new consumer g o o d s , i n c l u d i n g a 
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s i x t h c h a r a c t e r i s t i c , p e r c e i v e d r i s k . The s c a l e s i n h i s s t u d y , h o w e v e r , u s e d 

o n l y two i t e m s p e r p e r c e i v e d c h a r a c t e r i s t i c , w i t h no r e l i a b i l i t y c o e f f i c i e n t s 

r e p o r t e d . Work on e x t e n d i n g O s t l u n d ' s i n s t r u m e n t was c a r r i e d o u t more r e 

c e n t l y by B o l t o n ( 1 9 8 1 ) , who e x a m i n e d p e r c e p t i o n s o f v i d e o t e x t t e c h n o l o g y . He 

added a few i t e m s t o O s t l u n d ' s s c a l e s , and e v e n t u a l l y h a d a p p r o x i m a t e l y f i v e 

i t e m s f o r e a c h s c a l e . Once a g a i n , h o w e v e r , t h e p s y c h o m e t r i c p r o p e r t i e s o f t h e 

i n s t r u m e n t r e m a i n e d e s s e n t i a l l y b e l o w t h e d e s i r e d l e v e l s , w i t h ALPHA c o e f f i 

c i e n t s r a n g i n g f r o m a h i g h o f . 8 5 , t o a l o w o f . 3 0 . Of 18 ALPHA c o e f f i c i e n t s 

f r o m t h r e e r e p l i c a t i o n s o f t h e s u r v e y , o n l y f o u r w e r e above . 8 0 . Of t h e s e , 

t h r e e were f o r t h e same P C I , C o m p a t i b i l i t y , f r o m t h e t h r e e r e p l i c a t i o n s . 

B e c a u s e o f t h e s e r a t h e r low r e l i a b i l i t y c o e f f i c i e n t s , i t was c o n c l u d e d t h a t 

n e i t h e r O s t l u n d ' s i n s t r u m e n t , n o r B o l t o n ' s e x t e n s i o n o f i t , c o u l d be a d o p t e d 

w i t h o u t e x t e n s i v e m o d i f i c a t i o n f o r t h e c u r r e n t p r o j e c t . 

One o t h e r s t u d y w h i c h u s e d R o g e r s ' taxonomy was a l s o examined i n d e t a i l 

( H o l l o w a y , 1 9 7 7 ) . In t h i s c a s e , H o l l o w a y had c o n d u c t e d a c o n s i d e r e d r e v i e w o f 

s t u d i e s on t h e P C I t o t h a t d a t e and t h e n d e c i d e d t o d e v e l o p h i s own i n s t r u m e n t 

e x p l i c i t l y f o r h i s s t u d y . N e v e r t h e l e s s , o p e r a t i o n a l i s a t i o n o f t h e c o n s t r u c t s 

w i t h i n t h i s s t u d y s t i l l a p p e a r e d t o be i n a d e q u a t e i n t h a t s u b s e q u e n t f a c t o r 

a n a l y s i s r e v e a l e d t h a t s e v e r a l i t e m s w h i c h ought t o h a v e l o a d e d on d i f f e r e n t 

P C l ' s i n f a c t l o a d e d w i t h i n t h e same c o n s t r u c t . T h e r e f o r e , b e c a u s e t h e r e 

a p p e a r e d t o be p r o b l e m s w i t h t h e c o n s t r u c t v a l i d i t y o f some o f t h e i t e m s , ' i t 

was a g a i n c o n c l u d e d t h a t t h i s p a r t i c u l a r i n s t r u m e n t c o u l d n o t be a d o p t e d 

w i t h o u t m o d i f i c a t i o n f o r t h e c u r r e n t p r o j e c t . 

As a c h e c k o n t h e e x h a u s t i v e n e s s o f t h e l i t e r a t u r e s e a r c h f o r e x i s t i n g 

v a l i d a t e d i n s t r u m e n t s , R o g e r s ' o f f i c e was c o n t a c t e d d i r e c t l y . I t was c o n 

s i d e r e d t h a t most i n s t r u m e n t s d e s i g n e d t o measure t h e PCI w o u l d be known t o 
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t h i s g r o u p . I t was d i s c o v e r e d , h o w e v e r , t h a t v e r y few s t u d i e s w h i c h had 

e x p l i c i t l y s e t o u t t o measure t h e f i v e c h a r a c t e r i s t i c s as d e f i n e d by R o g e r s 

w e r e known t o t h e g r o u p ( R i c e , 1 9 8 7 ) . N e v e r t h e l e s s , as a r e s u l t o f t h i s i n q 

u i r y , one r e c e n t l y d e v e l o p e d i n s t r u m e n t was i d e n t i f i e d ( H u r t & H u b b a r d , 1 9 8 7 ) . 

I n d i s c u s s i n g t h e d e v e l o p m e n t o f t h i s l a t t e r i n s t r u m e n t , i t s d e v e l o p e r s 

a r g u e d t h a t t h e measurement o f t h e PCI t o d a t e had been " t r o u b l e s o m e " ( p . l ) , 

and t h a t t h e " r e l a t i o n s h i p s among i n n o v a t i o n c h a r a c t e r i s t i c s and i n n o v a t i v e 

n e s s have n o t b e e n s y s t e m a t i c a l l y i n v e s t i g a t e d " ( p . 2 ) . T h u s , t h e y had a t 

t e m p t e d t o c r e a t e an i n s t r u m e n t t o measure t h e p e r c e i v e d c h a r a c t e r i s t i c s o f 

m i c r o c o m p u t e r s , b a s e d d i r e c t l y on R o g e r s ' c l a s s i f i c a t i o n . Once a g a i n , how

e v e r , t h e r e s u l t s were d i s a p p o i n t i n g i n t h a t R o g e r s ' c l a s s i f i c a t i o n was n o t 

• s u p p o r t e d by f a c t o r a n a l y s i s o f t h e r e s u l t s . F i r s t , t h e c o n s t r u c t s o f T r i a l -

a b i l i t y and O b s e r v a b i l i t y d i d n o t emerge as s e p a r a t e f a c t o r s . The a u t h o r s 

c o n s i d e r e d t h a t e i t h e r t h e i t e m s w r i t t e n " d i d n o t c l e a r l y d i s c r i m i n a t e b e t w e e n 

t h e two t h e o r e t i c a l a t t r i b u t e s " o r t h a t " t h o s e two a l l e g e d l y i n d e p e n d e n t 

c h a r a c t e r i s t i c s a r e t r e a t e d as a s i n g l e c o n c e p t by p o t e n t i a l a d o p t e r s " ( p . 8 ) . 

An e x a m i n a t i o n o f t h e i t e m s u s e d i n t h e i n s t r u m e n t d i d n o t h e l p d e t e r m i n e 

w h i c h o f t h e h y p o t h e s e s was t h e more l i k e l y . A s e c o n d i n t e r e s t i n g f i n d i n g was 

t h a t R e l a t i v e A d v a n t a g e d i d n o t emerge as a f a c t o r a t a l l . Once a g a i n , i t 

must be q u e s t i o n e d w h e t h e r t h i s was an a r t i f a c t o f t h e i n s t r u m e n t d e v e l o p m e n t 

p r o c e s s o r a r e f l e c t i o n o f a t t i t u d e s a b o u t u s i n g m i c r o c o m p u t e r s . On t h e o t h e r 

h a n d , h o w e v e r , h i g h r e l i a b i l i t y f i g u r e s were o b t a i n e d f o r C o m p l e x i t y and 

C o m p a t i b i l i t y , ' w i t h A L P H A ' s o f .93 and .86 r e s p e c t i v e l y . 

W i t h i n t h e MIS l i t e r a t u r e v e r y few i n s t r u m e n t s were i d e n t i f i e d w h i c h 

a t t e m p t e d t o measure a t t i t u d e s t o w a r d s u s i n g c o m p u t e r s , b a s e d on R o g e r s ' o r 

o t h e r s i m i l a r t o p o l o g i e s . As d i s c u s s e d i n . C h a p t e r 3 , h o w e v e r , D a v i s ( 1 9 8 5 ) , 
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w i t h o u t c i t i n g Rogers o r o t h e r DOI s t u d i e s , r e c e n t l y has d e v e l o p e d a T e c h n o l 

ogy A c c e p t a n c e M o d e l (TAM), w h i c h i n many a s p e c t s i s q u i t e s i m i l a r t o a DOI 

m o d e l . Two o f t h e c o n s t r u c t s w i t h i n D a v i s ' model a re " p e r c e i v e d u s e f u l n e s s " 

and " p e r c e i v e d ease o f u s e " , w h i c h he d e f i n e d as f o l l o w s ( p . 8 2 ) : 

Perceived Usefulness: The degree to which an individual believes 
that using a particular system would enhance his 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 s i m i l a r i t y between D a v i s ' " p e r c e i v e d u s e f u l n e s s " and t h e " p e r c e i v e d 

r e l a t i v e a d v a n t a g e " o f t h e DOI model i s o b v i o u s , as i t i s between h i s " p e r 

c e i v e d ease o f u s e " and D O l ' s " p e r c e i v e d c o m p l e x i t y " . T h e r e f o r e , any i n s t r u 

ment u s e d o r d e v e l o p e d t o measure t h e s e two DOI c o n s t r u c t s s h o u l d be a b l e t o 

draw on D a v i s ' work . F u r t h e r m o r e , e v i d e n c e o f t h e r e l a t i v e p a u c i t y o f r e 

s e a r c h a l o n g a DOI l i n e w i t h r e s p e c t t o computer usage was a l s o p r o v i d e d by 

D a v i s . He c o n c l u d e d , a f t e r a s e a r c h f o r an a p p r o p r i a t e i n s t r u m e n t , t h a t no 

v a l i d a t e d s c a l e s w i t h t h e d e s i r e d r e l i a b i l i t y l e v e l s e x i s t e d f o r usefulness 

( r e l a t i v e a d v a n t a g e ) o r ease of use ( c o m p l e x i t y ) . He t h e r e f o r e u n d e r t o o k an 

i n s t r u m e n t d e v e l o p m e n t p r o c e s s r e s u l t i n g i n two s c a l e s f o r t h e s e c o n s t r u c t s 

w i t h r e l i a b i l i t i e s i n excess o f . .90 f o r e a c h . G i v e n t h i s l e v e l o f r e l i 

a b i l i t y , and t h e s i m i l a r i t y o f t h e c o n s t r u c t s t o t h o s e w i t h i n t h e DOI m o d e l , 

i t was c o n s i d e r e d , t h a t t h e s c a l e s d e v e l o p e d by D a v i s s h o u l d be d i r e c t l y u s a b l e 

w i t h i n t h e c o n t e x t o f t h e p r o p o s e d r e s e a r c h . 

I n s p i t e o f t h e r e l a t i v e p r o m i s e o f the D a v i s s c a l e s f o r , m e a s u r i n g 

Relative Advantage and Ease of Use, and o f H u r t ' s and H u b b a r d ' s t o measure 

Compatibility, i t was c o n c l u d e d t h a t t h e y c o u l d not be u s e d w i t h o u t a l s o g o i n g 

t h r o u g h a v a l i d a t i o n p r o c e s s t o e n s u r e t h a t t h e y f i t w i t h i n the c o n t e x t o f the 
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current research. Furthermore, no existing valid and reliable scales had been 

identif ied to measure Observability or T r i a l a b i l i t y . Therefore, i t was 

concluded that a new scale had to be developed for the purposes of the current 

research. 

4.3 INSTRUMENT DEVELOPMENT PROCESS 

To provide as high a level of r e l i a b i l i t y and val idi ty as possible for 

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

was carried out. The following br ief ly describes the stages, while detailed 

explanations for each stage are given in later sections: 

STAGE I: ITEM CREATION 

Step 1: As many items as possible were identified from existing scales 

that f i t the construct definitions of the current study. 

Step 2: So that the item pools would contain as many "quality" items as 

possible, additional items were generated as necessary based on 

the theoretical constructs. 

STAGE II: SCALE DEVELOPMENT 

Step 3 : Items were were sorted into categories by a panel of judges. 

This procedure w i l l be discussed in detail below, but the aim 

was to have the judges f i r s t sort the items into separate 

categories, based on the similari t ies and differences among 

items, and then to define the underlying constructs represented 

by each category of items. Once this procedure was carried 

out, the items, were examined to see how they grouped, and 

whether any tended to be categorised differently by different 

judges. This allowed checks to be made for any ambiguous 
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items, which would detract from the i n t e r n a l cohesiveness of 

any scale based on them. The d e f i n i t i o n s of the various 

categories provided by the judges a f t e r the sorting procedure 

were a check on the construct v a l i d i t y of the items and item 

groupings. 

Step 4: A second panel of judges was f i r s t provided with the construct  

d e f i n i t i o n s and then asked to sort the items into categories 

based on the d e f i n i t i o n s . Again, an examination for problema

t i c items was made to attempt to eliminate any inappropriately 

worded and ambiguous items. 

STAGE IV: SCALE TESTING 

Step 5: Pr e - P i l o t . The instrument was d i s t r i b u t e d to a small sample 

of 20 respondents for a further check for any problematic 

items. Seventeen usable questionnaires were returned and an 

analysis of the actual responses was conducted to get an an 

i n i t i a l i n d i c a t i o n of the r e l i a b i l i t y of the scales. Items 

which did not contribute to the r e l i a b i l i t y of the scales were 

then cul l e d p r i o r to the p i l o t test. 

Step 6: P i l o t Test. A " f u l l scale" p i l o t test was conducted. Ques

tionnaires were d i s t r i b u t e d to 80 individuals, with 66 returned 

for analysis. This larger number of subjects allowed the 

various s t a t i s t i c a l tests to be completed with higher levels of 

confidence so that the scales could be refined for the f i n a l 

survey. 
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4 . 4 INSTRUMENT DEVELOPMENT - STAGE I: STEP 1 AND STEP 2 

. As a f i r s t step, a l l the items i d e n t i f i e d in\the instruments discussed in 

paragraph 4.2 were sorted according to the various constructs (perceived 

c h a r a c t e r i s t i c s ) which they were o r i g i n a l l y intended to address. This gen

erated an i n i t i a l item pool for each of the perceived c h a r a c t e r i s t i c s , i n 

cluding the "status conferring" c h a r a c t e r i s t i c as discussed e a r l i e r i n Chapter 

3 . Based on the construct d e f i n i t i o n s , and on the loading of the items on 

p a r t i c u l a r factors for those studies where a factor analysis had been c a r r i e d 

out, each item was examined for i t s a p p l i c a b i l i t y i n the current research. 

Due to the d i f f e r e n t goals of the o r i g i n a l studies, some items were judged to 

be inappropriate for t h i s study because of t h e i r focus. For example, use of 

PWS i n organisations l i k e l y would involve l i t t l e personal out-of-pocket cost 

or monetary benefit to users. Therefore, the following item from Bolton 

(1981), intended to measure the economic aspects of using an innovation, was 

dropped from the item pool: 

C h a n n e l 2000 [ t he i n n o v a t i o n ] w o u l d p r o b a b l y c o s t a lot of m o n e y . 

Once t h i s was done for a l l items, Step 2, the creation of new items, was 

car r i e d out to address those perceived c h a r a c t e r i s t i c s which had p o t e n t i a l l y 

too few items, or where i t was f e l t that a l l aspects of the construct had not 

been addressed. It was considered that the instrument for the i n i t i a l tests, 

would require approximately 10 items for each scale. This was based on the 

s i m i l a r i t y of the eventual scales to those developed by Davis, and on his ex 

post conclusion that ten items per scale were required to achieve the desired 

r e l i a b i l i t y l e v e l s . 
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A l l i t e m s were a l s o e x a m i n e d t o e n s u r e t h a t t h e y r e f l e c t e d the v a r i o u s 

e l e m e n t s o f b e h a v i o u r as d e f i n e d i n t h e T h e o r y o f Reasoned A c t i o n ( A j z e n & 

F i s h b e i n , 1 9 8 0 ) . T h e s e e l e m e n t s i n c l u d e t h e a c t u a l b e h a v i o u r o f i n t e r e s t 

( u s i n g a PWS) , t h e t a r g e t a t w h i c h t h e b e h a v i o u r i s d i r e c t e d ( t h e PWS) , a 

c o n t e x t f o r t h e b e h a v i o u r ( i n o n e ' s j o b ) , and a t i m e f rame (now and i n t o t h e 

f u t u r e ) . I n t e r m s o f t h e c u r r e n t r e s e a r c h , i t was f e l t t h a t t h e l a t t e r two 

e l e m e n t s d i d n o t h a v e t o be e x p l i c i t l y d e f i n e d , as t h e g e n e r a l i n s t r u c t i o n s 

f o r c o m p l e t i n g t h e e v e n t u a l q u e s t i o n n a i r e w o u l d make t h e s e e l e m e n t s i m p l i c i t 

i n a l l i t e m s . 

B e c a u s e a s c a l e was a l s o r e q u i r e d t o measure w h e t h e r r e s p o n d e n t s f e l t 

t h e i r u s e o r n o n - u s e o f t h e PWS t o be v o l u n t a r y , t h i s s c a l e was i n c l u d e d ' i n 

t h e g e n e r a l d e v e l o p m e n t p r o c e s s . T h e r e f o r e , an a d d i t i o n a l i t e m p o o l was 

c r e a t e d t o r e f l e c t t h i s c o n s t r u c t . Once t h i s had been c o m p l e t e d t h e r e r e m a i n e d 

t h e f o l l o w i n g number o f i t e m s i n e a c h o f t h e s e v e n c a t e g o r i e s ( see A p p e n d i x 1 

f o r a l i s t i n g o f i t e m s by c a t e g o r y ) f o r a t o t a l o f 146 i t e m s : 

V o l u n t a r i n e s s : 6 
Image: 8 
R e l a t i v e A d v a n t a g e : 26 
C o m p a t i b i l i t y : 30 
E a s e o f U s e : 24 
O b s e r v a b i l i t y : 21 
T r i a l a b i l i t y : . 31 

These i t e m s w e r e t h e n r e e v a l u a t e d t o e l i m i n a t e t h o s e w h i c h a p p e a r e d 

e x c e s s i v e l y r e d u n d a n t , o r p o t e n t i a l l y ambiguous ( i . e . w h i c h w o u l d l o a d on more 

t h a n one f a c t o r ) . F o r e x a m p l e , u n d e r R e l a t i v e A d v a n t a g e t h e f o l l o w i n g i t e m s 

a l l were f e l t t o d e a l w i t h t h e a s p e c t o f " s a v i n g t i m e " : 

7. U s i n g t h e PWS e n a b l e s me t o a c c o m p l i s h t a s k s more q u i c k l y . 
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10. Using the PWS reduces the time I spend on unproductive 
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, i t was decided to drop #10 and 

#11 from the item pool. 

Examples of potentially ambiguous items included the following from 

the Compatibility pool: 

7. I really heed a tool like the PWS.. 
14. Using a PWS would help me a lot with my work. 

For each of the above items, i t was felt that they also captured an 

aspect of Relative Advantage. In fact, an examination of the various scales 

which had been used in previous research, and factor loadings of items within. 

them, indicated that much of the factorial complexity of items designed to 

measure Compatibility may be in its original definition. Rogers (1983) 

defined Compatibility as follows: 

T h e d e g r e e t o w h i c h t h e i n n o v a t i o n i s p e r c e i v e d a s c o m p a t i b l e w i t h 
t h e e x i s t i n g v a l u e s , p a s t e x p e r i e n c e s , a n d needs o f t h e p o t e n t i a l 
a d o p t e r ( p . 2 2 3 ) . 

The inclusion of "needs" as highlighted above is considered to be a 

source, of confounding with Relative Advantage, as there certainly can be no 

advantage to an innovation that does not reflect the needs of the potential 

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

in derivation of items to measure Compatibility. 
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T h i s p r o c e s s o f c u l l i n g l e f t t h e f o l l o w i n g number o f i t e m s (as s p e c i f i e d 

i n A p p e n d i x 2) i n e a c h i t e m p o o l , f o r a t o t a l o f 94 i t e m s : 

V o l u n t a r i n e s s : 
Image: 
R e l a t i v e A d v a n t a g e : 
C o m p a t i b i l i t y : 
E a s e o f U s e : 
O b s e r v a b i l i t y : 
T r i a l a b i l i t y : 

6 
8 

18 
16 
18 
14' 
14 

4.5 INSTRUMENT DEVELOPMENT - STAGE I I : STEPS 3 AND 4 

4 . 5 . 1 G e n e r a l 

The g o a l s o f S t e p 3 , as d i s c u s s e d a b o v e , were t w o f o l d : t o a s s e s s t h e 

c o n s t r u c t v a l i d i t y o f t h e v a r i o u s s c a l e s b e i n g d e v e l o p e d , and t o a t t e m p t t o 

i d e n t i f y any p a r t i c u l a r i t e m s w h i c h may be p r o b l e m a t i c b e c a u s e o f c o n s t r u c t 

a m b i g u i t y . As w i l l be shown b e l o w , t h e f i r s t a im was a c c o m p l i s h e d by h a v i n g 

j u d g e s a s s i g n t h e i r own l a b e l s t o t h e v a r i o u s c a t e g o r i e s w h i c h t h e y t h e m s e l v e s 

h a d c r e a t e d f r o m t h e t o t a l i t e m p o o l . T h e n , an assessment was made o f t h e 

c o n g r u i t y o f t h e s e l a b e l s w i t h t h o s e o f t h e o r i g i n a l c o n s t r u c t s . P r o b l e m a t i c 

o r ambiguous i t e m s were i d e n t i f i e d as t h o s e w h i c h were c o n s i s t e n t l y p u t i n t o 

d i f f e r e n t g r o u p i n g s by t h e v a r i o u s j u d g e s . By e l i m i n a t i n g t h e s e i t e m s f r o m 

t h e i t e m p o o l , i t was hoped t h a t t h e i n t e r n a l c o n s i s t e n c y o f t h e s c a l e s w o u l d 

be i n c r e a s e d . The g e n e r a l aims o f . S t e p 4 were s i m i l a r t o t h a t o f S t e p 3 , 

a l t h o u g h i n t h i s c a s e t h e j u d g e s were a s k e d t o s o r t t h e i t e m s a c c o r d i n g t o a 

g i v e n s e t o f c o n s t r u c t d e f i n i t i o n s . . 

The method o f s o r t i n g i t e m s i n t o c a t e g o r i e s i s s i m i l a r t o t h a t c a r r i e d 

o u t by D a v i s ( 1 9 8 5 ) , who was i n t e r e s t e d i n a s s e s s i n g t h e c o v e r a g e o f t h e 

d o m a i n o f h i s p a r t i c u l a r c o n s t r u c t s . T h u s , h i s j u d g e s were a s k e d t o s o r t 
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items within constructs. By comparing the categories developed, Davis was 

then able to assess the domain coverage. In Davis' case, the categorisation 

procedure was a second step, c a r r i e d out af t e r the judges had rated how well 

the various items f i t the d e f i n i t i o n s that had been provided. The procedure 

used i n the current research, d i f f e r e d , however, i n that two separate rounds 

were used. Step 4 i s s i m i l a r to Davis' procedure i n that d e f i n i t i o n s were 

given; however, no attempt was made to d i f f e r e n t i a t e the items within con

str u c t s . The major difference with Davis' procedure was the inclu s i o n of Step 

3, where the. judges were provided with only the t o t a l item pool, and were 

given no idea as to what the underlying constructs might be. Secondly, a f t e r 

sorting the items they were then asked to provide t h e i r own d e f i n i t i o n or 

label for the constructs, again without knowing what the researcher's intent 

was. It i s f e l t that these procedures are somewhat more rigourous than 

Davis', i n that i t attempted to v e r i f y the construct v a l i d i t y of the scales i n 

a s i g n i f i c a n t l y d i f f e r e n t way. This increased the degree of confidence which 

could be assumed for the construct v a l i d i t y of the.scales. 

A second indica t o r of construct v a l i d i t y was provided by examining the 

convergence and divergence of the categories and the items within each s o r t i n g 

procedure. If an Item were consistently placed within a p a r t i c u l a r group, 

then i t was considered that the item demonstrated convergent v a l i d i t y with the 

related construct, and discriminant v a l i d i t y with the others. Secondly, i n 

Step 3, i f the number of categories created by the various judges, the labels 

assigned to them, and the items Included i n them, were f a i r l y consistent, then 

scales based on these categories could also be said to demonstrate convergent 

and discriminant v a l i d i t y . As might be expected, the process of r e f i n i n g the 

items for the scales • required that the procedures of STAGE II be ca r r i e d i n 

two rounds, with Step 3 and Step 4 included i n each round. 
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It should be noted at t h i s point that one additional method of i l l u s 

t r a t i n g convergent and discriminant v a l i d i t y i s with the use of the multi-

trait-multimethod (MTMM) matrix as developed by Campbell and Fiske (1959). 

Using t h i s approach, the i n t e r c o r r e l a t i o n s of the items i n the various scales 

are compared and tested. For convergent v a l i d i t y , item-item correlations 

within a scale must be s i g n i f i c a n t l y d i f f e r e n t than zero and large enough to 

warrant further investigation. For discriminant v a l i d i t y , the c o r r e l a t i o n of 

an item with other items within i t s intended scale i s compared to the number 

of times i t correlates more highly with the items i n a separate scale. 

Campbell and Fiske suggest that i f an item correlates more highly with items 

i n a separate scale i n more than h a l f of the pot e n t i a l correlations, then 

there i s a problem with discriminant v a l i d i t y . 

Because of the nature of the current research, i t was f e l t that the MTMM 

approach was neither very necessary nor very f e a s i b l e . F i r s t , as discussed, 

the only f e a s i b l e method of gathering data was " s e l f reporting". In t h i s 

research, t h i s involved use of survey instruments. Although some studies have 

claimed to be using the multimethod technique by varying the type of item 

within an instrument, t h i s data collection, technique i s not considered to 

o f f e r d i f f e r e n t enough approaches to warrant the multimethod lab e l . It i s 

also doubtful whether even interview techniques vary enough from surveys, i n 

that they also involve s e l f - r e p o r t i n g . Thus, multimethods of data c o l l e c t i o n 

were not employed within this study. 

Secondly, because there are some hypothesised causal linkages among the 

various constructs ( t r a i t s ) , as well as chance pot e n t i a l correlations, i t was 

expected that many items would correlate highly with items from a separate 

scale. The only d e f i n i t i v e method to show discriminant v a l i d i t y among 
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c o n s t r u c t s u s i n g a m u l t i t r a i t m a t r i x w o u l d be t o e x p e r i m e n t a l l y m a n i p u l a t e 

v a r i o u s t r a i t s ( p e r c e i v e d c h a r a c t e r i s t i c s ) w h i l e h o l d i n g o t h e r s c o n s t a n t . One 

w o u l d t h e n examine how t h e s u b j e c t s ' p e r c e p t i o n s o f t h e s e t r a i t s c h a n g e d as 

t h e y were m a n i p u l a t e d , and w h e t h e r p e r c e p t i o n s o f any o f t h o s e t r a i t s h e l d 

" c o n s t a n t " a l s o c h a n g e d . F o r e i g h t c o n s t r u c t s , a r i g o r o u s e x a m i n a t i o n o f 

d i s c r i m i n a n t v a l i d i t y w o u l d h a v e r e q u i r e d an e x c e s s i v e number o f m a n i p u l a t i o n s 

and c o n c o m i t a n t d a t a c o l l e c t i o n . I t was f o r t h i s r e a s o n t h a t . the " s o r t i n g " 

method was c h o s e n t o examine c o n s t r u c t v a l i d i t y . I t d i d n o t r e q u i r e e x t e n s i v e 

d a t a c o l l e c t i o n , and i n f a c t e s t a b l i s h e d t h e v a l i d i t y o f i t e m s b e f o r e any d a t a 

was c o l l e c t e d . 

K e r l i n g e r (1978) d e s c r i b e s two more t e c h n i q u e s t o examine c o n s t r u c t 

v a l i d i t y . One i s e s s e n t i a l l y a s u b - t e c h n i q u e o f t h e MTMM method, i n t h a t i t 

examines t h e i t e m - s c a l e c o r r e l a t i o n s . T h i s a p p r o a c h makes t h e a s s u m p t i o n t h a t 

t h e o v e r a l l s c a l e i s v a l i d , and t h u s t h e c o r r e l a t i o n o f t h e i t e m w i t h t h e 

s c a l e i s an i n d i c a t o r o f t h e c o n s t r u c t v a l i d i t y o f t h e i t e m . T h i s measure i s 

c a l c u l a t e d by f i r s t s u b t r a c t i n g t h e i t e m s c o r e f rom t h e s c a l e , t o a v o i d a 

s p u r i o u s c o r r e l a t i o n , and t h e n by c a l c u l a t i n g the c o r r e l a t i o n between t h e i t e m 

and t h e c o r r e c t e d s c a l e s c o r e . T h i s measure was u s e d t o examine t h e v a l i d i t y 

o f i t e m s w i t h i n t h e c u r r e n t d e v e l o p m e n t p r o c e s s , as w i l l be d i s c u s s e d b e l o w i n 

S e c t i o n 5 . 1 0 . 

The s e c o n d method d i s c u s s e d by K e r l i n g e r i s f a c t o r a n a l y s i s . F a c t o r 

a n a l y s i s has two b a s i c p u r p o s e s : " t o e x p l o r e v a r i a b l e a r e a s i n o r d e r t o 

i d e n t i f y t h e f a c t o r s p r e s u m a b l y u n d e r l y i n g t h e t h e v a r i a b l e s ; and . . . t o t e s t 

h y p o t h e s e s about t h e r e l a t i o n s among v a r i a b l e s " ( K e r l i n g e r , 1978, p . 5 9 0 ) . I t 

i s t h e f i r s t p u r p o s e w h i c h c o n t r i b u t e s t o t h e e x a m i n a t i o n o f c o n s t r u c t v a l i d 

i t y . One examines t h e i t e m s l o a d i n g on a p a r t i c u l a r f a c t o r , and t h e n i n f e r s 
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t h e meaning o f t h e f a c t o r . As a r g u e d by N u n n a l l y , " f a c t o r a n a l y s i s can be u s e d 

e i t h e r t o t e s t h y p o t h e s e s about t h e e x i s t e n c e o f c o n s t r u c t s , o r i f no c r e d i b l e 

h y p o t h e s e s a r e a t i s s u e , t o s e a r c h f o r c o n s t r u c t s i n a g r o u p o f i n t e r e s t i n g 

v a r i a b l e s " ( 1 9 6 7 , p . 2 8 9 ) . 

An a r g u m e n t , h o w e v e r , a g a i n s t u s i n g f a c t o r a n a l y s i s i s p r o v i d e d by 

F o r n e l l . As he p o i n t s o u t : 

"in traditional exploratory factor analysis, both factor loadings 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). 

T h e r e f o r e , he a r g u e s , d a t a a n a l y s i s where p o s s i b l e ought t o be g r o u n d e d 

i n s t r o n g a p r i o r i n o t i o n s , w h i c h f i t s w i t h the a p p r o a c h i n t h i s r e s e a r c h . 

The c o n s t r u c t s o f i n t e r e s t a r e b a s e d on a s u b s t a n t i a l body o f p r i o r r e s e a r c h 

and have been e x p l i c a t e d p r i o r t o any d e v e l o p m e n t o f i t e m s . T h i s f o l l o w s 

C o o k ' s and C a m p b e l l ' s (1979 , p . 6 4 ) s u g g e s t i o n t h a t i t e m s be developed t o f i t 

t h e c o n s t r u c t ' s c o n c e p t u a l meaning as a method o f e n s u r i n g c o n s t r u c t v a l i d i t y . 

T h i s c o n t r a s t s t o t h e method o f i n f e r r i n g u n d e r l y i n g c o n s t r u c t s b a s e d on how 

i t e m s " g r o u p " i n f a c t o r a n a l y s i s . N u n n a l l y ( 1 9 7 8 , p . 2 5 8 ) a l s o a r g u e d t h a t t h e 

v a l i d i t y o f measures s h o u l d be p l a n n e d f o r - , r a t h e r t h a n t e s t e d a f t e r t h e y have 

b e e n c o n s t r u c t e d . T h i s , i n f a c t , was t h e b a s i s o f t h e i n s t r u m e n t d e v e l o p m e n t 

p r o c e d u r e i n t h i s r e s e a r c h . F i l i a l l y , one v e r y p r a g m a t i c p o i n t w h i c h a r g u e d 

a g a i n s t f a c t o r a n a l y s i s was t h e number o f r e s p o n s e s r e q u i r e d t o p r o p e r l y use 

t h e t e c h n i q u e . K e r l i n g e r (1978 , p . 5 9 4 ) s u g g e s t s t h a t t e n s u b j e c t s f o r e a c h 

i t e m i s a " g o o d r u l e o f t h u m b " . F o r an i t e m p o o l o f 80-90 i t e m s t h i s w o u l d 

h a v e r e q u i r e d 800-900 r e s p o n d e n t s f o r a p r o p e r a n a l y s i s . T h i s was c o n s i d e r e d 

i n f e a s i b l e w i t h i n t h e c o n t e x t and aims o f t h e c u r r e n t s t u d y . F o r a l l t h e s e 

r e a s o n s , f a c t o r a n a l y s i s was n o t u s e d i n t h e d e v e l o p m e n t o f t h e s c a l e s . 
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4 . 5 . 2 I n t e r - R a t e r R e l i a b i l i t y 

To a s s e s s t h e r e l i a b i l i t y o f t h e s o r t i n g c o n d u c t e d by t h e j u d g e s , t h r e e 

d i f f e r e n t m e a s u r e s were made. F o r e a c h p a i r o f j u d g e s i n each s o r t i n g s t e p , 

two measures w e r e t a k e n o f t h e l e v e l o f agreement i n c a t e g o r i s i n g i t e m s . 

T h u s , f o r e x a m p l e , f o r f o u r j u d g e s t h e r e were s i x d i f f e r e n t p a i r s o r c o m p u t a 

t i o n s , and f o r f i v e j u d g e s t h e r e were t e n p a i r s . T h e r e was a s e p a r a t e a g r e e 

ment measure f o r e a c h p a i r , and by e x a m i n i n g t h e d i s t r i b u t i o n o f t h e v a r i o u s 

measures an a s s e s s m e n t o f t h e r e l i a b i l i t y o f t h e c l a s s i f i c a t i o n p r o c e d u r e was 

made. The f i n a l measure a s s e s s e d t h e o v e r a l l c o r r e c t " p l a c e m e n t " o f i t e m s by 

t h e j u d g e s as a g r o u p f o r e a c h r o u n d . E a c h measure i s d e s c r i b e d more f u l l y 

b e l o w . 

The f i r s t and most b a s i c measure was t h e s i m p l e raw p r o p o r t i o n o f a g r e e 

ment on i t e m c l a s s i f i c a t i o n w i t h i n each p a i r o f j u d g e s . T h i s was c a l c u l a t e d 

as f o l l o w s : ' 

p o _ Number of items classified identically 
. Total Number of items to be classified 

A s e c o n d , and more s o p h i s t i c a t e d measure o f t h e agreement be tween j u d g e s , 

was t h a t d e v e l o p e d by Cohen ( C o h e n ' s Kappa) w h i c h c o n s i d e r s t h e l i k e l i h o o d 

t h a t some o f t h e agreement w i l l be s i m p l y due to c h a n c e ( C o h e n , 1960). Kappa 

t h u s t a k e s t h e raw • p r o p o r t i o n o f agreement and a d j u s t s i t by t a k i n g i n t o 

a c c o u n t t h e j o i n t m a r g i n a l p r o b a b i l i t y t h a t b o t h j u d g e s w o u l d r a n d o m l y p l a c e 

t h e same i t e m i n t h e same c o n s t r u c t . T h u s , t h e measure o f " c h a n c e a g r e e m e n t " , 

P e , i s d e f i n e d as f o l l o w s : 

p e _ j. - [ N i ( J u d g e 1) * N i ( J u d g e 2)1 2 

[ T o t a l number o f i t e m s c l a s s i f i e d ] 
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where N i i s t h e number o f i t e m s a s s i g n e d t o c o n s t r u c t " i " by each j u d g e . 

The measure o f c h a n c e agreement i s u s e d t o a d j u s t t h e p r o p o r t i o n o f raw 

a g r e e m e n t , and t h u s K a p p a i s c a l c u l a t e d as f o l l o w s : 

u - Po - Pe Kappa - T _ P E 

The f o l l o w i n g i s an e x a m p l e o f ' t h i s p r o c e d u r e f o r a s i m p l e two c o n s t r u c t 

c l a s s i f i c a t i o n scheme w i t h 20 i t e m s . 

JUDGE 2 

JUDGE 1 

C o n s t r u c t A B T o t a l 

A 7 3 10 

B 1 9 10 

T o t a l 8 12 20 

I n t h e above e x a m p l e , e a c h j u d g e c l a s s i f i e d 20 i t e m s . By e x a m i n i n g t h e 

c o l u m n s , i t c a n be s e e n t h a t Judge 1 p l a c e d e i g h t i t e m s i n c o n s t r u c t A , and 

t w e l v e i n c o n s t r u c t B . Of t h e e i g h t i t e m s p l a c e d i n c o n s t r u c t A , s e v e n were 

i n agreement w i t h J u d g e 2 , b u t t h e e i g h t h was c l a s s i f i e d by Judge 2 as b e i n g 

i n c o n s t r u c t B . Of t h e 12 i t e m s p l a c e d by Judge 1 i n c o n s t r u c t B, n i n e i n 

agreement w i t h J u d g e 2 as b e i n g i n t h a t c o n s t r u c t , b u t t h r e e were c l a s s i f i e d 

b y Judge 2 as b e i n g i n c o n s t r u c t A . L i k e w i s e , by e x a m i n i n g t h e r o w s , t h e same 

a n a l y s i s can be c a r r i e d o u t f o r Judge 2 . The s c o r e s on t h e d i a g o n a l i n d i c a t e 

t h e number o f i t e m s about w h i c h t h e j u d g e s a g r e e d . T h u s , t h e raw p r o p o r t i o n 

o f agreement c a n be c a l c u l a t e d by summing t h e d i a g o n a l and d i v i d i n g by t h e 

t o t a l number o f i t e m s as f o l l o w s : 
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P . - ^ - . . O . 

The " c h a n c e a g r e e m e n t " s c o r e ( P e ) w o u l d be c a l c u l a t e d as i l l u s t r a t e d 
b e l o w w h e r e : 

N ( J u d g e 1) = 8 
. N? ( J u d g e 2) = 10 ' 

( J u d g e 1) = 12 
Ng ( J u d g e 2) = 10 

T h e r e f o r e , _ (8 * 10) + (12 * 10) _ 
20 * 20 20 * 20 .. : 

F i n a l l y , t h e v a l u e f o r K a p p a w o u l d be c a l c u l a t e d as f o l l o w s : 

Po - Pe .80 - .50 , n 

K a p p a = ! . P e = ! . . 5 0 = -60 

Once t h e K a p p a ' s were c a l c u l a t e d w i t h i n e a c h s o r t i n g r o u n d , t h e s c o r e s 

w e r e e x a m i n e d f o r a l l p o s s i b l e p a i r s o f j u d g e s , and an a s s e s s m e n t made o f t h e 

o v e r a l l l e v e l o f agreement on t h e i t e m c l a s s i f i c a t i o n . F o r K a p p a , s c o r e s 

g r e a t e r t h a n .65 w e r e c o n s i d e r e d a c c e p t a b l e ( J a r v e n p a a , 1987) . 

A t h i r d measure o f t h e b o t h r e l i a b i l i t y o f t h e c l a s s i f i c a t i o n scheme and 

t h e v a l i d i t y o f t h e i t e m s was d e v e l o p e d f o r t h i s r e s e a r c h . The method i s 

s i m p l y t o see how many o f t h e i t e m s were c l a s s i f i e d by t h e p a n e l o f j u d g e s f o r 

e a c h r o u n d as b e i n g w i t h i n t h e " t a r g e t " c o n s t r u c t . I n o t h e r w o r d s , b e c a u s e 

e a c h i t e m was i n c l u d e d i n t h e p o o l e x p l i c i t l y t o measure a p a r t i c u l a r u n d e r 

l y i n g c o n s t r u c t , a measurement c a n be t a k e n o f t h e o v e r a l l f r e q u e n c y w i t h 

w h i c h j u d g e s p l a c e d i t e m s w i t h i n t h e i r i n t e n d e d t h e o r e t i c a l c o n s t r u c t . The 

h i g h e r t h e p e r c e n t a g e o f i t e m s p l a c e d i n t h e t a r g e t c o n s t r u c t , t h e h i g h e r t h e 

d e g r e e o f i n t e r - j u d g e agreement a c r o s s t h e p a n e l w h i c h must have o c c u r r e d . 

S e c o n d l y , s c a l e s b a s e d on c a t e g o r i e s w h i c h have a h i g h d e g r e e o f " c o r r e c t " 

p l a c e m e n t o f i t e m s w i t h i n them c a n be c o n s i d e r e d t o have a h i g h d e g r e e o f 

c o n s t r u c t v a l i d i t y , w i t h a h i g h p o t e n t i a l f o r good r e l i a b i l i t y s c o r e s . 
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As an example o f how t h i s measure c o u l d be u s e d , c o n s i d e r t h e s i m p l e c a s e 

o f t h r e e t h e o r e t i c a l c o n s t r u c t s w i t h t e n i t e m s d e v e l o p e d f o r e a c h . c o n s t r u c t . 

W i t h a p a n e l o f f o u r j u d g e s , a t h e o r e t i c a l t o t a l o f 40 p l a c e m e n t s (4 j u d g e s 

t i m e s 10 i t e m s ) c a n be made w i t h i n e a c h c o n s t r u c t . Thus a THEORETICAL v e r s u s 

ACTUAL m a t r i x o f i t e m p l a c e m e n t s , c o u l d be c r e a t e d as f o l l o w s ( i n c l u d i n g an 

ACTUAL ' N o t A p p l i c a b l e ' c o l u m n w h e r e j u d g e s c o u l d p l a c e i t e m s w h i c h t h e y f e l t 

f i t none o f t h e c a t e g o r i e s ) : 

ACTUAL 

C o n s t r u c t s •A B C ' N / A T o t a l % H i t s 

A .36 2 :• 1 : 1 40. . 90 

THEORETICAL B 12 24 4 • 0 40 60 

C 0 . 0 40 0 40 100 

I t em P l a c e m e n t s : 120 H i t s : 100 ' . - O v e r a l l " h i t " r a t i o : 80% 

E x a m i n a t i o n o f t h e a c t u a l - t h e o r e t i c a l d i a g o n a l o f the above m a t r i x shows 

t h a t w i t h a t h e o r e t i c a l maximum o f 120 t a r g e t p l a c e m e n t s ( t h r e e c o n s t r u c t s a t 

40 p l a c e m e n t s p e r c o n s t r u c t ) , a t o t a l o f 100 " h i t s " were a c h i e v e d , f o r an 

o v e r a l l " h i t r a t i o " o f 80%. A judgement must be made w h e t h e r t h i s i s an 

a c c e p t a b l e l e v e l . S e c o n d l y , ' and more i m p o r t a n t l y , e x a m i n a t i o n o f e a c h row 

shows how t h e i t e m s c r e a t e d t o t a p t h e p a r t i c u l a r c o n s t r u c t s a r e a c t u a l l y 

b e i n g c l a s s i f i e d . F o r e x a m p l e , Row C above shows t h a t a l l 40 i t e m p l a c e m e n t s 

w e r e w i t h i n t h e t a r g e t c o n s t r u c t , b u t t h a t i n Row B , o n l y 2 4 / 4 0 , o r 60%, were 

w i t h i n t h e t a r g e t . I n t h e l a t t e r c a s e , 12 o f t h e p l a c e m e n t s were made i n 

C o n s t r u c t A , w h i c h m i g h t i n d i c a t e t h a t t h e i t e m s u n d e r l y i n g t h e s e p l a c e m e n t s 

a r e n o t d i f f e r e n t i a t e d enough f r o m t h e i t e m s c r e a t e d f o r C o n s t r u c t A . T h i s 
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w o u l d l e a d one t o h a v e c o n f i d e n c e i n a s c a l e b a s e d on Row C , b u t be h e s i t a n t 

a b o u t a c c e p t i n g any s c a l e b a s e d on Row B . F i n a l l y , e x a m i n a t i o n o f t h e o f f -

d i a g o n a l e n t r i e s i n d i c a t e s how f a c t o r i a l l y c o m p l e x any c o n s t r u c t m i g h t b e . 

A c t u a l c o n s t r u c t s b a s e d on co lumns w i t h a h i g h number o f e n t r i e s i n t h e 

o f f - d i a g o n a l m i g h t be c o n s i d e r e d t o be t o o a m b i g u o u s . L i k e w i s e , t h e i t e m s 

t h e m s e l v e s i n t h e o f f - d i a g o n a l s m i g h t be a m b i g u o u s , so any c o n s i s t e n t p a t t e r n 

o f i t e m m i s - c l a s s i f i c a t i o n s h o u l d be e x a m i n e d . I t must be e m p h a s i s e d t h a t 

t h i s p r o c e d u r e i s more a q u a l i t a t i v e a n a l y s i s t h a n a r i g o u r o u s q u a n t i t a t i v e 

p r o c e d u r e . T h e r e a r e no e s t a b l i s h e d g u i d e l i n e s f o r d e t e r m i n i n g " g o o d " l e v e l s 

o f p l a c e m e n t , b u t t h e m a t r i x c a n be u s e d t o h i g h l i g h t any p o s s i b l e , p r o b l e m 

a r e a s . 

4 . 5 . 3 Sorting Procedures 

E a c h o f t h e i t e m s were hand p r i n t e d o n t o 3X5 i n c h i n d e x c a r d s , w i t h e a c h 

c a r d c o n t a i n i n g o n l y one i t e m . C a r e was a l s o t a k e n t o e n s u r e t h a t a l l i t e m s 

were p r i n t e d as s i m i l a r l y as p o s s i b l e . The c a r d s were t h e n s h u f f l e d i n t o 

random o r d e r f o r p r e s e n t a t i o n t o t h e j u d g e s . Each j u d g e s o r t e d t h e c a r d s i n t o 

c a t e g o r i e s and l a b e l l e d t h e c a t e g o r i e s o f i t e m s i n d e p e n d e n t l y and s e p a r a t e l y 

f r o m t h e o t h e r j u d g e s . Judges were a s k e d n o t t o d i s c u s s t h e p r o c e d u r e w i t h 

anyone p r i o r t o t h e r e s e a r c h e r f i n i s h i n g t h e p r o c e d u r e w i t h a l l j u d g e s . 

P r i o r t o s o r t i n g t h e c a r d s , t h e j u d g e s were r e a d a s t a n d a r d s e t o f 

i n s t r u c t i o n s ( A p p e n d i x 3 ) . The i n s t r u c t i o n s were t e s t e d w i t h a s e p a r a t e j u d g e 

p r i o r t o t h e f i r s t s o r t i n g r o u n d t o e n s u r e t h e i r c o m p r e h e n s i v e n e s s and com-

p r e h e n s i b i l i t y . The a im o f w r i t t e n i n s t r u c t i o n s was n o t o n l y t o s t a n d a r d i s e 

t h e i n s t r u c t i o n s , b u t a l s o t o e n s u r e t h a t no p o i n t s were l e f t o u t . Judges 

were a l l o w e d t o a s k as many q u e s t i o n s as n e c e s s a r y t o e n s u r e t h e y u n d e r s t o o d 

t h e p r o c e d u r e . 
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B e f o r e c a r r y i n g o u t t h e c a t e g o r i s a t i o n p r o c e d u r e , a t r i a l was done by 

e a c h j u d g e o n t e n s a m p l e i t e m s u n r e l a t e d t o t h e c o n s t r u c t s o f t h e s t u d y . I n 

t h i s c a s e t e n s t a t e m e n t s w e r e w r i t t e n about v a r i o u s a s p e c t s o f an a u t o m o b i l e . 

Some o f t h e i t e m s w e r e d e l i b e r a t e l y c o n s t r u c t e d t o be a m b i g u o u s . Judges were 

a s k e d t o s o r t t h e " t e s t " c a r d s , f o l l o w i n g t h e i n s t r u c t i o n s t h e y had j u s t 

r e c e i v e d . Any m i s u n d e r s t a n d i n g s r e s u l t i n g f r o m t h e i n s t r u c t i o n s became o b v i o u s 

and were c l a r i f i e d . F o r e x a m p l e , t h e r e s e a r c h e r was a b l e t o p o i n t o u t t h a t 

i t e m s r e f l e c t i n g o p p o s i t e v i e w p o i n t s o f t h e same c o n s t r u c t c o u l d n e v e r t h e l e s s 

be g r o u p e d t o g e t h e r . F u r t h e r m o r e , a f t e r t h e j u d g e s had s o r t e d t h e t e n i t e m s , 

and l a b e l l e d t h e c a t e g o r i e s , t h e r e s e a r c h e r was t h e n a b l e t o t a k e t h e a m b i 

guous c a r d s and r e s o r t them t o c r e a t e d i f f e r e n t c o n s t r u c t c a t e g o r i e s . T h i s 

was done t o e n s u r e t h a t t h e j u d g e s u n d e r s t o o d t h e i d e a o f a t t e m p t i n g t o s o r t 

t h e i t e m s b a s e d on an u n d e r l y i n g c o n s t r u c t f o r e a c h c a t e g o r y , and t o p l a c e 

i t e m s i n c a t e g o r i e s w h i c h b e s t r e f l e c t e d t h e u n d e r l y i n g c o n s t r u c t . I t a l s o 

c u e d t h e j u d g e s t o be more aware o f ambiguous o r u n c l e a r i t e m s . I n v i r t u a l l y 

a l l c a s e s , t h e j u d g e s r e p o r t e d t h a t t h e y f o u n d t h e t r i a l s o r t t o b e . a v e r y 

h e l p f u l e x e r c i s e . 

4 . 6 STEP THREE - ROUND ONE 

4 . 6 . 1 J u d g e s 

The j u d g e s f o r t h e i n i t i a l r o u n d o f S t e p 3 were drawn f r o m t h e F a c u l t y o f 

Management a t t h e U n i v e r s i t y o f C a l g a r y . I t was f e l t t h a t i n o r d e r f o r t h e 

p a n e l t o be u n b i a s e d , i t s h o u l d be f a i r l y d i v e r s e . T h u s , f o u r j u d g e s were 

u s e d , i n c l u d i n g a p r o f e s s o r , l e c t u r e r , g r a d u a t e s t u d e n t , and a member o f t h e 

F a c u l t y s u p p o r t s t a f f . 
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4 . 6 . 2 R e s u l t s 

The r e s u l t s o f t h e f i r s t s o r t i n g r o u n d a r e shown i n A p p e n d i x 5 , w i t h 

l a b e l s ' i n A p p e n d i x 6. Of t h e f o u r j u d g e s , two i d e n t i f i e d s e v e n c a t e g o r i e s , o r 

c o n s t r u c t s , and t h e o t h e r two i d e n t i f i e d s i x . The t h e o r e t i c a l number had been 

s e v e n . F u r t h e r m o r e , t h e r e a p p e a r e d t o be a h i g h l e v e l o f agreement among t h e 

j u d g e s , and t h u s t h e r e s u l t s c o u l d be p r e s e n t e d i n a f a c t o r m a t r i x f o r m a t , and 

a n a l y s e d i n s u c h a f a s h i o n . 

As shown i n A p p e n d i x 8, T a b l e 1, t h e i n i t i a l o v e r a l l p l a c e m e n t o f i t e m s 

w i t h i n t h e t a r g e t c o n s t r u c t s was 78%. E x a m i n a t i o n o f t h e o f f - d i a g o n a l e n t r i e s 

r e v e a l s two s i g n i f i c a n t c l u s t e r s , w h i c h r e f l e c t t h o s e j u d g e s who had o n l y s i x 

c a t e g o r i e s . N e v e r t h e l e s s , b e c a u s e t h e o f f - d i a g o n a l s showed c l u s t e r i n g , r a t h e r 

t h a n a s c a t t e r i n g o f i t e m s , i t c a n be s e e n t h a t t h e i t e m s n o t p l a c e d w i t h i n 

t h e t a r g e t c o n s t r u c t s s t i l l t e n d e d t o be g r o u p e d t o g e t h e r . T h i s a u g u r e d . w e l l 

f o r any p o t e n t i a l i n t e r n a l c o n s i s t e n c y m e a s u r e m e n t s . 

F o l l o w i n g t h e s o r t i n g and l a b e l l i n g p r o c e d u r e t h e f o u r j u d g e s were 

a s s e m b l e d t o g e t h e r t o d i s c u s s t h e r e s u l t s . I n e x a m i n i n g t h e " f a c t o r s t r u c 

t u r e " r e s u l t i n g f r o m t h e s o r t s , t h e f i r s t p o i n t a d d r e s s e d was t h e c r e a t i o n o f 

o n l y s i x c a t e g o r i e s by two j u d g e s . As c a n ' b e s e e n f rom A p p e n d i x 5 , J u d g e B 

d i f f e r e d f rom t h e o t h e r s i n t h a t i t e m s 82-94 were g r o u p e d t o g e t h e r w i t h i t e m s 

1 - 6 , and l a b e l l e d " a c c e s s o r b a r r i e r s " t o the PWS. The o t h e r j u d g e s had 

c o n s i s t e n t l y c r e a t e d two c a t e g o r i e s o u t o f t h e s e i t e m s ( 1 - 6 and 8 2 - 9 4 ) , w i t h 

l a b e l s r e f l e c t i n g t h e t h e o r e t i c a l c o n s t r u c t s o f V o l u n t a r i n e s s and T r i a l a b i l i t y 

r e s p e c t i v e l y . I n t h e d i s c u s s i o n o f t h e c a t e g o r i e s , Judge B q u i c k l y a g r e e d 

t h a t t h e r e c o u l d i n f a c t be two g r o u p i n g s and s e p a r a t e d h e r o r i g i n a l g r o u p 

i n t o two s e p a r a t e o n e s . 
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Judge P a l s o had o n l y s i x c a t e g o r i e s , b u t i n t h i s c a s e h a d . c r e a t e d a 

c a t e g o r y c a l l e d " v a l u e " i n t o w h i c h he had p u t a l l t h e R e l a t i v e A d v a n t a g e 

i t e m s , as w e l l as t h o s e i t e m s i n t e n d e d t o r e f l e c t O b s e r v a b i l i t y . Judge B had 

a l s o g r o u p e d t h e i t e m s s i m i l a r l y , a l t h o u g h n o t q u i t e t o t h e same e x t e n t . 

T h u s , t h e o b s e r v a b i l i t y i t e m s were i n c l u d e d w i t h r e l a t i v e a d v a n t a g e f o r two 

j u d g e s , and p u t i n t o a s e p a r a t e c a t e g o r y by two o t h e r s . I n t h e d i s c u s s i o n 

t h a t f o l l o w e d , J u d g e s B and P a l l o w e d t h a t - t h e r e c o u l d be two s e p a r a t e c a t e 

g o r i e s , b u t t h a t t h e d i f f e r e n c e s were " s u b t l e " . T h i s i n d i c a t e d t h a t t h e 

o b s e r v a b i l i t y i t e m s needed t o be r e e x a m i n e d . 

F o l l o w i n g t h i s d i s c u s s i o n , t h o s e i t e m s t h a t one o r more j u d g e s had n o t 

i n c l u d e d i n t h e " p r e d o m i n a t i n g " c a t e g o r y were e x a m i n e d . As i n d i c a t e d i n 

A p p e n d i x 5 , t h o s e j u d g e s f o r whom an a s t e r i s k i s i n c l u d e d ( * ) , q u i c k l y a g r e e d 

w i t h m i n i m a l d i s c u s s i o n t h a t t h e i t e m was l i k e l y a b e t t e r f i t i n t h e " m a i n " 

c a t e g o r y . I t was e m p h a s i s e d t h a t t h e g o a l was t o i d e n t i f y ambiguous i t e m s , 

and t h a t no j u d g e was t o f e e l p r e s s u r e d t o "move" an i t e m t o s i m p l y make i t 

" f i t " w i t h t h e o t h e r j u d g e s ' g r o u p i n g s . T h i s w o u l d s i m p l y d e f e a t t h e i n t e n t 

o f t h e p r o c e d u r e . A l s o , no a t t e m p t was made t o r e c o n c i l e any i t e m w h i c h 

o r i g i n a l l y was p u t i n t o more t h a n two g r o u p i n g s , as i t was c o n s i d e r e d t o be 

i n h e r e n t l y t o o a m b i g u o u s . E v e n t u a l l y a l l i t e m s were d i s c u s s e d , and i t was 

a g r e e d t h a t s e v e r a l were t o o ' a m b i g u o u s , o r s i m p l y d i d n o t f i t i n any c a t e g o r y . 

As i s i n d i c a t e d i n A p p e n d i x 4 , t h e s e i n c l u d e d i t e m s 34 , 35 , 37 , 4 3 , and 44 

f r o m C o m p a t i b i l i t y , #60 f rom E a s e o f U s e , #68 and #72 f rom O b s e r v a b i l i t y , and 

#81 and #93 f r o m T r i a l a b i l i t y . T h e s e were d r o p p e d f rom t h e i t e m p o o l f o r t h e 

n e x t s t e p . 

T h i s p r o c e s s o f c u l l i n g l e f t t h e f o l l o w i n g number o f i t e m s i n each i t e m 

p o o l , f o r a t o t a l o f 84 i t e m s : 
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V o l u n t a r i n e s s : 6 
Image: 8 
R e l a t i v e A d v a n t a g e : 18 
C o m p a t i b i l i t y : 11 
Ease o f U s e : • 17 
O b s e r v a b i l i t y : . 1 1 
T r i a l a b i l i t y : 13 

The i n t e r - j u d g e , l e v e l o f agreement f o r t h i s s o r t i n g r o u n d was q u i t e h i g h . 

As shown i n A p p e n d i x 7, a f t e r t h e d i s c u s s i o n h a d been c a r r i e d o u t , t h e raw 

agreement s c o r e s r a n g e d f r o m .74 t o . 9 0 , w i t h , a n a v e r a g e o f . 8 3 . C o h e n ' s 

K a p p a had a low o f . 7 0 , w e l l above t h e d e s i r e d : m i n i m u m o f . 6 5 , and a h i g h o f 

. 8 9 . The a v e r a g e was a r e s p e c t a b l e s c o r e o f . . 8 0 . F u r t h e r m o r e , t h e p e r c e n t a g e 

o f i t e m s p l a c e d w i t h i n t h e t a r g e t c o n s t r u c t s r o s e t o 85% ( A p p e n d i x 8, T a b l e 

2 ) . T h i s i s i n s p i t e o f t h e f a c t t h a t O b s e r v a b i l i t y o n l y h a d a p l a c e m e n t r a t i o 

o f 43% b e c a u s e o f one s i g n i f i c a n t o f f - d i a g o n a l c l u s t e r i n g . Because t h e s e , 

i t e m s d i d c l u s t e r , h o w e v e r , t h e y were r e t a i n e d f o r t h e n e x t s o r t i n g r o u n d t o 

s e e what t h e e f f e c t o f p r o v i d i n g c o n s t r u c t d e f i n i t i o n s w o u l d be on i t e m 

p l a c e m e n t . 

A f t e r ' t h e v a r i o u s c a t e g o r i s a t i o n s had been r e c o n c i l e d , t h e g r o u p o f 

j u d g e s were a s k e d t o l a b e l and d e f i n e each o f t h e c a t e g o r i e s . E a c h j u d g e had 

a l r e a d y i n d e p e n d e n t l y c a r r i e d t h i s o u t , and t h i s s t e p examined t h e l e v e l o f 

agreement among j u d g e s as t o what each c a t e g o r y r e p r e s e n t e d . As can be s e e n 

i n A p p e n d i x 6, t h e d e f i n i t i o n s s u p p l i e d b y , t h e p a n e l o f j u d g e s v e r y c l o s e l y 

m a t c h e d t h e i n t e n t o f t h e r e s e a r c h e r . O b s e r v a b i l i t y , h o w e v e r , was d e f i n e d 

d i f f e r e n t l y enough f r o m t h e o r i g i n a l i n t e n t i o n t o i n d i c a t e t h a t t h e r e may have 

b e e n some p r o b l e m w i t h i t s o p e r a t i o n a l i s a t i o n . 
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4.7 STEP FOUR - ROUND ONE 

4 . 7 . 1 Judges 

The j u d g e s f o r t h i s r o u n d w e r e a l s o s e l e c t e d f r o m t h e F a c u l t y o f Manage

ment a t t h e U n i v e r s i t y o f C a l g a r y . A g a i n , a t t e m p t s were made t o have a 

d i v e r s e p a n e l , and hence t h e j u d g e s i n c l u d e d a p r o f e s s o r , a l e c t u r e r , a 

g r a d u a t e s t u d e n t and a member o f t h e F a c u l t y s u p p o r t s t a f f . 

4 . 7 . 2 R e s u l t s 

F o r t h i s r o u n d , t h e j u d g e s were s u p p l i e d t h e c o n s t r u c t d e f i n i t i o n s on 3X5 

i n d e x . c a r d s , and a s k e d t o s o r t t h e r e m a i n i n g i t e m s b a s e d on t h e d e f i n i t i o n s . 

P r o b l e m a t i c i t e m s w h i c h h a d b e e n i d e n t i f i e d i n t h e f i r s t r o u n d were d r o p p e d 

f o r t h i s s t e p . A " t o o a m b i g u o u s / d o e s n ' t f i t " d e f i n i t i o n c a r d was a l s o 

i n c l u d e d t o e n s u r e t h a t t h e j u d g e s d i d n o t " f o r c e f i t " , any i t e m i n t o a p a r 

t i c u l a r c a t e g o r y . 

A g a i n t h e r e s u l t s o f t h i s s o r t were v e r y e n c o u r a g i n g . An e x a m i n a t i o n o f 

t h e f a c t o r s t r u c t u r e ( A p p e n d i x 5) shows v e r y h i g h agreement among t h e j u d g e s , 

w i t h t h e e x c e p t i o n o f O b s e r v a b i l i t y . The raw agreement s c o r e s r a n g e d f rom .82 

t o .88 w i t h an a v e r a g e o f .86 ( A p p e n d i x 7 ) . C o h e n ' s Kappa s c o r e s were s i m i 

l a r l y h i g h , r a n g i n g f r o m .79 t o . 8 6 , w i t h an a v e r a g e o f . 8 3 . The o v e r a l l 

p l a c e m e n t o f i t e m s w i t h i n t a r g e t c o n s t r u c t s was 92%, w i t h a l l c o n s t r u c t s a t o r 

above 90% e x c e p t f o r O b s e r v a b i l i t y w h i c h was a t 73% ( A p p e n d i x 8, T a b l e 3 ) . 

T h i s i n d i c a t e d t h a t i t e m s were g e n e r a l l y b e i n g c o n s i s t e n t l y p l a c e d as t h e y 

w e r e i n t e n d e d . T h u s , i t was c o n c l u d e d t h a t t h e d e v e l o p m e n t p r o c e s s had 

r e s u l t e d i n s c a l e s w h i c h d e m o n s t r a t e d c o n s t r u c t v a l i d i t y , w i t h a h i g h p o t e n 

t i a l f o r v e r y good r e l i a b i l i t y c o e f f i c i e n t s . N e v e r t h e l e s s , b e c a u s e some 

O b s e r v a b i l i t y i t e m s s t i l l l o a d e d on o t h e r t h e o r e t i c a l c o n s t r u c t s , i t was 

d e c i d e d t o r e e x a m i n e t h i s s c a l e . 
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4 . 7 . 3 Scale Refinement 

An e x a m i n a t i o n o f t h e how t h e i t e m s f r o m t h e O b s e r v a b i l i t y p o o l were 

s o r t e d i n d i c a t e d t h a t t h e o r i g i n a l c o n s t r u c t as d e f i n e d by R o g e r s (1983) was 

t o o c o m p l e x , as was d i s c u s s e d e a r l i e r i n C h a p t e r 3 . I t was d e f i n e d as t h e 

d e g r e e t o w h i c h t h e r e s u l t s o f an i n n o v a t i o n a r e v i s i b l e and c o m m u n i c a b l e t o 

o t h e r s ( 1 9 8 3 , p . 2 3 2 ) . The i t e m s i n c l u d e d i n t h e p o o l f o r t h i s s t u d y a t t e m p t e d 

t o t a p b o t h t h e s e c o n s t r u c t s , and h a d b e e n ' d r a w n m a i n l y f r o m o t h e r s t u d i e s . 

B e c a u s e o f t h i s , i t was e x p e c t e d t h a t t h e i r c o n s t r u c t v a l i d i t y , and i n t e r n a l 

c o h e s i v e n e s s , w o u l d be h i g h . T h i s was n o t t h e c a s e , h o w e v e r , as f r o m t h i s 

g r o u p , i t e m s 67 , 68 and 72 had n o t c l u s t e r e d w i t h t h e o t h e r s i n S t e p 3 , and 

h e n c e had been d r o p p e d . A l t h o u g h i t e m 71 had been p l a c e d i n t o t h r e e s e p a r a t e 

c a t e g o r i e s d u r i n g t h e s o r t i n g p r o c e d u r e , i t was r e t a i n e d a f t e r S t e p 3 b e c a u s e 

i t seemed t o be v e r y c o n g r u e n t w i t h t h e t h e o r e t i c a l c o n s t r u c t . T h e r e f o r e , i t 

was d e c i d e d t o see how i t w o u l d be p l a c e d once a c o n s t r u c t d e f i n i t i o n had b e e n 

p r o v i d e d . I n S t e p 4 , h o w e v e r , i t was a g a i n p l a c e d i n t o t h r e e d i f f e r e n t 

c a t e g o r i e s , and t h e r e f o r e was " d r o p p e d f r o m t h e p o o l . I tems 6 9 , 74 , and 79 

a l s o were p r o b l e m a t i c , i n t h a t t h e y were p l a c e d i n t o o t h e r c a t e g o r i e s by a t 

l e a s t two o f t h e j u d g e s , and h e n c e had t o be d r o p p e d . I n f a c t , 25% o f t h e 

p l a c e m e n t s o f O b s e r v a b i l i t y i t e m s i n S t e p 4 were i n t h e R e l a t i v e A d v a n t a g e 

c a t e g o r y , even t h o u g h t h e c o n s t r u c t d e f i n i t i o n s had been p r o v i d e d . F o r t h i s 

r e a s o n , i t was d e c i d e d t o e l i m i n a t e any i t e m s w h i c h m i g h t be c o n f o u n d e d w i t h 

R e l a t i v e A d v a n t a g e . 

As a r e s u l t o f t h e above p r o c e s s . , . i t was d e c i d e d t o c o n c e n t r a t e on t h e 

t a n g i b i l i t y o f t h e r e s u l t s , w h i c h w o u l d i n c l u d e t h e i r O b s e r v a b i l i t y and 

C o m m u n i c a b i l i t y . I t was c o n c l u d e d t h a t t h e c o n s t r u c t w o u l d be more a p t l y 

l a b e l l e d R e s u l t D e m o n s t r a b i l i t y . T h i s t i e s back t o t h e t e r m u s e d by Z a l t m a n 

e t a l . (1973) who i n d i c a t e d t h a t t h e more "ame n able t o d e m o n s t r a t i o n t h e 
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i n n o v a t i o n i s , t h e more v i s i b l e i t s a d v a n t a g e s a r e , . . . t h e more l i k e l y i t i s 

t o be a d o p t e d " ( p . 3 9 ) . I n k e e p i n g w i t h t h e i d e a o f r e s u l t d e m o n s t r a b i l i t y o r 

t a n g i b i l i t y , i t e m s were k e p t w h i c h r e f l e c t e d t h e a b i l i t y t o m e a s u r e , o b s e r v e , 

and communica te t h e r e s u l t s o f u s i n g a PWS. T h i s meant t h a t i t e m 70 was 

d r o p p e d f r o m t h e p o o l . I t em 68 , w h i c h h a d been d e l e t e d , was r e w o r d e d t o t r y 

t o more a c c u r a t e l y c a p t u r e t h e c o n s t r u c t and p u t b a c k i n t o t h e p o o l . The 

r e s u l t o f t h i s c u l l i n g p r o c e s s meant t h a t o n l y s e v e n i t e m s ( 6 8 , 73 , 75 , 76 , 

77 , 78 , and 80) o f t h e o r i g i n a l , p o o l w e r e l e f t . A l l i t e m s were r e w o r d e d t o 

d r o p any r e f e r e n c e s t o " b e n e f i t s " o r " a d v a n t a g e s " i n o r d e r t o c o n c e n t r a t e on 

t h e " r e s u l t s " a s p e c t o f t h e c o n s t r u c t , as i s shown i n t h e • l i s t i n g i n A p p e n 

d i x 2 . F i n a l l y , two a d d i t i o n a l i t e m s were w r i t t e n , 80-2 and 8 0 - 3 , t o i n c r e a s e 

t h e c o v e r a g e o f t h e i t e m p o o l . 

I n r e - e x a m i n i n g O b s e r v a b i l i t y , i t was d i s c o v e r e d t h a t R o g e r s a l l u d e d t o 

y e t a n o t h e r d i m e n s i o n o f t h e c o n s t r u c t , t h a t o f t h e V i s i b i l i t y o f t h e i n n o v a 

t i o n i t s e l f . T h i s i s t h e d e g r e e . t o w h i c h t h e : i n n o v a t i o n i s a p p a r e n t t o t h e 

s e n s e o f s i g h t . R o g e r s r a i s e d t h i s i s s u e when c o m p a r i n g t h e h a r d w a r e and 

s o f t w a r e components o f a t e c h n o l o g y . He i n d i c a t e d t h a t s o f t w a r e d o m i n a n t 

i n n o v a t i o n s h a v e " l e s s o b s e r v a b i l i t y and u s u a l l y have s l o w e r r a t e s o f a d o p 

t i o n " t h a n o t h e r t y p e s ( 1 9 8 3 , p . 2 3 2 ) . I f r e s u l t s were t h e o n l y f o c u s , i t 

w o u l d m a t t e r l i t t l e w h e t h e r t h e y were r e l a t e d t o s o f t w a r e o r h a r d w a r e . 

S o f t w a r e , h o w e v e r , i s l e s s v i s i b l e t h a n h a r d w a r e . T h u s , i t a p p e a r s t h a t t h e 

more a p o t e n t i a l a d o p t e r can see an i n n o v a t i o n , t h e more l i k e l y he i s t o a d o p t 

i t . T h i s seems t o be an i m p o r t a n t c o n s i d e r a t i o n , i n t h a t r e s e a r c h has shown 

t h a t "mere e x p o s u r e [ t o o b j e c t s ] i s c a p a b l e o f m a k i n g an i n d i v i d u a l ' s a t t i t u d e 

t o w a r d t h e s e o b j e c t s more p o s i t i v e " ( Z a j o n c -& M a r k u s , 1982) . Because o f t h e 

s e e m i n g l a c k o f s t r e n g t h o f t h e t a n g i b i l i t y Of r e s u l t s i t e m s , and t h e a p p a r e n t 

t h e o r e t i c a l i m p o r t a n c e o f v i s i b i l i t y , i t was d e c i d e d t o c r e a t e an i t e m p o o l t o 
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measure t h e a c t u a l v i s i b i l i t y o f t h e PWS. F o r t h i s r e a s o n an a d d i t i o n a l n i n e 

i t e m s . w e r e w r i t t e n and added t o t h e o v e r a l l p o o l f o r t h e n e x t r o u n d o f s o r t i n g 

( A p p e n d i x 2 , i t e m s 9 5 - 1 0 3 ) . 

4.8 STEP 3 - ROUND TWO 

4 . 8 . 1 J u d g e s 

The j u d g e s f o r t h e s e c o n d r o u n d o f S t e p 3 were drawn f r o m t h e F a c u l t y o f 

Commerce and B u s i n e s s A d m i n i s t r a t i o n a t t h e U n i v e r s i t y o f B r i t i s h C o l u m b i a 

(UBC)' . A g a i n t h e p a n e l was k e p t d i v e r s e , w i t h f i v e members, and i n c l u d e d a 

p r o f e s s o r , two g r a d u a t e s t u d e n t s , a r e s e a r c h a s s i s t a n t , and a member o f t h e 

F a c u l t y s u p p o r t s t a f f . H a v i n g s h i f t e d t h e l o c a l e t o UBC e n a b l e d t h e p a n e l t o 

be composed o f i n d i v i d u a l s who w o u l d n o t have been aware o f t h e f i r s t s o r t i n g 

r o u n d s , and who m i g h t b r i n g a d i f f e r e n t p e r s p e c t i v e . T h i s i n c r e a s e d t h e 

p o t e n t i a l f o r h i g h l i g h t i n g any p r o b l e m a r e a s w i t h t h e i t e m s . 

4 . 8 . 2 R e s u l t s 

The r e s u l t s o f t h e s e c o n d r o u n d o f S t e p 3 a r e shown i n A p p e n d i x 5 . A 

q u i c k v i s u a l e x a m i n a t i o n o f t h e p l a c e m e n t o f t h e v a r i o u s i t e m s r e v e a l s t h a t 

most i t e m s were c a t e g o r i s e d as i n t e n d e d , a l t h o u g h t h e r e were some c l u s t e r s i n 

c a t e g o r i e s o t h e r t h a n t h e t a r g e t . T h i s i s c o n f i r m e d by T a b l e 4 , A p p e n d i x 8 , 

w h i c h ' shows t h a t o v e r a l l 86% o f t h e i t e m s were p l a c e d w i t h i n t h e t a r g e t 

c o n s t r u c t s , b u t t h a t w i t h i n t h e i n d i v i d u a l c o n s t r u c t s , t h e p e r c e n t a g e s had a 

w i d e r range t h a n i n p r e v i o u s s o r t s . The ma jor p r o b l e m a r e a s seemed t o be 

Image, C o m p a t i b i l i t y , and V i s i b i l i t y . 

I n e x a m i n i n g Image, w i t h a p l a c e m e n t r a t i o o f 72%, i t can be s e e n i n 

A p p e n d i x 5 t h a t J u d g e D p l a c e d s e v e n o f t h e e i g h t i t e m s w i t h i n a g r o u p i n 

c l u d i n g t h e V o l u n t a r i n e s s i t e m s . T h i s o v e r a l l g r o u p was l a b e l l e d " e x t e r n a l 
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p r e s s u r e t o u s e PWS" ( A p p e n d i x 6 ) . I n t h a t V o l u n t a r i n e s s and Image b o t h m i g h t 

r e f l e c t s u c h an o v e r a l l c o n s t r u c t , t h e g r o u p i n g i s n o t s u r p r i s i n g , and t h u s 

t h e c o n s t r u c t v a l i d i t y o f t h e i t e m s was n o t s e v e r e l y t h r e a t e n e d . A l s o , t h e 

i n t e r n a l c o n s i s t e n c y o f t h e image i t e m s r e m a i n e d h i g h , and i f Judge D ' s g r o u p 

o f i t e m s were i n c l u d e d w i t h i n t h e t a r g e t c o n s t r u c t , t h e p l a c e m e n t r a t i o w o u l d 

r i s e t o 90%. " 

C o m p a t i b i l i t y a l s o a p p e a r e d t o h a v e p r o b l e m s as some i t e m s were p l a c e d 

i n t o s e v e r a l d i f f e r e n t c a t e g o r i e s , r e s u l t i n g i n a p l a c e m e n t r a t i o o f 53%. 

N e v e r t h e l e s s , o n l y J u d g e D f a i l e d t o g r o u p a m a j o r i t y o f t h e i t e m s t o g e t h e r . 

J u d g e N d i d g r o u p e i g h t i t e m s t o g e t h e r b u t o u t s i d e t h e t a r g e t ( w i t h t h e E a s e 

o f U s e i t e m s ) . . T h e s e f a c t s a u g u r e d w e l l f o r t h e i n t e r n a l c o n s i s t e n c y o f t h e 

i t e m s , i n t h a t i f J u d g e N ' s i t e m s were i n c l u d e d w i t h i n t h e t a r g e t , t h e p l a c e 

ment r a t i o w o u l d r i s e t o 67%. N e v e r t h e l e s s , i t was d i f f i c u l t t o d e t e r m i n e i f 

t h e r e s u l t s o f t h i s s o r t i n g r o u n d f o r C o m p a t i b i l i t y were an a n o m a l y , o r a 

r e f l e c t i o n o f p r o b l e m s w i t h t h e i t e m s . I t was t h e r e f o r e d e c i d e d t o l e a v e t h e 

i t e m s e s s e n t i a l l y as t h e y w e r e , b e c a u s e o f t h e s u c c e s s i n e a r l i e r s o r t s , and 

t o see how t h e y w e r e p l a c e d when c o n s t r u c t d e f i n i t i o n s were p r o v i d e d t o t h e 

j u d g e s i n t h e n e x t s o r t i n g r o u n d . 

The f i n a l p r o b l e m c a t e g o r y was V i s i b i l i t y w i t h a p l a c e m e n t r a t i o o f 73%. 

Once a g a i n , h o w e v e r , J u d g e M h a d . g r o u p e d a l l o f t h e i t e m s t o g e t h e r w i t h 

T r i a l a b i l i t y ( A p p e n d i x 5) and l a b e l l e d t h i s c a t e g o r y " e x p o s u r e " ( A p p e n d i x 6 ) . 

A g a i n , v i s i b i l i t y o f t h e PWS, as w e l l as o p p o r t u n i t y f o r t r i a l , m i g h t be 

c o n s i d e r e d t o be s u b - a s p e c t s o f a c o n s t r u c t c a l l e d " e x p o s u r e " , and t h e r e f o r e 

t h e c o n s t r u c t v a l i d i t y o f t h e i t e m s r e m a i n e d h i g h . F u r t h e r m o r e , b e c a u s e t h e 

i t e m s g r o u p e d t o g e t h e r , a l t h o u g h o u t s i d e t h e t a r g e t " c o n s t r u c t , meant t h e y d i d 

n o t d e t r a c t s i g n i f i c a n t l y f r o m t h e i n t e r n a l c o h e s i v e n e s s o f t h e o v e r a l l 
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V i s i b i l i t y g r o u p o f i t e m s . F i n a l l y , i f t h e s e i t e m s were added t o t h e o v e r a l l 

g r o u p , t h e p l a c e m e n t r a t i o w o u l d r i s e t o 93%. 

B e c a u s e o f t h e s e v e r a l g r o u p i n g s o u t s i d e t h e t a r g e t c o n s t r u c t s , t h e 

i n t e r - j u d g e agreement s c o r e s showed a w i d e r a n g e . As can be s e e n i n A p p e n - ' 

d i x 7, t h e p r o p o r t i o n o f raw agreement r a n g e d f r o m a low o f . . 60 t o a h i g h o f 

. 9 4 , w i t h an a v e r a g e o f . 7 5 . C o h e n ' s K a p p a a l s o showed a w i d e range f r o m .58 

t o . 9 4 , b u t t h e a v e r a g e o f . 7 1 r e m a i n e d w e l l above t h e t a r g e t o f . 6 5 . I n 

f a c t , d e s p i t e t h e g r o u p i n g s o u t s i d e t h e t a r g e t s , o n l y t h r e e o f t h e t e n s c o r e s 

f e l l b e l o w t h e .65 t h r e s h o l d , a t . 5 3 , . 5 8 , and .64 r e s p e c t i v e l y . 

4 . 8 . 3 S c a l e R e f i n e m e n t 

I n e x a m i n i n g t h e p l a c e m e n t o f v a r i o u s i n d i v i d u a l i t e m s i n A p p e n d i x 5 , i t 

c a n be s e e n t h a t a few were p l a c e d i n s e v e r a l c a t e g o r i e s . I t was t h e r e f o r e 

d e c i d e d t o e l i m i n a t e any i t e m s f o r w h i c h t h e r e had been a f a i r l y c o n s i s t e n t 

p a t t e r n o f p l a c e m e n t o u t s i d e t h e t a r g e t c o n s t r u c t i n a l l t h e s o r t s . T h i s 

r e s u l t e d i n f i v e i t e m s b e i n g d r o p p e d f r o m t h e p o o l b e f o r e t h e n e x t r o u n d , 

i n c l u d i n g i t e m s 3 , 7, 8 0 - 3 , 8 1 , and 92 . T h i s a s s e s s m e n t was n o t made b a s e d on 

any s i m p l e a l g o r i t h m , b u t was l a r g e l y s u b j e c t i v e and i n p a r t was a l s o b a s e d on 

t h e number o f i t e m s i n each c o n s t r u c t ' s i t e m p o o l . C o n s t r u c t s w i t h l a r g e r 

p o o l s were more l i k e l y t o have i t e m s d r o p p e d a t t h i s s t a g e t h a n t h o s e w i t h 

s m a l l e r p o o l s . The a im was t o t r y t o k e e p a p p r o x i m a t e l y t e n i t e m s f o r e a c h o f 

t h e more c o m p l e x c o n s t r u c t s . 

4.9 STEP 4 - ROUND TWO 

4 . 9 . 1 J u d g e s 

J u d g e s f o r t h i s r o u n d were a g a i n f rom t h e F a c u l t y o f Commerce and 
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B u s i n e s s A d m i n i s t r a t i o n a t UBC. F o u r j u d g e s w e r e r e c r u i t e d , i n c l u d i n g a 

p r o f e s s o r and t h r e e g r a d u a t e s t u d e n t s . 

4 . 9 ^ 2 Results 

The p l a c e m e n t o f i t e m s i s a g a i n shown i n A p p e n d i x 5 . A v i s u a l e x a m i 

n a t i o n shows a, f a i r l y s i m p l e " f a c t o r s t r u c t u r e " , w i t h o n l y one s i g n i f i c a n t 

o f f - t a r g e t c l u s t e r . T h i s i s f o r Judge J who p l a c e d s e v e n o f t h e e l e v e n 

T r i a l a b i l i t y i t e m s w i t h i n . t h e Voluntariness c o n s t r u c t . A g a i n , t h i s i s n o t 

s u r p r i s i n g i n t h a t t h e p e r c e p t i o n . o f Voluntariness, as d i s c u s s e d i n C h a p t e r 3 , 

s h o u l d a l s o c o n t r i b u t e t o t h e p e r c e p t i o n o f T r i a l a b i l i t y . 

The i n t e r - j u d g e raw agreement s c o r e s ( A p p e n d i x 7) r e f l e c t t h e s i m p l e 

f a c t o r s t r u c t u r e . E x c e p t f o r Judge J , t h e agreement among t h e p a i r s o f j u d g e s 

was above . 9 0 . E v e n f o r Judge J , w i t h t h e o f f - t a r g e t T r i a l a b i l i t y i t e m s , t h e 

agreement s c o r e s a r e i n t h e 75% r a n g e . C o h e n ' s • K a p p a s c o r e s a r e a l s o c o r r e s 

p o n d i n g l y h i g h , w i t h an a v e r a g e o f . 8 2 . They r a n g e f rom a low g r o u p o f . 7 0 , 

. 7 2 , and . 7 4 , t o a h i g h o f . 9 6 . The t h r e e low s c o r e s a r e a l l f o r t h e p a i r s 

i n c l u d i n g Judge J . 

The p l a c e m e n t o f i t e m s w i t h i n t h e t a r g e t c o n s t r u c t s a l s o show t h a t a h i g h 

d e g r e e o f c o n s t r u c t v a l i d i t y and p o t e n t i a l r e l i a b i l i t y had been a c h i e v e d . The 

o v e r a l l p l a c e m e n t o f i t e m s w i t h i n . t h e t a r g e t c o n s t r u c t i s 92%, w i t h t h e l o w e s t 

s c o r e f o r an i n d i v i d u a l c o n s t r u c t b e i n g T r i a l a b i l i t y a t 84% ( A p p e n d i x 8, T a b l e 

5 ) . S h i f t i n g t h e o f f - t a r g e t c l u s t e r r a i s e s t h i s g r o u p t o 100%. The o n l y 

o t h e r c o n s t r u c t w i t h a r a t i o b e l o w 90% i s Relative Advantage, a t 87%. T h i s 

was n o t c o n s i d e r e d p r o b l e m a t i c i n t h a t i n p r e v i o u s s o r t s t h e r a t i o s had b e e n 

w e l l i n e x c e s s o f 90%. 
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4 . 9 . 3 Scale Refinement 

The f i n a l s t e p o f t h i s r o u n d was t o r e d u c e t h e number o f i t e m s f o r t h e 

v a r i o u s s c a l e s t o a p p r o x i m a t e l y t e n e a c h . A g a i n , t h i s number was b a s e d on t h e 

a n a l y s i s c o n d u c t e d by D a v i s (1985) who e s t i m a t e d t h a t a t e n i t e m s c a l e w o u l d 

p r o v i d e t h e d e s i r e d l e v e l s o f r e l i a b i l i t y . 

The s c a l e s f o r Voluntariness and Image were a l r e a d y w i t h i n t h e t a r g e t 

number and hence were i n c l u d e d f o r t h e n e x t d e v e l o p m e n t s t a g e as t h e y w e r e . 

R e l a t i v e Advantage on t h e o t h e r h a n d , had 18 i t e m s r e m a i n i n g a f t e r t h e v a r i o u s 

s o r t i n g r o u n d s . I t was t h e r e f o r e d e c i d e d t o keep t h e i t e m s d e v e l o p e d by D a v i s 

(1985) f o r h i s " p e r c e i v e d u s e f u l n e s s " c o n s t r u c t , b e c a u s e o f t h e s u c c e s s he had 

w i t h t h i s p a r t i c u l a r s c a l e (# ' s 15 - 2 4 , A p p e n d i x 2 ) . As shown, i n A p p e n d i x 4 , 

i t h a d s u r v i v e d t h e s o r t i n g r o u n d s i n t a c t , w h i c h d e m o n s t r a t e d i t s c o n s t r u c t 

v a l i d i t y w i t h r e s p e c t t o Relative Advantage. I t was a l s o d e c i d e d t o k e e p f o u r 

i t e m s f r o m two o t h e r s o u r c e s (# ' s 2 5 - 2 8 , A p p e n d i x 2) t o p r o v i d e a p o t e n t i a l l y 

d i f f e r e n t p e r s p e c t i v e . Thus t h e s c a l e f o r the n e x t s t a g e was composed o f 14 

i t e m s , r e f l e c t i n g t h e r a t h e r c o m p l e x n a t u r e o f t h e c o n s t r u c t . 

As i s i n d i c a t e d i n A p p e n d i x 4 , i t was d e c i d e d t o keep a l l e l e v e n i t e m s 

l e f t f o r Compatibility b e c a u s e o f t h e somet imes i n c o n s i s t e n t c a t e g o r i s a t i o n o f 

t h e i t e m s w h i c h h a d o c c u r r e d d u r i n g S t e p s 3 and 4 . A l t h o u g h t h e c o n s t r u c t was 

n o t . a s complex as Relative Advantage, t h i s s o r t i n g i n c o n s i s t e n c y d i d n o t augur 

w e l l f o r a p o t e n t i a l l y h i g h r e l i a b i l i t y c o e f f i c i e n t . S e c o n d l y , t h i s new s c a l e 

was n o t b a s e d o n any e x i s t i n g o n e . T h e r e f o r e , i t was hoped t h a t by k e e p i n g a 

r e l a t i v e l y l a r g e r number o f i t e m s a t t h i s s t a g e , t h e r e w o u l d be more o p p o r 

t u n i t y t o e v e n t u a l l y d e v e l o p a b e t t e r s c a l e f o r t h e f i n a l q u e s t i o n n a i r e . 
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A g a i n as i n d i c a t e d i n A p p e n d i x 4, t e n i t e m s were r e t a i n e d f o r t h e "Ease of 

Use s c a l e . These w e r e a l l t a k e n d i r e c t l y f r o m t h e D a v i s s c a l e f o r " p e r c e i v e d 

ease o f u s e " . They h a d p a s s e d t h r o u g h t h e v a l i d a t i o n r o u n d s u n a l t e r e d , and 

a g a i n b e c a u s e o f t h e s u c c e s s r e a l i s e d by D a v i s , i t was c o n s i d e r e d t h a t t h e y 

s h o u l d p r o v i d e a v a l i d and r e l i a b l e s c a l e . The o t h e r i t e m s f r o m o t h e r s o u r c e s 

w h i c h had r e m a i n e d a f t e r t h e s o r t i n g r o u n d s were d r o p p e d . 

E i g h t i t e m s r e m a i n e d f o r Result Demonstrability a f t e r t h e s o r t i n g r o u n d s . 

I t was d e c i d e d t o r e t a i n a l l f o r t h e n e x t s t a g e . N e v e r t h e l e s s , i t was c o n 

s i d e r e d t h a t t h i s p a r t i c u l a r c o n s t r u c t was p e r h a p s t o o f a c t o r i a l l y c o m p l e x f o r 

a p r o p e r s c a l e t o be d e v e l o p e d , and i n t h e c o n t e x t o f t h e c u r r e n t s t u d y was 

p e r h a p s somewhat i r r e l e v a n t . T h i s was b a s e d on a c o u p l e o f c o n s i d e r a t i o n s . 

F i r s t , as was d i s c u s s e d e a r l i e r , i t e m s f r o m t h i s c a t e g o r y t e n d e d t o be g r o u p e d 

w i t h t h o s e o f . R e l a t i v e Advantage. T h u s , . i t m i g h t be a r g u e d t h a t t h e s t r e n g t h 

o f t h e p e r c e p t i o n o f Relative Advantage i n f a c t c a p t u r e s t h e t a n g i b i l i t y , o r 

demonstrability, o f t h e r e s u l t s o f u s i n g a PWS. C e r t a i n l y , t h e more i n t a n g 

i b l e , o r l e s s amenable t o d e m o n s t r a t i o n , t h e r e s u l t s o f u s i n g a PWS a r e , t h e 

l e s s a d v a n t a g e w i l l be p e r c e i v e d i n u s i n g o n e . The s e c o n d c o n s i d e r a t i o n i s 

t h a t i n an o r g a n i s a t i o n a l c o n t e x t , where PWS a r e ' p r o v i d e d w i t h o u t a s i g n i f i 

c a n t r e q u i r e m e n t f o r j u s t i f y i n g t h e i r a c q u i s i t i o n , t h e i m p a c t o f h a v i n g t o 

d e m o n s t r a t e t h e b e n e f i t s o f u s i n g a PWS w i l l be l e s s . B o t h o f t h e s e c o n s i d 

e r a t i o n s i n d i c a t e d t h a t p e r h a p s t h i s s c a l e , c o u l d be d r o p p e d from t h e f i n a l 

i n s t r u m e n t . N e v e r t h e l e s s , i t was d e c i d e d t o r e t a i n i t f o r t h e n e x t s t a g e t o 

s e e what t h e r e s u l t s o f t h e i n i t i a l t e s t o f t h e s c a l e w o u l d r e v e a l . 

I t was d e c i d e d t o r e t a i n a l l n i n e i t e m s w h i c h r e m a i n e d f o r V i s i b i l i t y . 

L i k e Result Demonstrability, i t was c o n s i d e r e d t h a t t h i s a s p e c t o f R o g e r s ' 

Observability c o n s t r u c t m i g h t n o t have a s i g n i f i c a n t i m p a c t w i t h i n o r g a n -
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i s a t i o n s . T h i s i s due t o t h e f a c t t h a t e v e n t h o u g h a s i g n i f i c a n t number o f 

i n d i v i d u a l s a r e n o t y e t u s i n g PWS, t h e m a c h i n e s a r e f a i r l y w i d e s p r e a d , and 

h e n c e l i k e l y q u i t e " v i s i b l e " . F i n a l l y , as i n d i c a t e d i n A p p e n d i x 4 , i t was 

a l s o d e c i d e d t o k e e p t e n o f t h e t w e l v e i t e m s w h i c h r e m a i n e d f o r T r i a l a b i l i t y . 

T h e s e i t e m s h a d h a d been g r o u p e d t o g e t h e r , r a t h e r c o n s i s t e n t l y d u r i n g t h e 

s o r t i n g r o u n d s , b u t a g a i n as t h e y were t o be p a r t o f a new s c a l e i t was 

t h o u g h t b e t t e r t o r e t a i n t e n i t e m s t o a l l o w f o r f l e x i b i l i t y i n c u l l i n g i t e m s 

a f t e r t h e n e x t s t a g e . 

I t was a l s o d e c i d e d t o add s i x new i t e m s w h i c h d i d n o t s p e c i f i c a l l y f i t 

w i t h i n t h e g e n e r a l s c a l e s d e v e l o p e d t o t h i s p o i n t . Most i t e m s d e v e l o p e d t o 

d a t e had a g e n e r a l f o c u s , and c o u l d be u s e d t o measure p e r c e p t i o n s o f most 

i n n o v a t i o n s . As d i s c u s s e d i n C h a p t e r 2, h o w e v e r , computer usage has c e r t a i n 

s p e c i f i c n e g a t i v e a s p e c t s w h i c h have r e c e i v e d r a t h e r p r o m i n e n t a t t e n t i o n . 

These i n c l u d e t h e c a p a b i l i t y w h i c h PWS p o t e n t i a l l y p r o v i d e management t o 

m o n i t o r u s e r s , as w e l l as t h e h e a l t h , d e s k i l l i n g and j o b e l i m i n a t i o n c o n c e r n s 

o f some PWS u s e r s . S i x i t e m s were d e v e l o p e d t o measure u s e r s ' p e r c e p t i o n s o f 

t h e s e c o n c e p t s ( A p p e n d i x 2 , #'s 1 0 4 - 1 0 9 ) . I t s h o u l d be n o t e d t h a t t h e s e i t e m s 

do n o t n e c e s s a r i l y c o n s t i t u t e a new c o h e s i v e s c a l e , as t h e r e i s no r e a s o n t o 

e x p e c t t h a t t h e y s h o u l d c o r r e l a t e w i t h one a n o t h e r . F o r e x a m p l e , t h e h e a l t h 

i s s u e i s d i s t i n c t l y s e p a r a t e f r o m t h e m o n i t o r i n g i s s u e , as i t i s f r o m t h e 

o t h e r s . T h e r e f o r e , t h e new i t e m s . c o n s t i t u t e e s s e n t i a l l y s i n g l e i t e m measures 

o f v e r y s p e c i f i c p e r c e p t i o n s , w i t h a two i t e m measure f o r t h e c o n t r o l and 

m o n i t o r i n g i s s u e (it's 1 0 4 - 1 0 5 ) . 

The f i n a l r e f i n e m e n t t o t h e s c a l e s f o r t h e P r e - P i l o t t e s t was t o r e w o r d 

i t e m s as n e c e s s a r y f o r u s e r s and n o n - u s e r s o f t h e PWS. T h i s e s s e n t i a l l y 
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i n v o l v e d a s l i g h t change i n t e n s e and mood f o r t h e i t e m s , as i l l u s t r a t e d by 

t h e u n d e r l i n e d words i n t h e f o l l o w i n g e x a m p l e : 

U s e r : U s i n g a P W S i s n o t s i m i l a r t o a n y t h i n g t h a t I ' v e d o n e 
b e f o r e . 

N o n - U s e r : U s i n g a P W S w o u l d n o t b e s i m i l a r t o a n y t h i n g t h a t I ' v e 
d o n e b e f o r e . 

The r e - w o r d i n g c r e a t e d two s e t s o f i t e m s w h i c h were g r o u p e d i n 

two d i f f e r e n t s e c t i o n s o f t h e q u e s t i o n n a i r e . R e s p o n d e n t s w e r e d i r e c t e d t o t h e 

a p p r o p r i a t e s e c t i o n s d e p e n d i n g on w h e t h e r t h e y u s e d t h e PWS o r n o t . 

4 . 1 0 P R E - P I L O T TEST 

4 . 1 0 . 1 G e n e r a l 

The n e x t s t a g e o f t h e i n s t r u m e n t d e v e l o p m e n t p r o c e s s was t o c o n d u c t a 

p r e - p i l o t t e s t , s o - c a l l e d b e c a u s e t h e s i z e o f t h e s a m p l e was k e p t i n t e n t i o n a l 

l y s m a l l . The p r i m a r y a i m o f t h i s t e s t was t o e n s u r e t h a t t h e m e c h a n i c s o f 

c o m p i l i n g t h e q u e s t i o n n a i r e h a d b e e n a d e q u a t e . T h i s was a c c o m p l i s h e d by 

h a v i n g r e s p o n d e n t s f i r s t c o m p l e t e t h e q u e s t i o n n a i r e , and t h e n comment o n i t s 

l e n g t h , w o r d i n g , and t h e i n s t r u c t i o n s t h a t were i n c l u d e d ( A p p e n d i x 1 1 ) . 

T h e s e comments , p l u s a s c a n n i n g o f t h e q u e s t i o n n a i r e s t o see i f any d i f f i c u l 

t i e s were e n c o u n t e r e d , s e r v e d t h e p u r p o s e o f e n s u r i n g t h a t r e s p o n d e n t s w o u l d 

e n c o u n t e r a minimum o f d i f f i c u l t y c o m p l e t i n g t h e q u e s t i o n n a i r e . 

The a n a l y s i s o f t h e r e l i a b i l i t y o f t h e s c a l e s was a l s o i m p o r t a n t i n t h i s 

t e s t , b u t b e c a u s e o f t h e t e s t ' s f i r s t a im i t was c o n s i d e r e d t h a t a l a r g e 

s a m p l e s i z e w o u l d be i n a p p r o p r i a t e . The p u r p o s e o f t h e d i s c u s s i o n i n t h i s 

s e c t i o n , h o w e v e r , i s t o comment on t h e t e s t ' s i m p a c t o n t h e d e v e l o p m e n t o f t h e 

v a r i o u s s c a l e s m e a s u r i n g t h e p e r c e i v e d c h a r a c t e r i s t i c s o f u s i n g t h e PWS. 



- 121 -

4 . 1 0 . 2 Sample 

Q u e s t i o n n a i r e s were d i s t r i b u t e d t o a c o n v e n i e n c e sample o f 20 u s e r s and 

n o n - u s e r s t a k e n f r o m t h e b u s i n e s s f a c u l t i e s a t t h e U n i v e r s i t y o f C a l g a r y and 

U n i v e r s i t y o f B r i t i s h C o l u m b i a . T h i s s a m p l e i n c l u d e d b o t h v o l u n t a r y u s e r s o f 

t h e PWS, p r i m a r i l y , f a c u l t y members, and n o n - v o l u n t a r y u s e r s , p r i m a r i l y s e c r e 

t a r i e s . S e v e n t e e n u s a b l e q u e s t i o n n a i r e s were r e t u r n e d . 

4 . 1 0 . 3 R e s u l t s . 

W h i l e a l l a ims o f t h e p r e - p i l o t w e r e met , o n l y t h e s c a l e s m e a s u r i n g t h e 

p e r c e i v e d c h a r a c t e r i s t i c s were s t a t i s t i c a l l y a n a l y s e d . The i n t e n t was t o 

c h e c k on t h e i n t e r n a l c o n s i s t e n c y o f t h e e i g h t s c a l e s w h i c h had b e e n d e v e 

l o p e d , and t o see how many o f t h e i t e m s , i f a n y , c o u l d be e l i m i n a t e d . I t was 

c o n s i d e r e d t h a t 81 i t e m s were s i m p l y t o o many f o r t h i s t y p e o f i n s t r u m e n t , and 

t h a t i t s h o u l d be r e d u c e d as much as p o s s i b l e w h i l e r e t a i n i n g d e s i r e d r e l i 

a b i l i t y l e v e l s . 

The s c a l e s were a n a l y s e d u s i n g t h e S P S S - X R e l i a b i l i t y r o u t i n e , c a l l i n g 

f o r t h e s i x m e a s u r e s o f r e l i a b i l i t y d i s c u s s e d by Gut tman ( 1 9 4 5 ) . Of t h e s i x 

m e a s u r e s , G u t t m a n a r g u e d t h a t t h e one w i t h t h e l o w e s t r a t i n g e s t a b l i s h e s t h e 

l o w e r bound on t h e t r u e r e l i a b i l i t y o f t h e s c a l e . C r o n b a c h ' s ALPHA, one o f 

t h e s i x measures d i s c u s s e d by Gut tman (Lambda 3 ) , was a l s o examined as has 

become f a i r l y s t a n d a r d i n most d i s c u s s i o n s o f r e l i a b i l i t y . The c o r r e l a t i o n 

m a t r i x o f i t e m s i n each s c a l e ( h e n c e f o r t h i t e m - i t e m ) , t h e " c o r r e c t e d i t e m -

t o - t o t a l c o r r e l a t i o n s " ( h e n c e f o r t h i t e m - s c a l e ) , t h e "ALPHA i f d e l e t e d " s c o r e , 

and t h e i t e m s t a n d a r d d e v i a t i o n s c o r e s were a l s o u s e d t o d e t e r m i n e w h i c h i t e m s 

w e r e c a n d i d a t e s f o r d e l e t i o n f r o m t h e s c a l e . I tems w i t h low i n t e r - i t e m and 

i t e m - s c a l e c o r r e l a t i o n s , w h i c h w o u l d r a i s e ALPHA i f d e l e t e d , o r w h i c h showed 

low v a r i a n c e ( a n d hence w o u l d have low e x p l a n a t o r y power i n any m o d e l ) were 
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a l l c a n d i d a t e s f o r e l i m i n a t i o n . Two a n a l y s i s r o u n d s were c o n d u c t e d , one t o 

show t h e i n i t i a l r e s u l t s and one t o d e t e r m i n e t h e s t a t i s t i c s a f t e r i t e m s h a d 

b e e n d e l e t e d f r o m t h e s c a l e s . I t i s r e c o g n i s e d t h a t t h e s e c o n d a n a l y s i s r o u n d 

l a c k s some v a l i d i t y i n t h a t i t e m s h a v e b e e n d e l e t e d . N e v e r t h e l e s s , i t was 

f e l t t h a t t h e i n s i g h t g a i n e d f r o m e x a m i n i n g t h e s e s t a t i s t i c s w o u l d be most 

v a l u a b l e i n r e f i n i n g t h e s c a l e s . The r e s u l t s o f t h e s e a n a l y s i s r o u n d s a r e 

g i v e n i n T a b l e 4 - 1 . 

As i s shown a t A p p e n d i x 4 , f i v e i t e m s were i n c l u d e d i n t h e s c a l e t o 

measure V o l u n t a r i n e s s ( q u e s t i o n n a i r e i t e m s 5 , 14, 2 3 , 3 1 , and 38; h e n c e f o r t h 

a l l i t e m numbers r e f e r t o t h e i r number on t h e q u e s t i o n n a i r e ) . As s u m m a r i s e d 

i n T a b l e 4 - 1 t h e r e s u l t s f o r t h i s s c a l e ( l a b e l l e d VOL) were v e r y e n c o u r a g i n g . 

G u t t m a n ' s l o w e r b o u n d ( h e n c e f o r t h GLB) was . 9 5 , w i t h ALPHA a t . 9 3 . One i t e m 

(#14) w i t h t h e l o w e s t c o r r e c t e d i t e m - s c a l e c o r r e l a t i o n w o u l d a c t u a l l y r a i s e 

t h e ALPHA i f d e l e t e d s c o r e . Once d e l e t e d , GLB r o s e t o .96 and ALPHA t o . 9 4 . 

B e c a u s e o f t h e r e l a t i v e h o m o g e n e i t y o f t h e i t e m s , i t was d e c i d e d t h a t i t e m 14 

c o u l d be d r o p p e d f r o m t h e s c a l e f o r t h e n e x t r o u n d . 

Seven i t e m s w e r e i n c l u d e d i n t h e Image s c a l e ( l a b e l l e d I M G ) . The i n i t i a l 

GLB f o r t h i s s c a l e was . 8 9 , w i t h ALPHA a t . 7 1 . Two i t e m s (36 and 4 9 ) , how

e v e r , showed p o o r c o r r e l a t i o n w i t h t h e s c a l e , and w o u l d s i g n i f i c a n t l y r a i s e 

ALPHA i f d e l e t e d . A f t e r d r o p p i n g them, GLB d r o p p e d s l i g h t l y t o .88 b u t ALPHA 

r o s e t o . 8 4 . I t was a l s o c o n c l u d e d t h a t e l i m i n a t i n g t h e i t e m s w o u l d n o t 

a f f e c t c o v e r a g e o f t h e domain o f t h e c o n s t r u c t , and hence t h e y were d r o p p e d 

f o r t h e n e x t r o u n d o f t e s t i n g . 

F o u r t e e n i t e m s were o r i g i n a l l y i n c l u d e d i n t h e R e l a t i v e A d v a n t a g e s c a l e 

( l a b e l l e d R A ) , and h e n c e i t was hoped t h a t the a n a l y s i s w o u l d r e v e a l s e v e r a l 
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i t e m s w h i c h w o u l d be c a n d i d a t e s f o r e l i m i n a t i o n . The i n i t i a l GLB f o r t h i s 

s c a l e was . 9 8 , w i t h ALPHA a t .89 . . I t was d e c i d e d t h a t s e v e r a l i t e m s c o u l d be 

d e l e t e d w h i l e s t i l l r e m a i n i n g w i t h i n t h e t a r g e t r a n g e f o r r e l i a b i l i t y . I tems 

w i t h low i n t e r - i t e m and i t e m - s c a l e c o r r e l a t i o n s , combined w i t h low v a r i a n c e 

were f i r s t e x a m i n e d t o see i f d r o p p i n g any o f them w o u l d c u t down on t h e 

c o v e r a g e o f t h e d o m a i n o f t h e c o n s t r u c t . B a s e d on t h i s a n a l y s i s , f i v e i t e m s 

w e r e i d e n t i f i e d as c a n d i d a t e s f o r . d e l e t i o n ( 1 6 , 25 , 37 , 72 , 8 1 ) . A f t e r 

d e l e t i o n , ALPHA r e m a i n e d a t . 8 9 , w h i l e GLB d e c r e a s e d s l i g h t l y t o . 9 7 . I t was 

c o n c l u d e d , t h e r e f o r e , t h a t t h e s c a l e c o u l d be r e d u c e d t o n i n e i t e m s w i t h -good 

d o m a i n c o v e r a g e and e x c e l l e n t r e l i a b i l i t y . 

The s c a l e f o r C o m p a t i b i l i t y ( l a b e l l e d CPAT) o r i g i n a l l y c o n t a i n e d e l e v e n 

i t e m s . The s t a t i s t i c s f o r t h i s s c a l e showed some s u r p r i s i n g n e g a t i v e i t e m -

i t e m and i t e m - s c a l e c o r r e l a t i o n s ( i t e m s 0 1 , 5 2 , 5 4 , and 7 1 ) . E x a m i n a t i o n o f 

t h e i t e m c o n t e n t d i d n o t r e v e a l why t h i s m i g h t be t h e c a s e , b u t t h e y s i g n i f i 

c a n t l y l o w e r e d ALPHA ( . 5 2 ) , a l t h o u g h GLB was. somewhat h i g h e r ( . 8 6 ) . N e v e r 

t h e l e s s , b e c a u s e t h e n e g a t i v e c o r r e l a t i o n s w o u l d make any s c a l e b a s e d on t h e s e 

i t e m s h a r d t o i n t e r p r e t , and e l i m i n a t i n g them w o u l d n o t n e g a t i v e l y a f f e c t t h e 

c o v e r a g e o f t h e d o m a i n o f t h e c o n s t r u c t , i t was d e c i d e d t h a t t h e s e i t e m s c o u l d 

be d e l e t e d f r o m t h e s c a l e . F u r t h e r m o r e , e x a m i n a t i o n o f t h e r e s u l t s r e v e a l e d 

t h a t t h e r e were two o r t h r e e a d d i t i o n a l i t e m s w h i c h had low i t e m - s c a l e c o r r e 

l a t i o n s . The c o n t e n t o f t h e s e i t e m s was e x a m i n e d and a g a i n i t was f e l t t h a t 

t h r e e c o u l d be d r o p p e d w i t h o u t a d v e r s e l y a f f e c t i n g domain c o v e r a g e ( i t e m s 2 0 , 

28 and 6 9 ) . Once t h i s o v e r a l l d e l e t i o n o f s e v e n i t e m s was c a r r i e d o u t ALPHA 

r o s e t o .89 and GLB t o . 9 3 . T h u s , i t was c o n c l u d e d t h a t t h e r e v i s e d s c a l e o f 

f o u r i t e m s d e m o n s t r a t e d good p o t e n t i a l f o r r e l i a b i l i t y i n t h e f i n a l i n s t r 

ument , and was s u f f i c i e n t l y p a r s i m o n i o u s w i t h o u t d e t r a c t i n g f r o m d o m a i n 

c o v e r a g e . 
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The o r i g i n a l s c a l e f o r E a s e o f Use ( l a b e l l e d EOU) i n c l u d e d t e n i t e m s . 

W i t h i n t h i s s c a l e one i t e m h a d a n e g a t i v e , i t e m - s c a l e c o r r e l a t i o n (#59) and two 

o t h e r s had low i t e m - s c a l e c o r r e l a t i o n s (#06 and #19) . As a r e s u l t t h e s c o r e 

f o r ALPHA was r e l a t i v e l y low a t .79 w i t h GLB a t . 9 1 . The c o n t e n t o f t h e 

l a t t e r two i t e m s was e x a m i n e d , and i t was d e c i d e d t h a t #19 c o u l d be d r o p p e d as 

w e l l as #59 w i t h o u t a f f e c t i n g d o m a i n c o v e r a g e . The r e s u l t i n g ALPHA was- .83 

w i t h GLB a t . 9 2 . The r e d u c e d s c a l e t h e r e f o r e d e m o n s t r a t e d s l i g h t l y h i g h e r 

r e l i a b i l i t y c o e f f i c i e n t s w i t h o u t r e d u c e d domain c o v e r a g e and was u s e d i n t h e 

p i l o t t e s t . 

The s c a l e d e v e l o p e d f o r R e s u l t D e m o n s t r a b i l i t y ( l a b e l l e d RD) c o n t a i n e d 

e i g h t i t e m s . A n a l y s i s o f t h e r e s u l t s o f t h e p r e - p i l o t t e s t showed v e r y p o o r 

i t e m - i t e m and i t e m - s c a l e c o r r e l a t i o n s . F o u r i t e m s h a d n e g a t i v e i t e m - s c a l e 

c o r r e l a t i o n s ( 2 4 , 3 5 , 3 9 , and 40) and one was n e a r z e r o ( 7 5 ) . E v e n i t e m s 

w h i c h were e x p e c t e d t o c o r r e l a t e h i g h l y as t h e y were d e s i g n e d t o t a p t h e same 

p a r t o f t h e c o n s t r u c t d o m a i n h a d s u r p r i s i n g l y low i t e m - i t e m c o r r e l a t i o n s . An 

example a r e t h e two i t e m s (39 and 70) i n t e n d e d to measure t h e o b s e r v a b i l i t y o f 

r e s u l t s whose i t e m - i t e m c o r r e l a t i o n was . 3 5 . Once a g a i n , t h e r e f o r e , i t was 

q u e s t i o n e d w h e t h e r t h i s c o n s t r u c t was a p p l i c a b l e i n t h e c o n t e x t o f t h e c u r r e n t 

r e s e a r c h , i f e v e n w i t h i n t h e g e n e r a l DOI f r a m e w o r k . N e v e r t h e l e s s , i t was 

d e c i d e d t o keep t h e i t e m s w i t h p o s i t i v e i t e m - s c a l e c o r r e l a t i o n s f o r t h e p i l o t 

t e s t , i n c l u d i n g #75. The ALPHA f o r t h i s f o u r i t e m s c a l e was .62 w i t h GLB a t 

. 7 2 . 

The s c a l e d e v e l o p e d f o r T r i a l a b i l i t y ( l a b e l l e d T R I A L ) o r i g i n a l l y c o n 

t a i n e d e l e v e n f a i r l y homogeneous i t e m s ; h e n c e , i t was e x p e c t e d t h a t t h i s s c a l e 

s h o u l d be a b l e t o be r e d u c e d s i g n i f i c a n t l y . W i t h e l e v e n i t e m s i t had an ALPHA 

o f . 7 7 , a n d . G L B o f . 9 4 . Once a g a i n , t h e r e f o r e , i t e m s were examined t o see 
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w h i c h c o u l d be d e l e t e d w h i c h m i g h t i n c r e a s e r e l i a b i l i t y l e v e l s , w h i l e s t i l l 

m a i n t a i n i n g d o m a i n c o v e r a g e . F o u r i t e m s ( 1 7 , 2 1 , 51 and 73) w i t h i t e m - s c a l e 

c o r r e l a t i o n s b e l o w .40 were i d e n t i f i e d b a s e d on t h e s e c r i t e r i a . F o u r o t h e r s 

( 8 , 15 , 27 and '33 ) were a l s o n o t e d w i t h i t e m - s c a l e c o r r e l a t i o n s below. . 5 0 . 

S e v e r a l c o m b i n a t i o n s o f d e l e t i o n s o f i t e m s were a n a l y s e d , and a f i n a l f i v e 

i t e m s c a l e was d e t e r m i n e d w i t h a d e q u a t e d o m a i n c o v e r a g e , an ALPHA o f . 8 1 , and 

GLB a t . 8 4 . The r e m a i n i n g i t e m s i n t h e s c a l e f o r u s e i n t h e p i l o t t e s t 

i n c l u d e d 2 7 , 3 3 , 4 5 , 6 2 , and 77 . One f i n a l r e f i n e m e n t t o t h e i t e m s f o r t h e 

P i l o t T e s t was t h e s l i g h t r e w o r d i n g o f t h e T r i a l a b i l i t y i t e m s . I t was n o t e d 

b y one r e s p o n d e n t t h a t t h e i t e m s c o u l d be p e r c e i v e d t o r e q u i r e d i c h o t o m o u s 

r e s p o n s e s , n o t a g r a d a t i o n o f o p i n i o n s . Thus q u a l i f i e r s were added t o t h e 

n e c e s s a r y i t e m s as i n t h e f o l l o w i n g e x a m p l e , ( w i t h t h e added q u a l i f i e r u n d e r 

l i n e d ) : 

U -45 : A PWS was available to me to adequately test run various 
applications. 

The V i s i b i l i t y s c a l e was composed o f n i n e i t e m s , w h i c h b e c a u s e o f t h e 

n a t u r e o f t h e c o n s t r u c t were f a i r l y homogeneous. ALPHA f o r t h e n i n e i t e m 
1 

s c a l e was . 8 3 , w i t h GLB o f . 9 5 . E x a m i n a t i o n o f t h e i t e m - s c a l e and i t e m - i t e m 

c o r r e l a t i o n s r e v e a l e d s e v e r a l c a n d i d a t e s f o r d e l e t i o n . Once a g a i n , b e c a u s e o f 

t h e s i m p l i c i t y o f t h e c o n s t r u c t , i t was f e l t t h a t most o f t h e i t e m s w i t h an 

i t e m - s c a l e c o r r e l a t i o n o f l e s s t h a n .65 c o u l d be e l i m i n a t e d w i t h o u t a f f e c t i n g 

d o m a i n c o v e r a g e . Thus f i v e i t e m s were d r o p p e d ( 2 9 , 5 5 , 6 3 , 66 , and 7 6 ) . The 

r e s u l t i n g f o u r i t e m s c a l e t o be u s e d i n t h e p i l o t t e s t showed an ALPHA o f . 9 4 , 

and GLB o f . 9 5 . 

The r e m a i n i n g s i x i t e m s i n t h e i n s t r u m e n t d e a l i n g w i t h t h e n e g a t i v e 

a s p e c t s o f c o m p u t e r usage were p u t t h r o u g h t h e same a n a l y s i s as a g r o u p 
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l a b e l l e d Computer A v o i d a n c e ( C A ) . As s t a t e d e a r l i e r , h o w e v e r , i t was n o t 

e x p e c t e d t h a t t h e r e w o u l d be a s i g n i f i c a n t d e g r e e o f c o r r e l a t i o n among t h e 

v a r i o u s i t e m s , and t h i s p r o v e d t o be t h e c a s e . The h i g h e s t c o r r e l a t i o n was 

b e t w e e n i t e m s 12 and 5 8 , w h i c h a d d r e s s e d t h e c o n t r o l and m o n i t o r i n g a s p e c t s o f 

PWS u s a g e . As s u s p e c t e d , t h e r e f o r e , t h e r e d i d n o t m a t e r i a l i s e f r o m t h i s 

i n i t i a l t e s t any p a r t i c u l a r c o m p u t e r a v o i d a n c e t y p e c o n s t r u c t . 

4 . 1 1 P I L O T TEST 

4 . 1 1 . 1 G e n e r a l 

The f i n a l s t a g e o f t h e i n s t r u m e n t d e v e l o p m e n t p r o c e s s was t o c o n d u c t a 

" f u l l , s c a l e " p i l o t t e s t o f t h e q u e s t i o n n a i r e u s i n g r e s p o n d e n t s whose b a c k 

g r o u n d w o u l d be s i m i l a r t o t h e t a r g e t p o p u l a t i o n o f t h e f i n a l s t u d y . . The 

p r i m a r y a im o f t h e p i l o t t e s t was t o e n s u r e t h a t t h e v a r i o u s s c a l e s demon

s t r a t e d t h e a p p r o p r i a t e l e v e l s o f r e l i a b i l i t y . , S e c o n d a r y aims were t o a g a i n 

c h e c k f o r any d i f f i c u l t i e s o r a m b i g u i t i e s t h a t r e s p o n d e n t s m i g h t f a c e i n 

c o m p l e t i n g t h e q u e s t i o n n a i r e ; 

4 . 1 1 . 2 Sample 

The sample p o p u l a t i o n f o r t h e p i l o t t e s t was drawn f r o m t h e head o f f i c e 

o f a u t i l i t y company. I t i n c l u d e d a v a r i e t y d f i n d i v i d u a l s , b o t h u s e r s and 

n o n - u s e r s o f PWS, f r o m a v a r i e t y o f l e v e l s and d e p a r t m e n t s , . , Q u e s t i o n n a i r e s 

w e r e d i s t r i b u t e d t o 75 i n d i v i d u a l s , w i t h 66 u s a b l e q u e s t i o n n a i r e s r e t u r n e d . 

4 . 1 1 . 3 R e s u l t s 

The s c a l e s w e r e a g a i n a n a l y s e d u s i n g t h e SPSS-X R e l i a b i l i t y r o u t i n e , 

c a l l i n g f o r t h e s i x measures o f r e l i a b i l i t y d i s c u s s e d by Gut tman ( 1 9 4 5 ) . 

F u r t h e r m o r e , t h e same a n a l y s i s was c o n d u c t e d as f o r t h e p r e - p i l o t t e s t , 

f o c u s s i n g on t h e i t e m - i t e m and i t e m - s c a l e c o r r e l a t i o n s . ( T a b l e 4 -2 summar ises 
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t h e r e s u l t s f o r a l l s c a l e s d e v e l o p e d , i n c l u d i n g t h e f o u r I n n o v a t i v e n e s s 

measures d i s c u s s e d i n S e c t i o n 4 . 1 5 . ) 

The V o l u n t a r i n e s s s c a l e c o n s i s t e d o f f o u r i t e m s . As shown i n T a b l e 4 - 2 

t h e r e l i a b i l i t y s c o r e s were s l i g h t l y l o w e r t h a n f o r t h e p r e - p i l o t t e s t , b u t 

c e r t a i n l y a t a v e r y a c c e p t a b l e l e v e l . G u t t m a n ' s l o w e r bound (GLB) was . 8 8 , 

and C r o n b a c h ' s ALPHA . 8 7 . One i t e m (#14) w i t h t h e l o w e s t i t e m - s c a l e c o r r e l a 

t i o n w o u l d r a i s e ALPHA v e r y s l i g h t l y i f d e l e t e d ( t o . 8 8 ) . N e v e r t h e l e s s , i t 

was d e c i d e d t o r e t a i n t h i s i t e m i n t h e f i n a l s c a l e . 

F i v e i t e m s h a d b e e n r e t a i n e d f o r t h e Image s c a l e . R e l i a b i l i t y f o r t h i s 

s c a l e was v e r y s i m i l a r t o the ' p r e - p i l o t , w i t h a GLB o f . 8 8 , and ALPHA o f . 8 4 . 

Any i t e m i f d e l e t e d w o u l d r e s u l t i n a l o w e r e d A L P H A , and t h u s a l l f i v e were 

r e t a i n e d f o r t h e f i n a l s c a l e . 

N i n e i t e m s h a d been i n c l u d e d i n t h e R e l a t i v e A d v a n t a g e s c a l e . A g a i n , 

r e l i a b i l i t y f o r t h i s s c a l e was h i g h w i t h b o t h GLB and ALPHA a t . 9 0 . One i t e m 

(#26) w o u l d r a i s e ALPHA s l i g h t l y t o .92 i f d e l e t e d . E x a m i n a t i o n o f t h i s i t e m 

i n d i c a t e d t h a t i t m i g h t be i m p r o v e d by e m p h a s i s i n g i t s " r e v e r s e d " d i r e c t i o n , 

w h i c h was done by u n d e r l i n i n g t h e w o r d " d i s a d v a n t a g e " . A l l n i n e were t h e r e 

f o r e r e t a i n e d f o r t h e f i n a l s c a l e . 

F o u r i t e m s were i n c o r p o r a t e d i n t h e C o m p a t i b i l i t y s c a l e , whose r e l i 

a b i l i t y i n t h i s i n s t a n c e h a d d e c r e a s e d somewhat f r o m t h e p r e - p i l o t . N e v e r 

t h e l e s s , i t was s t i l l i n t h e a c c e p t a b l e r a n g e , w i t h GLB a t . 8 2 , and ALPHA a t 

. 8 1 . A l l i t e m s w e r e r e t a i n e d f o r t h e f i n a l s c a l e . 
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The Ease of Use s c a l e c o n s i s t e d o f e i g h t i t e m s , w h i c h a g a i n d e m o n s t r a t e d 

an a c c e p t a b l e l e v e l o f r e l i a b i l i t y , w i t h a GLB o f .85 and ALPHA o f . 8 3 . The 

s t a t i s t i c s i n d i c a t e d t h a t two i t e m s (#23 and #24) w o u l d r e s u l t i n a s l i g h t 

i n c r e a s e i n ALPHA i f t h e y were d e l e t e d . E x a m i n a t i o n o f t h e w o r d i n g o f t h e s e 

i t e m s r e v e a l e d t h a t t h e w o r d " i n t e r a c t i o n " m i g h t be c a u s i n g some o f t h e 

p r o b l e m s , and t h a t c h a n g i n g i t t o " u s i n g " m i g h t i m p r o v e t h e s c o r e s . T h i s was 

done and a l l i t e m s were t h e n r e t a i n e d f o r t h e f i n a l s c a l e . 

The Result Demonstrability s c a l e o f e i g h t i t e m s d e m o n s t r a t e d a n a r r o w e r 

r a n g e o f r e l i a b i l i t y s c o r e s t h a n i n t h e p r e - p i l o t , a l t h o u g h t h e y were s t i l l i n 

t h e l o w e r range o f a c c e p t a b i l i t y . GLB was .74 and ALPHA was . 7 2 . Removal o f 

any i t e m w o u l d d e c r e a s e A L P H A , and hence a l l were r e t a i n e d f o r t h e f i n a l 

s c a l e . 

F i v e i t e m s h a d b e e n r e t a i n e d f o r t h e T r i a l a b i l i t y s c a l e . A g a i n t h e 

r e s u l t i n g r e l i a b i l i t y s c o r e s w e r e i n t h e l o w e r r a n g e , w i t h GLB a t .73 and 

ALPHA a t . 7 2 . T h e r e a p p e a r e d t o be p r o b l e m s w i t h one i t e m (#16) as ALPHA 

w o u l d i n c r e a s e s l i g h t l y i f i t w e r e t o be d e l e t e d . E x a m i n a t i o n o f t h e i t e m 

i n d i c a t e d t h a t i t c o n t a i n e d a " c o m p l e x " w o r d i n g w h i c h m i g h t be t a p p i n g two 

c o n s t r u c t s ( " o p p o r t u n i t y t o t r y and w o r k " ) . T h e r e f o r e , i t was s i m p l i f i e d by 

d r o p p i n g " a n d w o r k " , and r e t a i n e d w i t h t h e o t h e r f o u r i t e m s f o r t h e f i n a l 

s c a l e . 

The V i s i b i l i t y s c a l e o f f o u r i t e m s d e m o n s t r a t e d s i g n i f i c a n t l y r e d u c e d 

r e l i a b i l i t y f r o m t h e p r e - p i l o t ' t e s t , d r o p p i n g t o a GLB o f .46 and ALPHA o f 

. 3 7 . A l t h o u g h t h i s c o n s t r u c t was o f l e s s e r i m p o r t a n c e i n t h e s t u d y when 

compared t o o t h e r c o n s t r u c t s , i t was d e c i d e d t o a t t e m p t t o " i m p r o v e " t h e f i n a l 

s c a l e ' s p o t e n t i a l r e l i a b i l i t y s c o r e by r e w o r k i n g some o f t h e i t e m s . I tem 17 
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was d r o p p e d f r o m t h e s c a l e , and r e p l a c e d by i t e m 76 f r o m t h e p r e - p i l o t . The 

w o r d " n o t " i n i t e m 36 was e m p h a s i s e d i n t h e f i n a l s c a l e by u n d e r l i n i n g i t , and 

i t e m 55 f r o m t h e p r e - p i l o t was r e w o r d e d s l i g h t l y and a d d e d . The r e s u l t was 

t h a t t h e f i n a l s c a l e i n c l u d e d f i v e i t e m s . 

The f i n a l • " s c a l e " was t h a t a t t e m p t i n g t o measure " C o m p u t e r A v o i d a n c e " . 

As d i s c u s s e d f o r t h e p r e - p i l o t t e s t , i t was n o t e x p e c t e d t h a t t h e v a r i o u s 

i t e m s w o u l d be v e r y h i g h l y c o r r e l a t e d , a l t h o u g h t h e r e l i a b i l i t y s c o r e s f o r t h e 

p i l o t t e s t d i d i m p r o v e somewhat. GLB was a t . 6 2 , and ALPHA was . 6 0 . The same 

s i x i t e m s were r e t a i n e d » f o r t h e f i n a l i n s t r u m e n t . 

4 . 1 2 SUMMARY OF DEVELOPMENT OF P C I SCALES 

The c r e a t i o n o f t h e f i n a l s u r v e y i n s t r u m e n t t o measure t h e p e r c e i v e d 

c h a r a c t e r i s t i c s i n c l u d e d s u r v e y i n g e x i s t i n g i n s t r u m e n t s , c h o o s i n g a p p r o p r i a t e 

i t e m s f r o m t h e m , c r e a t i n g new i t e m s as n e c e s s a r y , and t h e n u n d e r t a k i n g an 

e x t e n s i v e s c a l e d e v e l o p m e n t p r o c e s s . The r e s u l t was a f i f t y i t e m i n s t r u m e n t , 

c o m p r i s i n g n i n e s c a l e s , a l l w i t h a c c e p t a b l e l e v e l s o f r e l i a b i l i t y . A l t h o u g h 

some s c a l e s d e m o n s t r a t e d r e l i a b i l i t i e s a t t h e l o w e r b o u n d , b a s e d on comments 

r e c e i v e d f rom r e s p o n d e n t s i n b o t h t h e p r e - p i l o t and p i l o t t e s t s , i t was 

c o n c l u d e d t h a t 50 i t e m s was t h e maximum f e a s i b l e l e n g t h f o r t h i s i n s t r u m e n t . 

S i n c e any a t t e m p t t o i n c r e a s e r e l i a b i l i t i e s w o u l d c e r t a i n l y i n v o l v e a d d i n g 

i t e m s , t h e i n s t r u m e n t was a c c e p t e d . N e v e r t h e l e s s , t h o s e c o n s t r u c t s c o n s i d e r e d 

t o be o f h i g h e r r e l a t i v e i m p o r t a n c e i n t h e s t u d y ( s u c h as R e l a t i v e A d v a n t a g e 

and E a s e o f Use ) w e r e a l l o c a t e d a h i g h e r p e r c e n t a g e o f t h e i t e m s i n o r d e r t o 

m a x i m i s e t h e i r p o t e n t i a l r e l i a b i l i t y s c o r e s i n t h e s t u d y . 
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SECTION C: SUBJECTIVE NORM, A T T I T U D E , AND INNOVATIVENESS MEASURES 

4.13 SUBJECTIVE NORM 

4 . 1 3 . 1 General 

The Subjective Norm (SN) as d e s c r i b e d i n C h a p t e r 3 forms one m a j o r 

component o f t h e T h e o r y o f R e a s o n e d A c t i o n . N e v e r t h e l e s s , as was d i s c u s s e d , 

i t was n o t t h e i n t e n t o f t h e c u r r e n t s t u d y t o a t t e m p t t o r i g o r o u s l y a p p l y t h i s 

m o d e l . R a t h e r , t h e m a j o r a im was t o examine t h e e f f e c t s , i f a n y , o f t h e 

Perceived C h a r a c t e r i s t i c s o f a d o p t i n g t h e PWS on t h e d e c i s i o n t o a d o p t o r 

r e j e c t PWS u s a g e . N e v e r t h e l e s s , i t was d e c i d e d t h a t some e x a m i n a t i o n o f t h e 

e f f e c t s o f t h e SN s h o u l d be u n d e r t a k e n , and t h e r e f o r e an i n s t r u m e n t was 

c r e a t e d f o r t h i s p u r p o s e . 

4 . 1 3 . 2 Scale Development 

As d i s c u s s e d i n C h a p t e r 3 , t h e SN i s d e f i n e d as f o l l o w s : 

SN = E(NBj)(MC.) 

where N B . = t h e b e l i e f t h a t t h e p e r f o r m a n c e o f a s p e c i f i c b e h a v i o u r i s 
^ e x p e c t e d by t h e j t h r e f e r e n t ; and 

MC.. = t h e m o t i v a t i o n t o c o m p l y ( o r n o t ) w i t h t h e j t h r e f e r e n t . 

To - c a l c u l a t e t h e S N , t h e r e f o r e , one needs t o measure b o t h t h e N B ' s and 

M C ' s w h i c h a r e r e l e v a n t t o t h e p a r t i c u l a r b e h a v i o u r . S c a l e s f o r d o i n g t h i s 

h a v e b e e n o u t l i n e d by A j z e n and F i s h b e i n (1980 , A p p e n d i c e s A and B ) , w h i c h a r e 

b a s i c a l l y o f t h e L i k e r t o r s e m a n t i c d i f f e r e n t i a l t y p e . N u m e r i c v a l u e s a r e 

a s s i g n e d t o t h e r e s p o n s e s , and t h e n t h e r e s p e c t i v e N B ^ ' s and M C / s a r e m u l t i 

p l i e d t o g e t h e r and summed f o r a l l r e f e r e n t s t o c a l c u l a t e t h e o v e r a l l SN. 
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The NB and MC f o r e a c h r e f e r e n t a r e measured by s i n g l e i t e m s . W h i l e t h e 

u s e o f s i n g l e i t e m s c o n t r a s t s w i t h e a r l i e r d i s c u s s i o n a b o u t r e l i a b i l i t i e s , 

t h i s p r o c e d u r e has b e e n f a i r l y s t a n d a r d i n t h e measurement o f t h e S N . F o r 

e x a m p l e , i n one a p p l i c a t i o n o f t h e T h e o r y o f R e a s o n e d A c t i o n , Ryan (1982) 

c o n s t r u c t e d m u l t i p l e - i t e m s c a l e s t o measure b e l i e f s a b o u t t h e outcomes ( s i m i 

l a r t o P C l ' s ) o f a c t u a l l y u s i n g a p r o d u c t . F o r t h e S N , h o w e v e r , he u s e d o n l y 

s i n g l e - i t e m s c a l e s t o measure t h e v a r i o u s N B ' s and M C ' s . T h e r e f o r e , b e c a u s e 

i n v e s t i g a t i o n o f t h e SN was a s u b - g o a l o f t h e c u r r e n t r e s e a r c h , i t was n o t 

i n t e n d e d t o a l t e r t h i s a c c e p t e d p r a c t i c e a n d , d e v e l o p m u l t i - i t e m s c a l e s . 

D i f f e r e n t a p p r o a c h e s have b e e n t a k e n i n a s s i g n i n g v a l u e s t o t h e v a r i o u s 

r e s p o n s e s . B i p o l a r s c o r i n g , w i t h p o s i t i v e and n e g a t i v e v a l u e s c e n t e r e d on a 

m i d p o i n t o f z e r o , has o f t e n b e e n u s e d f o r N B ' s . T h i s a p p e a r s t o be a v a l i d 

method f o r t h i s s t u d y i n t h a t t h e m e a n i n g a t t a c h e d t o s u c h s c o r e s make s e n s e . 

F o r e x a m p l e , t h e p o s s i b l e r e s p o n s e s t o t h e b e l i e f ' . 

" R e f e r e n t A t h i n k s I s h o u l d u s e a P W S " 

r a n g e f rom " e x t r e m e l y l i k e l y " t h r o u g h " n e i t h e r l i k e l y n o r u n l i k e l y " t o " e x 

t r e m e l y u n l i k e l y " . I f a r e s p o n d e n t t h o u g h t t h a t a r e f e r e n t had no o p i n i o n 

( " n e i t h e r l i k e l y n o r u n l i k e l y " ) a b o u t h i s u s i n g a PWS, t h e n t h e r e s p e c t i v e NB 

s h o u l d have no e f f e c t on t h e S N . T h e r e f o r e , s c o r i n g t h i s r e s p o n s e as a z e r o 

i s a p p r o p r i a t e . " U n l i k e l y " r e s p o n s e s s h o u l d t e n d t o have a n e g a t i v e e f f e c t on 

t h e S N , and a s s i g n i n g n e g a t i v e ' v a l u e s t o t h e s e r e s p o n s e s a l s o makes s e n s e . 

The same argument h o l d s f o r a s s i g n i n g p o s i t i v e . . v a l u e s t o t h e " l i k e l y " r e s 

p o n s e s . Hence , i t was d e c i d e d t h a t s c o r e s f o r N B ' s w o u l d be b a s e d on a 

b i - p o l a r s c a l e , r a n g i n g f r o m -3 t o +3 f o r t h e s e v e n p o i n t s , w i t h z e r o (0 ) as 

t h e m i d - p o i n t . 
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P r o b l e m s a p p e a r e d , h o w e v e r , i n d e t e r m i n i n g v a l u e s f o r MC. A j z e n and 

F i s h b e i n (1980) once s u g g e s t e d t h a t t h e MC i s u n i p o l a r , " i n t h a t p e o p l e a r e 

u n l i k e l y t o be m o t i v a t e d t o do t h e o p p o s i t e o f what t h e i r s a l i e n t r e f e r e n t s 

• t h i n k t h e y s h o u l d d o " ( p . 7 5 ) . T h i s r u n s c o n t r a r y t o an e a r l i e r argument by 

F i s h b e i n t h a t b i p o l a r s c a l i n g i s i n f a c t c o r r e c t , and t h a t m o d i f i c a t i o n s s u c h _ 

as " I want t o do t h e o p p o s i t e o f . . . " s h o u l d be u s e d ( F i s h b e i n , 1 9 7 6 ) . I n 

f a c t , as p o i n t e d o u t by R y a n ( 1 9 8 2 ) , t h e o p e r a t i o n a l i s a t i o n o f t h e MC i s s t i l l 

n o t s e t t l e d . I n d e e d , w i t h i n one p u b l i c a t i o n A j z e n and F i s h b e i n p r o v i d e d 

e x a m p l e s o f two d i f f e r e n t s e v e n p o i n t s c a l e s t o measure t h e MC ( 1 9 8 0 , A p p e n d i x 

A ) . I n one e x a m p l e , t h e i r r e s p o n s e c a t e g o r i e s t o t h e q u e s t i o n : 

H o w m u c h d o y o u w a n t t o d o w h a t y o u r p a r e n t s w a n t y o u t o d o ? 

r a n g e d f rom " n o t a t a l l " t o " v e r y m u c h " . I t w o u l d be assumed t h a t t h e s c o r i n g 

i n t h i s c a s e w o u l d r a n g e f r o m 0 t o +7, c o n s i s t e n t w i t h t h e u n i p o l a r v i e w . I n 

t h e s e c o n d example ( 1 9 8 0 , A p p e n d i x B ) , t h e i r r e s p o n s e c a t e g o r i e s r a n g e d f r o m v 

" e x t r e m e l y l i k e l y " t o " e x t r e m e l y u n l i k e l y " t o the s t a t e m e n t : 

I w a n t t o d o w h a t m o s t m e m b e r s o f m y f a m i l y t h i n k I s h o u l d d o . 

I t i s n o t c l e a r how t h e r e s p o n s e s f o r i t e m s o f t h i s t y p e w o u l d be s c o r e d . 

W h e t h e r an " e x t r e m e l y u n l i k e l y " r e s p o n s e i n d i c a t e s a 0 o r -3 on a s e v e n p o i n t 

s c a l e i s d e b a t a b l e . 

W i t h i n t h e . c o n t e x t o f t h e c u r r e n t s t u d y , h o w e v e r , i t was d e c i d e d t o use 

u n i p o l a r s c o r i n g f o r t h e MC. F i r s t , i t was t h o u g h t u n l i k e l y t h a t i n d i v i d u a l s 

i n o r g a n i s a t i o n s w o u l d c o n s c i o u s l y a c t c o u n t e r t o t h e p r e v a i l i n g n o r m s . T h u s , 

h a v i n g p o s s i b l e n e g a t i v e s c o r e s d i d n o t make s e n s e . S e c o n d , i f a b i - p o l a r 
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s c a l e were u s e d , m u l t i p l y i n g a n e g a t i v e NB t i m e s a n e g a t i v e MC w o u l d r e s u l t i n 

t h e same s c o r e as i f t h e y were b o t h p o s i t i v e . I t i s u n l i k e l y f rom a s e m a n t i c 

o r c o n c e p t u a l p o i n t o f v i e w t h a t t h e s e two s i t u a t i o n s s h o u l d be t r e a t e d as 

h a v i n g an e q u a l e f f e c t on t h e S N . F i n a l l y , f r o m an a r i t h m e t i c p o i n t o f v i e w , 

h a v i n g a b i p o l a r NB s c a l e ( -3 t o +3) , and a u n i p o l a r MC s c a l e (1 t o 7 ) , 

r e s u l t s i n a b e t t e r t h e o r e t i c a l d i s t r i b u t i o n o f s c o r e s t h a n i f b o t h were 

u n i p o l a r . F o r one r e f e r e n t o n l y , w i t h u n i p o l a r v a l u e s , t h e " n e u t r a l " s c o r e 

w o u l d be 16 [ (NB=4)*(MC=4) ]'. The p o l e s w o u l d t h e n be 1 ( 1 * 1 ) and 49 ( 7 * 7 ) . 

T h u s , t h e v a l u e f o r t h e s e m a n t i c m i d p o i n t (16) w o u l d l i e w e l l b e l o w t h e v a l u e 

o f t h e n u m e r i c m i d p o i n t ( 2 4 . 5 ) . T h i s w o u l d o b v i o u s l y c r e a t e i n t e r p r e t a t i o n 

p r o b l e m s . On t h e o t h e r h a n d , h a v i n g one u n i p o l a r s c a l e and one b i - p o l a r s c a l e 

r e s u l t s i n h a v i n g t h e p o t e n t i a l n u m e r i c r e s p o n s e s d i s t r i b u t e d e v e n l y a b o u t a 

m i d p o i n t o f z e r o . T h e r e f o r e , b e c a u s e o f b o t h c o n c e p t u a l and a r i t h m e t i c 

c o n s i d e r a t i o n s , i t was d e c i d e d t o u s e t h i s s c o r i n g t e c h n i q u e . 

The c o n s t r u c t i o n o f a c t u a l i t e m s was f a i r l y s i m p l e , w i t h o n l y t h e i d e n 

t i f i c a t i o n o f t h e r e f e r e n t g r o u p s b e i n g r e q u i r e d . T h i s was a c c o m p l i s h e d by 

a s k i n g f i v e d i f f e r e n t i n d i v i d u a l s ( two j u n i o r s u p p o r t s t a f f , two m i d d l e l e v e l 

m a n a g e r s , and a s e n i o r l e v e l manager) who thea'.r r e f e r e n t s i n t h e w o r k p l a c e 

w e r e . T h i s r e s u l t e d i n t h e o b v i o u s g r o u p s b e i n g i d e n t i f i e d : 

C o - w o r k e r s ( p e e r s ) 
Immedia te s u p e r i o r s 
S e n i o r Management 
S u b o r d i n a t e s ( i f a p p l i c a b l e ) 

I tems were t h e n c o n s t r u c t e d b a s e d on t h e . f o r m a t s u g g e s t e d by A j z e n and 

F i s h b e i n ( 1 9 8 0 ) . One i t e m was w r i t t e n f o r t h e NB and MC f o r each o f t h e above 

r e f e r e n t g r o u p s . An o v e r a l l i t e m f o r t h e NB was c r e a t e d as s u g g e s t e d by A j z e n 

and F i s h b e i n ( 1 9 8 0 ) , as w e l l as t h e i n c l u s i o n . o f " f r i e n d s " as r e f e r e n t s . I t 

was d e c i d e d t o i n c l u d e b o t h o f t h e s e l a t t e r r e f e r e n t s t o p r o v i d e f l e x i b i l i t y 
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l a t e r i n . t h e a n a l y s i s o f r e s u l t s . They c o u l d be i n c l u d e d o r d e l e t e d as t h e 

s i t u a t i o n w a r r a n t e d . The f i n a l r e s u l t was a 12 i t e m i n s t r u m e n t t o measure t h e 

S N . E x a m p l e s o f t h e i t e m s a r e as f o l l o w s : 

N B : M y c o - w o r k e r s ( p e e r s ) t h i n k t h a t I s h o u l d u s e t h e P W S i n m y 
j o b . 

M C : G e n e r a l l y s p e a k i n g , I w a n t t o d o w h a t m y c o - w o r k e r s t h i n k I 
s h o u l d d o . 

N B ( O v e r a l l ) : M o s t p e o p l e w h o a r e i m p o r t a n t t o m e t h i n k I s h o u l d 
u s e t h e P W S i n m y j o b . 

4 . 1 3 . 3 R e l i a b i l i t y 

No a s s e s s m e n t o f t h e r e l i a b i l i t y o f t h i s i n s t r u m e n t c o u l d be made b e c a u s e 

e a c h NB and MC i t e m a s k e d about a d i f f e r e n t " r e f e r e n t " . I n o r d e r t o a s s e s s 

r e l i a b i l i t y a m u l t i - i t e m s c a l e w o u l d have been r e q u i r e d . As d i s c u s s e d e a r 

l i e r , u s i n g s i n g l e i t e m s t o measure SN i s n o r m a l p r a c t i c e and hence h a d b e e n 

a d o p t e d f o r t h i s s t u d y . I t a l s o h e l p e d k e e p t h e o v e r a l l l e n g t h o f t h e q u e s 

t i o n n a i r e w i t h i n r e a s o n a b l e l i m i t s . 

4 . 1 4 ATTITUDE 

4 - 1 4 . 1 G e n e r a l 

I n t h e e a r l y s t a g e s o f d e v e l o p m e n t o f t h i s r e s e a r c h , i t was n o t i n t e n d e d 

t o d i r e c t l y measure A t t i t u d e . R a t h e r , t h e i n t e n t i o n was t o s y n t h e s i s e A t t i 

t u d e f r o m t h e b e l i e f s about PWS usage i n a c c o r d a n c e w i t h t h e T h e o r y o f R e a 

s o n e d A c t i o n , as d i s c u s s e d i n C h a p t e r 3 . F o r t h a t r e a s o n , no s c a l e t o measure 

A t t i t u d e had b e e n i n c l u d e d i n t h e p i l o t t e s t . N e v e r t h e l e s s , one was c r e a t e d 

f o r t h e f i n a l s u r v e y . 
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4 . 1 4 . 2 Development of Attitude Scale 

I n t h a t s e v e r a l s t u d i e s h a d i n v e s t i g a t e d t h e e f f e c t o f Attitude on s y s t e m 

u s a g e , as w e l l as t h e f a c t t h a t A j z e n and F i s h b e i n (1980) had s u g g e s t e d a 

p a r t i c u l a r f o r m a t , t h e d e v e l o p m e n t o f a s c a l e t o measure Attitude was n o t 

p a r t i c u l a r l y p r o b l e m a t i c . I n p a r t l c u l a r , b o t h D a v i s (1985) and C h r i s t e n s e n 

(1987) had u s e d s u c h a s c a l e w i t h good r e s u l t s . The a p p r o a c h i s t o c o n s t r u c t 

a s e m a n t i c d i f f e r e n t i a l r a t i n g s c a l e , u s i n g a s e r i e s o f a d j e c t i v e p a i r s . 

D a v i s u s e d a t o t a l o f f i v e i t e m s , and a c h i e v e d an o v e r a l l r e l i a b i l i t y o f .96 

f o r h i s s c a l e . G i v e n t h e a l r e a d y somewhat l e n g t h y n a t u r e o f t h e c u r r e n t 

i n s t r u m e n t , i t was d e c i d e d t o c o n s t r u c t a f o u r i t e m s c a l e f o r t h i s r e s e a r c h . 

As a r e s u l t , f o u r p a i r s o f a d j e c t i v e s f r o m D a v i s ' s s e t o f f i v e were s e l e c t e d . 

T h e s e were u s e d t o r e s p o n d t o t h e f o l l o w i n g s t a t e m e n t on a s e v e n p o i n t s c a l e : 

O v e r a l l , m y u s i n g a PWS in m y job i s : 

The a d j e c t i v e p a i r s i n c l u d e d G o o d - B a d , H a r m f u l - B e n e f i c i a l , W i s e - F o o l i s h , 

and N e g a t i v e - P o s i t i v e . The o r i e n t a t i o n o f each s u b s e q u e n t p a i r was r e v e r s e d 

as a f u r t h e r c h e c k on t h e r e l i a b i l i t y o f t h e o v e r a l l i n s t r u m e n t . 

4.15 INNOVATIVENESS 

4 . 1 5 . 1 General 

The dependent v a r i a b l e s i n t h e c u r r e n t s t u d y a r e a l l b a s e d on v a r i o u s 

a s p e c t s o f a c t u a l i n n o v a t i v e b e h a v i o u r . I n r e v i e w , Adoptive Innovativeness 

r e f l e c t s t h e d e g r e e t o w h i c h an i n d i v i d u a l i s r e l a t i v e l y e a r l y i n a d o p t i n g an 

i n n o v a t i o n . Use Innovativeness i s t h e d e g r e e t o w h i c h an i n d i v i d u a l who has 

a d o p t e d t h e i n n o v a t i o n u s e s t h a t i n n o v a t i o n to s o l v e n o v e l p r o b l e m s , o r i n a 

new u s e d o m a i n . F i n a l l y , Implementation Innovativeness r e f l e c t s t h e d e g r e e t o 

w h i c h an i n d i v i d u a l p u t s an i n n o v a t i o n t o u s e , o r i m p l e m e n t s i t , w i t h i n a 
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g i v e n u s e d o m a i n . Thus t h e m e a s u r e s u s e d w i t h i n t h e s t u d y had t o c a p t u r e a l l 

t h e s e d i f f e r e n t forms o f b e h a v i o u r w i t h r e g a r d s t o PWS u s a g e . 

Of a l l t h e v a r i a b l e s b e i n g m e a s u r e d i n t h e c u r r e n t s t u d y , i t w o u l d have 

b e e n most f e a s i b l e t o d e r i v e o b j e c t i v e measures f o r d e t e r m i n i n g Innovative

ness. N e v e r t h e l e s s , i t was f e l t t h a t t h i s was n o t p r a c t i c a l , and t h a t s u c h 

measures m i g h t be e v e n more u n r e l i a b l e t h a n s e l f - r e p o r t e d o n e s . F o r e x a m p l e , 

f o r Adoptive Innovativeness, a m e a s u r e m i g h t be b a s e d on d o c u m e n t a r y e v i d e n c e 

a v a i l a b l e w i t h i n an o r g a n i s a t i o n i n d i c a t i n g when t h e i n d i v i d u a l r e c e i v e d a 

t e r m i n a l o r m i c r o , o r was g i v e n o f f i c i a l a c c e s s t o o n e . N e v e r t h e l e s s , i t i s 

p o s s i b l e t h a t i n d i v i d u a l s m i g h t h a v e been u s i n g a PWS b e f o r e t h e y " o f f i c i a l l y " 

h a d a c c e s s t o o r r e c e i v e d o n e . On t h e o t h e r h a n d , some i n d i v i d u a l s may n o t 

h a v e s t a r t e d u s i n g t h e PWS u n t i l w e l l a f t e r t h e y had r e c e i v e d a c c e s s . The 

same argument h o l d s f o r t h e o t h e r d i m e n s i o n s o f Innovativeness. T h e r e f o r e , i t 

was d e c i d e d t h a t s e l f - r e p o r t s s h o u l d a g a i n be u s e d t o c o l l e c t d a t a on t h e s e 

v a r i a b l e s . 

The t h r e e t y p e s o f : i n n o v a t i v e n e s s a l l r e v o l v e a r o u n d use o f t h e PWS, 

w h i c h i n t h e MIS . d o m a i n , i s a k i n t o System U s a g e . T h i s has b e e n a f a i r l y 

common measure w i t h i n MIS r e s e a r c h ( f o r some examples see F . D a v i s , 1985; 

G i n z b e r g , 1981b; L e e , 1986; and R o b e y , 1979) . T y p i c a l l y t h e s e measures have 

u s e d o n l y one o r two i t e m s t o c a p t u r e t h e use o f t h e s y s t e m . W h i l e t h i s may 

c r e a t e a d e g r e e o f u n r e l i a b i l i t y , i t i s n o t as s e r i o u s a p r o b l e m f o r dependent 

v a r i a b l e s as f o r i n d e p e n d e n t v a r i a b l e s . F o r e x a m p l e , D a v i s ( 1 9 8 5 , p . 9 7 ) , 

b a s i n g h i s d i s c u s s i o n on P i n d y c k and R u b i n f e l d ( 1 9 8 1 ) , a r g u e d t h a t w h i l e 

u n r e l i a b i l i t y i n i n d e p e n d e n t v a r i a b l e s i n t r o d u c e s b i a s and i n c o n s i s t e n c y i n t o 

any r e g r e s s i o n c o e f f i c i e n t s , e r r o r i n t h e d e p e n d e n t v a r i a b l e s i d e o f t h e 

e q u a t i o n i s t a k e n i n t o t h e e r r o r t e r m . W h i l e t h i s may i n c r e a s e t h e e s t i m a t e 
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o f e r r o r v a r i a n c e , any t e s t s and c o n f i d e n c e i n t e r v a l s w i l l s t i l l be v a l i d . 

F o r t h i s r e a s o n , i t was d e c i d e d t h a t o n l y one o r two i t e m s w i l l be u s e d t o 

measure u s e o f t h e PWS, as most o t h e r r e s e a r c h e r s have done when e x a m i n i n g 

s y s t e m u s a g e . The v a r i o u s measures a r e d e s c r i b e d i n t h e f o l l o w i n g s e c t i o n s . 

F o r . ease o f r e f e r e n c e . , i t e m numbers r e f e r t o t h e f i n a l q u e s t i o n n a i r e , , a l t h o u g h 

i n i t i a l l y t h e d i s c u s s i o n w i l l f o c u s o n t h e p i l o t t e s t . 

4 . 1 5 . 2 Adoptive Innovativeness 

Adoptive Innovativeness was o p e r a t i o n a l i s e d as t h e d a t e o f f i r s t u s e o f a 

PWS. T h r e e i t e m s were d e v e l o p e d t o c a p t u r e t h i s a s p e c t . The f i r s t i t e m a s k e d 

f o r t h e month and y e a r o f f i r s t u s e as f o l l o w s ( B - 3 ) : 

A p p r o x i m a t e l y w h e n ( m o n t h a n d y e a r ) d i d y o u f i r s t s t a r t u s i n g 
t h e P W S b e y o n d a n y t r i a l o f i t y o u m a y h a v e c a r r i e d o u t ? 

The s e c o n d i t e m s i m p l y a s k e d f o r t h e l e n g t h o f t i m e t h e u s e r had b e e n 

u s i n g t h e PWS ( B - l l ) : 

I h a v e b e e n u s i n g t h e P W S f o r : 

The r e s p o n s e s t o t h i s i t e m were b a s e d on a s e v e n p o i n t s c a l e w i t h e a c h 

p o i n t i n d i c a t i n g a b r a c k e t o f t i m e s i n c e a d o p t i o n . The low a n c h o r p o i n t was 

" l e s s t h a n one m o n t h " , w i t h t h e h i g h a n c h o r b e i n g "more t h a n 24 m o n t h s " . The 

a n c h o r s were s e t a t t h e s e p a r t i c u l a r l e v e l s as i t was f e l t t h a t d i f f e r e n c e s i n 

a t t i t u d e s w o u l d be m i n i m a l f o r u s e r s w i t h more ( h i g h a n c h o r ) o r l e s s ( l o w 

a n c h o r ) e x p e r i e n c e t h a n t h e a n c h o r s . . The u s e o f t h e s e v e n p o i n t s c a l e , r a t h e r 

t h a n a raw number o f m o n t h s , was i n t e n d e d t o o f f e r a v a r i a t i o n o f t h e t y p e o f 

i t e m b e i n g u s e d f o r t h i s m e a s u r e . 

F i n a l l y , a t h i r d i t e m was i n c l u d e d a s k i n g t h e r e s p o n d e n t t o i n d i c a t e how 

l o n g ( " i n m o n t h s " ) t h e y had b e e n r e g u l a r l y u s i n g any o f a v a r i e t y o f PWS 

f u n c t i o n s ( B - 9 ) . The l o n g e s t u s e d f u n c t i o n s h o u l d c o r r e l a t e h i g h l y w i t h t h e 
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d a t e o f f i r s t u s e o f t h e PWS. I t i s p o s s i b l e t h a t an i n d i v i d u a l may no l o n g e r 

be u s i n g t h e f u n c t i o n t h a t , p r e c i p i t a t e d f i r s t u s e o f t h e PWS, b u t i t was 

c o n c l u d e d t h a t t h e s e c a s e s s h o u l d be few i n number , and hence t h e i t e m s h o u l d 

p r o v i d e a f a i r l y a c c u r a t e i n d i c a t o r o f t h e " d a t e o f f i r s t PWS u s e . 

A s c a l e f o r m e a s u r i n g Adoptive Innovativeness was c o n s t r u c t e d f r o m t h e s e 

t h r e e i t e m s . T h i s r e q u i r e d f i r s t c o n v e r t i n g t h e " M o n t h - Y e a r " r e s p o n s e i n B - 3 

i n t o a number o f m o n t h s , and s e l e c t i n g t h e l o n g e s t u s e d f u n c t i o n f rom t h e l i s t 

o f u s e d f u n c t i o n s i n B - 9 . These were t h e n d i s t r i b u t e d on a seven p o i n t s c a l e 

commensurate w i t h t h a t i n B - l l . 

The r e l i a b i l i t y o f t h e measures was a s s e s s e d a f t e r t h e P i l o t T e s t , and 

f o u n d t o be v e r y h i g h (ALPHA and GLB a t . 9 4 ) . I t was n o t e d , h o w e v e r , t h a t t h e 

many o f t h e r e s p o n s e s f e l l b e y o n d t h e u p p e r l i m i t o f t h e seven p o i n t s c a l e . 

B e c a u s e t h e r e l i a b i l i t y o f t h e o v e r a l l s c a l e d i d n o t f a l l i f B - l l were r e 

moved, i t was d e c i d e d t h a t t h e o t h e r two i t e m s c o u l d be u s e d t o form t h e s c a l e 

f o r t h e f i n a l i n s t r u m e n t . T h i s a l s o a l l o w e d f o r a w i d e r and more d e t a i l e d 

r e s p o n s e s e t , w h i c h , i t was e x p e c t e d , s h o u l d f a c i l i t a t e t h e e v e n t u a l a n a l y s i s . 

4 . 1 5 . 3 Implementation Innovativeness. 

As o p e r a t i o n a l i s e d , Implementation Innovativeness i s t h e number o f 

h o u r s w h i c h t h e a d o p t e r uses t h e PWS. W h i l e t h i s does n o t p r o v i d e an a c c u r a t e 

a s s e s s m e n t o f t h e p o t e n t i a l use w h i c h t h e i n d i v i d u a l may make o f t h e PWS, i t 

was c o n s i d e r e d t h a t t h e r e was no f e a s i b l e method w i t h w h i c h t o measure " p o 

t e n t i a l u s e " . S e l f - r e p o r t e d measures o f p o t e n t i a l w o u l d be u n r e l i a b l e as an 

a s s e s s m e n t w o u l d be v e r y much d e p e n d e n t on an i n d i v i d u a l ' s t r a i n i n g , g e n e r a l 

k n o w l e d g e , e x p e r i e n c e , and o t h e r s u c h f a c t o r s . T h u s , i t was d e c i d e d t o s i m p l y 

measure f o r t h e a v e r a g e number o f h o u r s o f a c t u a l usage p e r week f o r e a c h 
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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 frequency of use were also 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 only one question had tapped the hours of use, no r e l i a b i l i t y 

assessment could be made of this construct. Therefore, i t 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: 

Overall, how many hours per week do you use a PWS? 

The r e l i a b i l i t y of the frequency measures in the Pilot Test was .86 for 

both GLB and ALPHA. Although this was f a i r l y high, the di f f i c u l t y was recog

nised of trying to compare frequency of use of individual functions, with a 

general overall usage measure. Therefore, although both items were retained 

for the final questionnaire, i t was decided that the item dealing with fre

quency of use of individual functions (B-7) would be the primary measure. A 

"frequency" score could be computed by summing the response values to each 

individual function. It is recognised that this certainly does not constitute 

an interval scale, but i t was concluded that the response set would be wider 

and more detailed than a simple seven-point scale, and hence more amenable to 

analysis. The idea of asking respondents for a "raw number" indicating the 

overall frequency of use was rejected as likely being too d i f f i c u l t to answer. 
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S e c o n d l y i t was c o n s i d e r e d t h a t any r e s p o n s e t o s u c h an i t e m w o u l d l i k e l y be 

more u n r e l i a b l e t h a n one r e c e i v e d i n c h e c k i n g f u n c t i o n by f u n c t i o n . 

4 . 1 5 . 4 Use Innovativeness 

Use Innovativeness was o p e r a t i o n a l i s e d i n t h i s s t u d y as t h e number o f 

d i f f e r e n t functions t h a t an a d o p t e r u s e s on t h e PWS, w h i c h a d d r e s s e s t h e 

d i f f e r e n t " u s e d o m a i n s " a s p e c t o f t h e c o n s t r u c t ( s e e S e c t i o n 3 . 4 ) . No a t t e m p t 

was made t o measure t h e u s e o f t h e PWS t o s o l v e " n o v e l " p r o b l e m s w i t h i n t h e 

same u s e d o m a i n . T h i s was done f o r two r e a s o n s , one o f w h i c h was p r a g m a t i c . 

I t w o u l d be v e r y d i f f i c u l t t o d e t e r m i n e w i t h much d e g r e e o f r e l i a b i l i t y o r 

v a l i d i t y w h a t c o n s t i t u t e d " n o v e l " p r o b l e m s . S e c o n d l y , h o w e v e r , t h e a p p l i c a 

t i o n o f t h e PWS i n a n o v e l u s e d o m a i n w o u l d most' l i k e l y ; r e q u i r e a g r e a t e r 

d e g r e e o f change t h a n u s i n g i t . w i t h i n t h e same d o m a i n . T h e r e f o r e , u s i n g i t i n 

n o v e l domains w o u l d d e m o n s t r a t e a g r e a t e r d e g r e e o f i n n o v a t i v e n e s s . I t was 

f o r t h e s e r e a s o n s t h a t t h i s s t u d y c o n c e n t r a t e d on t h i s a s p e c t o f use innova

tiveness. 

No d i r e c t i t e m s had t o be c r e a t e d t o measure t h i s a s p e c t o f PWS u s a g e , i n 

t h a t s e v e r a l o t h e r s were a l r e a d y t a p p i n g t h e c o n s t r u c t . The a c t u a l f u n c t i o n s 

i n c l u d e d i n t h e s e i t e m s were b a s e d on awareness what i s a v a i l a b l e , as w e l l as 

d i s c u s s i o n s w i t h u s e r s . O p p o r t u n i t y was a l s o p r o v i d e d t o a l l o w r e s p o n d e n t s t o 

w r i t e i n any f u n c t i o n n o t l i s t e d . 

The f i r s t i t e m s w h i c h c o u l d be u s e d were t h e " f r e q u e n c y o f u s e " ( B - 7 ) and 

"number o f h o u r s o f u s e " ( B - 8 ) , f r o m Implementation Innovativeness, and 

"months o f u s e " ( B - 9 ) f rom Adoptive Innovativeness. E a c h had a f u n c t i o n by 

f u n c t i o n component . Two. o t h e r i t e m s w e r e i n c l u d e d i n t h e P i l o t T e s t w h i c h 

a l s o c o u l d be u s e d . One a s k e d w h e t h e r t h e f u n c t i o n s were u s e d oh t h e 
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m a i n f r a m e o r m i c r o ( B - 6 ) , and t h e s e c o n d f o r t h e sequence w i t h w h i c h v a r i o u s 

f u n c t i o n s w e r e a d o p t e d ( n o t i n c l u d e d i n f i n a l q u e s t i o n n a i r e ) . I n t o t a l t h i s 

p r o v i d e d f i v e d i f f e r e n t i t e m s t o measure t h i s c o n s t r u c t . 

I n o r d e r t o c a l c u l a t e an o v e r a l l U s e i n n o v a t i v e n e s s s c o r e , a c o u n t was 

made o f t h e number o f f u n c t i o n s i n d i c a t e d as " u s e d " i n each i t e m , and t h e n an 

a v e r a g e t a k e n . The r e l i a b i l i t y o f t h e s c o r e s was v e r y h i g h , w i t h b o t h ALPHA 

a n d ' GLB a t . 9 9 . F o r t h i s r e a s o n , t h e q u e s t i o n d e a l i n g w i t h sequence o f 

a d o p t i o n was d r o p p e d , i n - t h a t i t d i d n o t c o n t r i b u t e s i g n i f i c a n t l y t o t h e a ims 

o f t h e s t u d y , w o u l d n o t d e t r a c t f r o m t h e r e l i a b i l i t y o f t h e s c a l e , and w o u l d 

h e l p s h o r t e n t h e o v e r a l l q u e s t i o n n a i r e . 

SECTION D: QUESTIONNAIRE DESIGN 

4.16 GENERAL 

I n g e n e r a l , o n c e t h e s p e c i f i c i t e m s had b e e n d e v e l o p e d , t h e o v e r a l l 

q u e s t i o n n a i r e was d e s i g n e d u s i n g t h e T o t a l D e s i g n Method as a d v o c a t e d b y 

D i l l m a n ( 1 9 7 8 ) . D i l l m a n c l a i m e d v e r y h i g h r e s p o n s e r a t e s f o r s u r v e y s f o l 

l o w i n g h i s m e t h o d s , w h i c h were a p p a r e n t l y r e f i n e d i n c o l l a b o r a t i o n w i t h a 

number o f r e s e a r c h e r s i n more t h a n 50 s u r v e y s . The g u i d e l i n e s a l l have f a c e 

v a l i d i t y , and hence were f o l l o w e d whenever p o s s i b l e . The d i s c u s s i o n t h a t 

f o l l o w s i s b a s e d b o t h on D i l l m a n ' s r e c o m m e n d a t i o n s and on p e r s o n a l e x p e r i e n c e 

i n a d m i n i s t e r i n g and a n s w e r i n g q u e s t i o n n a i r e s . A f t e r t h e q u e s t i o n n a i r e had 

b e e n a s s e m b l e d , i t was t e s t e d i n two s e p a r a t e r o u n d s , as has been d i s c u s s e d 

e a r l i e r . The P r e - P i l o t T e s t ' s two m a i n aims w e r e t o . t e s t t h e f o r m a t t i n g o f 

t h e q u e s t i o n n a i r e and examine t h e d e v e l o p m e n t o f t h e i t ems t o measure t h e 

P e r c e i v e d C h a r a c t e r i s t i c s . The P i l o t t e s t a l s o was u s e d t o do t h i s b u t t o a 
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l e s s e r d e g r e e , as most o f . t h e p r o b l e m s h a d a l r e a d y been i d e n t i f i e d and a d 

d r e s s e d . 

4 . 1 7 FORMAT 

4 . 1 7 . 1 B o o k l e t 

F i r s t , p o t e n t i a l r e s p o n d e n t s a r e a p t t o d e b a t e w h e t h e r even a n s w e r i n g a 

q u e s t i o n n a i r e i s i m p o r t a n t . B e c a u s e t h e r e s p o n d e n t s ' f i r s t i m p r e s s i o n o f t h e 

q u e s t i o n n a i r e i s v e r y l i k e l y t o a f f e c t w h e t h e r and how t h e y r e s p o n d , c a r e was 

t a k e n t o have as p r o f e s s i o n a l a " p a c k a g e " a s s e m b l e d as p o s s i b l e . T h u s , t h e 

a p p e a r a n c e was i n t e n d e d t o i n d i c a t e t o t h e r e s p o n d e n t t h a t a g r e a t d e a l o f 

t i m e , e n e r g y , and e x p e n s e was p u t i n t o t h e q u e s t i o n n a i r e . The h i g h e r t h e s e 

p e r c e p t i o n s , t h e more i m p o r t a n t t h e q u e s t i o n n a i r e i s l i k e l y t o be c o n s i d e r e d , 

and t h e g r e a t e r s h o u l d be t h e i n c e n t i v e t o r e s p o n d t o i t . F o r t h i s r e a s o n , 

t h e b o o k l e t f o r m a t was c h o s e n , w i t h f e a t u r e s s u c h as h i g h q u a l i t y c o v e r s and 

p a p e r . R e s p o n d e n t s a r e a l s o l i k e l y t o be c o n c e r n e d a b o u t what w i l l be done 

w i t h t h e i r r e s p o n s e s , e s p e c i a l l y t h o s e d e a l i n g w i t h p e r s o n a l d e t a i l s o r 

i m p r e s s i o n s o f t h e i r o r g a n i s a t i o n . F o r t h i s r e a s o n t h e c o v e r i n c l u d e d t h e 

l o g o o f t h e u n i v e r s i t y , and t h e c o v e r i n g l e t t e r e m p h a s i s e d t h e c o n f i d e n t i a l i t y 

o f t h e r e s p o n s e s . The l o g o h o p e f u l l y a l s o c o n t r i b u t e d t o t h e . i m p r e s s i o n s o f 

t h e q u e s t i o n n a i r e ' s i m p o r t a n c e and t h a t i t was n o t a " s a l e s g i m m i c k " . 

B o o k l e t s t y l e q u e s t i o n n a i r e s m i g h t be p e r c e i v e d t o be l e n g t h y . F o r t h i s 

r e a s o n t h e c o v e r i n g l e t t e r e m p h a s i s e d t h a t t h e c o m p l e t i o n t i m e was r e l a t i v e l y 

s h o r t . I n a d d i t i o n , t h e u s e o f d i f f e r e n t c o l o u r e d pages f o r t h e d i f f e r e n t 

s e c t i o n s a l l o w e d a " v i s u a l " r e f e r e n c e t o be made t o t h e s e c t i o n s . T h i s 

f a c i l i t a t e d t h e c o v e r i n g l e t t e r ' s e x p l a n a t i o n t h a t r e s p o n d e n t s w o u l d be 

s k i p p i n g one o f t h e s e c t i o n s , w h i c h i t was b e l i e v e d w o u l d h e l p r e d u c e any 

c o n c e r n s about t h e q u e s t i o n n a i r e ' s l e n g t h . 
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J 

The u s e o f c o l o u r e d pages a l s o s e r v e d two o t h e r p u r p o s e s . One was t h e 

s i m p l e enhancement o f t h e o v e r a l l a p p e a r a n c e o f t h e b o o k l e t . More i m p o r t 

a n t l y , h o w e v e r , t h e d i f f e r e n t c o l o u r e d s e c t i o n s a i d e d t h e d i r e c t i o n o f r e s 

p o n d e n t s f r o m one s e c t i o n t o a n o t h e r . By m a k i n g r e f e r e n c e t o c o l o u r r a t h e r 

t h a n page n u m b e r s , r e s p o n d e n t s s h o u l d h a v e b e e n a b l e t o move more q u i c k l y and 

a c c u r a t e l y f r o m one s e c t i o n t o a n o t h e r . 

F i n a l l y , t h e i n s i d e c o v e r page i n c l u d e d a c a r t o o n r e l a t e d t o t h e t o p i c . 

A g a i n , t h e p u r p o s e o f t h e c a r t o o n was t w o f o l d . F i r s t , i t s h o u l d h a v e h e l p 

r e d u c e t h e i m p r e s s i o n s o f some r e s p o n d e n t s t h a t a c a d e m i c r e s e a r c h ( a n d a c a 

d e m i c s ) a r e " s t u f f y " . S e c o n d , i t h o p e f u l l y p u t r e s p o n d e n t s i n a p o s i t i v e 

f r a m e o f m i n d w i t h w h i c h t o a p p r o a c h a n s w e r i n g t h e i t e m s . 

4 . 1 7 . 2 Q u e s t i o n L a y o u t 

Q u e s t i o n s w e r e f o r m a t t e d w i t h t h r e e p r i n c i p l e s i n m i n d . F i r s t , a n s w e r s 

w e r e v e r t i c a l l y o r i e n t e d , whenever p o s s i b l e , t o a c h i e v e a v e r t i c a l f l o w 

t h r o u g h t h e q u e s t i o n n a i r e . T h i s a l l o w e d r e s p o n d e n t s t o move q u i c k l y down t h e 

p a g e , a c h i e v i n g a s e n s e o f a c c o m p l i s h m e n t and p r o g r e s s . S e c o n d l y , r e s p o n d e n t s 

p l a c e d answers t o t h e l e f t o f t h e c a t e g o r i e s r a t h e r t h a n o n t h e r i g h t . T h i s 

t y p i c a l l y a l l o w e d r e s p o n s e s t o be s t a c k e d w i t h o u t r e g a r d t o t h e l e n g t h o f t h e 

c a t e g o r y d e s c r i p t i o n . F i n a l l y , t h e answer c a t e g o r i e s were t y p e d i n UPPER CASE 

t o d i s t i n g u i s h them f r o m t h e a c t u a l q u e s t i o n s . 

I n s t r u c t i o n s f o r a n s w e r i n g t h e q u e s t i o n s were c o n s i s t e n t l y p l a c e d t h r o u g h 

o u t t h e q u e s t i o n n a i r e , as w e l l as a t t h e b e g i n n i n g i n a s e t o f g e n e r a l i n s t 

r u c t i o n s . A l t h o u g h t h i s may seem t o h a v e been r e d u n d a n t , t h e P r e - P i l o t t e s t 

i n d i c a t e d t h a t q u e s t i o n s w h i c h l a c k e d , t h e s e I n s t r u c t i o n s were o f t e n a n s w e r e d 

i n a manner o t h e r t h a n t h a t d e s i r e d . 
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4 . 1 7 . 3 Covering Letter 
The c o v e r i n g l e t t e r was i n t e n d e d t o s e l l t h e i d e a o f c o m p l e t i n g t h e 

q u e s t i o n n a i r e t o t h e p o t e n t i a l r e s p o n d e n t . F o r t h i s r e a s o n , t h e c o v e r i n g 

l e t t e r was d e s i g n e d f o l l o w i n g s t a n d a r d s a l e s t e c h n i q u e s . The f i r s t p a r a g r a p h 

was d e s i g n e d t o c a t c h t h e r e s p o n d e n t s ' a t t e n t i o n , i n d i c a t e what t h e g o a l s o f 

t h e s t u d y were and how m e e t i n g them w o u l d be o f b e n e f i t t o t h e r e s p o n d e n t . 

Once t h i s was e s t a b l i s h e d , t h e n t h e c o s t s t o t h e r e s p o n d e n t were i n t r o d u c e d , 

w h i c h was a n s w e r i n g t h e q u e s t i o n s . As w i t h most s a l e s " p i t c h e s " , t h e c o s t s 

w e r e m i n i m i s e d , w h i c h meant e m p h a s i s i n g t h e s h o r t c o m p l e t i o n t i m e and t h e h i g h 

. c o n f i d e n t i a l i t y o f t h e r e s p o n s e s . F i n a l l y , t h e b e n e f i t s o f r e s p o n d i n g were 

r e - s t a t e d , and a commitment s o u g h t f r o m t h e r e s p o n d e n t . 

As can be s e e n f r o m A p p e n d i x 9, t h e w o r d i n g o f t h e c o v e r i n g l e t t e r 

f o l l o w e d v e r y c a r e f u l l y t h e w o r d i n g o f most s a l e s l e t t e r s . I t d i d n o t a s k f o r 

f a v o u r s , as i s t h e c a s e w i t h many q u e s t i o n n a i r e c o v e r i n g l e t t e r s . F o r exam

p l e , t h e r e was no p l e a t o h e l p ' a s t r u g g l i n g d o c t o r a l s t u d e n t f i n i s h h i s 

d i s s e r t a t i o n . F i n a l l y , b o t h g e n e r a l b e n e f i t s ( u n d e r s t a n d i n g t h e i m p a c t o f 

c o m p u t e r p r o l i f e r a t i o n on o u r j o b s ) and s p e c i f i c r e w a r d s ( r e c e i v i n g a c o p y o f 

t h e f i n d i n g s ) w e r e o f f e r e d . 

4 . 1 8 T E S T I N G 

The P r e - P i l o t T e s t was p r i m a r i l y a c h e c k on t h e f o r m a t t i n g o f t h e q u e s t 

i o n n a i r e , and on i t s o v e r a l l l e n g t h . R e s p o n d e n t s were made aware o f t h i s a t 

t h e b e g i n n i n g , and were a s k e d t o m o n i t o r t h e l e n g t h o f t i m e r e q u i r e d t o 

c o m p l e t e a l l o f t h e i t e m s . S e c o n d l y , t h e y were a s k e d t o i n d i c a t e w h e t h e r any 

o f t h e i n s t r u c t i o n s were a m b i g u o u s , d i f f i c u l t ' t o u n d e r s t a n d , and s o f o r t h . 

F i n a l l y , t h e y were a l s o a s k e d t o make any comments t h e y f e l t a p p r o p r i a t e about 
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t h e w o r d i n g o f any o f t h e i t e m s w h i c h w o u l d h e l p i m p r o v e t h e o v e r a l l q u e s 

t i o n n a i r e . 

I n g e n e r a l t h e q u e s t i o n n a i r e was w e l l r e c e i v e d . Most o f t h e comments 

h a v e been d i s c u s s e d i n t h e i t e m d e v e l o p m e n t s e c t i o n s . Any n e g a t i v e comments 

p r i m a r i l y r e f l e c t e d t h e l e n g t h o f t h e S e c t i o n s d e a l i n g w i t h t h e P e r c e i v e d 

C h a r a c t e r i s t i c s o f t h e PWS. The a v e r a g e l e n g t h o f t i m e r e q u i r e d t o c o m p l e t e 

a l l s e c t i o n s was 20 -25 m i n u t e s . A few i t e m s were a n s w e r e d e i t h e r i n a p p r o 

p r i a t e l y o r m i s s e d , a l t h o u g h none o f t h e s e were c o n s i s t e n t . N e v e r t h e l e s s , 

a t t e m p t s were made t o e n s u r e t h a t t h i s w o u l d n o t o c c u r i n f u t u r e a d m i n i s t r a 

t i o n s o f t h e q u e s t i o n n a i r e by r e w o r d i n g o r m a k i n g more e x p l i c i t t h e i n s t r u c 

t i o n s . , F i n a l l y , b o t h t h e p r e - p i l o t and P i l o t t e s t s h e l p e d i d e n t i f y some o f 

t h e t y p o g r a p h i c a l e r r o r s w h i c h had e s c a p e d d e t e c t i o n t o . t h a t p o i n t . 

S E C T I O N E: F I N A L S U R V E Y - S C A L E REL IABIL IT IES 

4.19 GENERAL 

A l t h o u g h f u l l d e t a i l s o f t h e s t u d y r e s u l t s a r e p r o v i d e d i n C h a p t e r 5 , 

T a b l e 4 - 3 i n d i c a t e s t h e r e l i a b i l i t i e s t h a t were a c h i e v e d i n t h e f u l l s u r v e y 

f o r t h e v a r i o u s s c a l e s t h a t were d e v e l o p e d . The ' r e l i a b i l i t i e s f o r s c a l e s 

m e a s u r i n g t h e P C l ' s a r e b a s e d o n t h e f u l l sample o f 540 r e s p o n d e n t s . F o r t h e 

s c a l e s m e a s u r i n g t h e v a r i o u s forms o f i n n o v a t i v e n e s s , w h i c h r e v o l v e a r o u n d use 

o f t h e PWS, t h e r e l i a b i l i t i e s a r e b a s e d o n l y on t h o s e r e s p o n d e n t s who a c t u a l l y 

u s e t h e PWS (418 r e s p o n d e n t s ) . The f i n a l f o r m o f t h e q u e s t i o n n a i r e i s 

p r o v i d e d i n A p p e n d i x 10. 

4.20 RESULTS 

As shown i n T a b l e 4 - 3 , t h e r e l i a b i l i t i e s o f a l l s c a l e s a r e above t h e 

minimum t a r g e t o f . 70 i n i t i a l l y s e t f o r t h e s t u d y . I n f a c t , t h e m a j o r i t y o f 
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t h e s c a l e s a r e a t o r w e l l above t h e .80 l e v e l , w i t h o n l y t h r e e n e a r t h e .70 

l o w e r b o u n d . These a r e T r i a l a b i l i t y ( A L P H A = . 7 2 , G L B = . 7 3 ) , V i s i b i l i t y 

( A L P H A = . 7 0 , G L B = . 7 6 ) , and C o m p u t e r A v o i d a n c e ( A L P H A = . 7 1 , G L B = . 7 5 ) . The n e w l y 

d e v e l o p e d s c a l e f o r A t t i t u d e a l s o showed e x c e l l e n t r e l i a b i l i t y ( A L P H A = . 9 1 , 

G L B = . 9 2 ) . 

The above r e s u l t s i n d i c a t e t h a t amendments made t o t h e s c a l e s f o l l o w i n g 

t h e P i l o t T e s t s u c c e e d e d i n r a i s i n g t h e r e l i a b i l i t i e s o f t h e p r o b l e m a t i c 

s c a l e s t o t h e d e s i r e d l e v e l s . F u r t h e r m o r e , t h o s e s c a l e s w h i c h were c o n s i d e r e d 

t o be more i m p o r t a n t f r o m a t h e o r e t i c a l p e r s p e c t i v e , s u c h as R e l a t i v e A d v a n 

t a g e , C o m p a t i b i l i t y , and E a s e o f U s e , a l l have e x c e l l e n t r e l i a b i l i t i e s . G i v e n 

t h e s e r e s u l t s , i t c a n be c o n c l u d e d t h a t t h e i n s t r u m e n t d e v e l o p m e n t p r o c e s s 

a c h i e v e d i t s a i m , and t h a t t h e s c a l e s c a n be u s e d w i t h c o n f i d e n c e i n t h e s t u d y 

o f t h e d i f f u s i o n o f PWS. 
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T A B L E 4-1 

RELIABILITY COEFFICIENTS: PRE-PILOT T E S T 

INITIAL VARIABLE SET FINAL VARIABLE SET 

VARIABLE 
NAME ITEMS 

CRONBACH'S 
ALPHA 

GUTTMAN'S 
LOWER BOUND 

# 
ITEMS 

CRONBACH'S 
ALPHA 

GUTTMAN'S 
LOWER BOUND 

VOL 5 .93 .96 4 .94 .96 

IMG 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 • 7 7 .94 5 .81 .84 

VIS 9 .83 .96 4 .94 .95 

CA 6 .59 . 73 6 NO CHANGE 

TOTAL 81 49 
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T A B L E 4-2 

RELIABILITY COEFFICIENTS: PILOT TEST 

NAME ITEMS ALPHA LOWER BOUND 

VOLUNTARINESS 4 .87 .88 

IMAGE 5 . 84 .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 .94' .94 

NUMBER OF USES 5 .99 .99 

USE FREQUENCY 2 .86 .86 

HOURS OF USE 1 
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T A B L E 4-3 

RELIABILITY COEFFICIENTS: FINAL SURVEY 

NAME ITEMS ALPHA LOWER BOUND 

VOLUNTARINESS 4 .84 .85 

IMAGE 5 .80 .80 

RELATIVE ADV 9 .93 .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 .71 .75 

MONTHS OF USE 2 .90 .90 

NUMBER OF USES 4 .98 .98 

USE FREQUENCY 1 

HOURS OF USE 2 .88 .88 

ATTITUDE 4 •91 .92 
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C H A P T E R F I V E 

D A T A C O L L E C T I O N A N D A N A L Y S I S 

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 

S E C T I O N A : D A T A C O L L E C T I O N A N D C O N D I T I O N I N G 

5 . 1 INTRODUCTION 

T h i s c h a p t e r w i l l p r e s e n t t h e d a t a c o l l e c t i o n and a n a l y s i s a c t i v i t i e s 

c a r r i e d o u t i n t h i s s t u d y . As d i s c u s s e d i n C h a p t e r T h r e e , a f i e l d s u r v e y was 

c h o s e n as t h e p a r t i c u l a r r e s e a r c h d e s i g n f o r t h i s s t u d y . C h a p t e r F o u r t h e n 

o u t l i n e d t h e v a r i o u s s t e p s t a k e n t o o p e r a t i o n a l i s e t h e c o n s t r u c t s o f i n t e r e s t 

and t o d e v e l o p t h e i n s t r u m e n t s t o be u s e d f o r d a t a c o l l e c t i o n i n t h e s u r v e y . 

C h a p t e r F o u r a l s o p r e s e n t e d t h e r e l i a b i l i t i e s t h a t were a c h i e v e d i n t h e s u r v e y 

f o r t h e f i n a l s c a l e s u s e d t o measure t h e c o n s t r u c t s . T h i s c h a p t e r now d e s 

c r i b e s t h e d a t a c o l l e c t i o n a c t i v i t i e s , and p r e s e n t s t h e a n a l y s i s o f t h e d a t a . 

I t f i r s t o u t l i n e s t h e v a r i o u s c h e c k s t h a t were made w i t h r e s p e c t t o t h e 

i n t e g r i t y o f t h e d a t a , and t h e n p r e s e n t s v a r i o u s d e s c r i p t i v e s t a t i s t i c s . 

F i n a l l y , t h e r e s u l t s o f b o t h r e g r e s s i o n a n a l y s i s and s t r u c t u r a l e q u a t i o n 

m o d e l l i n g a r e g i v e n . 

I t s h o u l d be n o t e d t h a t much o f t h e a n a l y s i s i n t h i s c h a p t e r s p e a k s i n 

" c a u s a l " t e r m s , i n l i n e w i t h t h e t h e o r y d e v e l o p e d e a r l i e r . I t i s r e c o g n i s e d , 

h o w e v e r , t h a t b e c a u s e t h i s s t u d y was c r o s s - s e c t i o n a l and n o n - e x p e r i m e n t a l , 

determination o f c a u s a l i t y i s n o t p o s s i b l e . As a r e s u l t , d i s c u s s i o n o f c a u s e s 

and e f f e c t s i s , i n a s t r i c t s e n s e , n o t a p p r o p r i a t e . The b e t t e r a p p r o a c h w o u l d 
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be t o d i s c u s s t h e r e s u l t s i n t e r m s o f c o r r e l a t i o n s and a s s o c i a t i o n s . N e v e r 

t h e l e s s , i n t h a t t h e r e s e a r c h model i s b a s e d on t h e o r y w h i c h p o s i t s v a r i o u s 

c a u s e s and e f f e c t s , t h e d i s c u s s i o n w i l l o f t e n be c o u c h e d i n c a u s a l t e r m s , 

b a s e d on i n f e r e n c e f r o m t h e d a t a . T h i s a p p l i e s e s p e c i a l l y t o t h e a n a l y s i s 

u s i n g s t r u c t u r a l e q u a t i o n m o d e l l i n g . As p u t by Hayduk ( 1 9 8 7 ) : 

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 S u r v e y S i t e s 

G i v e n t h e a i m o f a t t e m p t i n g t o h a v e as h i g h a d e g r e e o f e x t e r n a l v a l i d 

i t y as p o s s i b l e , s e v e r a l d e c i s i o n s w e r e made as t o t h e n a t u r e o f t h e d e s i r e d 

s a m p l e f o r . ' t h e s u r v e y . As d i s c u s s e d i n C h a p t e r Two, t h e r e a p p e a r s t o be a 

r a n g e o f s i g n i f i c a n t l y d i f f e r e n t r e a c t i o n s by i n d i v i d u a l s t o I n f o r m a t i o n 

T e c h n o l o g y ( I T ) , f r o m h o s t i l i t y and r e j e c t i o n t o e n t h u s i a s t i c a d o p t i o n . 

F u r t h e r m o r e , w h i l e n o t d o w n p l a y i n g t h e e f f e c t s o f o r g a n i s a t i o n a l v a r i a b l e s , i t 

a p p e a r s as i f t h e f u l l r a n g e o f r e a c t i o n s c a n o c c u r w i t h i n a g i v e n o r g a n i s a 

t i o n a l c o n t e x t . T h e r e f o r e , c o n d u c t i n g a s t u d y w i t h i n a g i v e n c o n t e x t s h o u l d 

p r o v i d e v a l u a b l e i n s i g h t s i n t o t h e d i f f u s i o n o f PWS. I n s p i t e o f t h i s , t o 

i n c r e a s e t h e e x t e r n a l v a l i d i t y o f t h e s t u d y , i t was d e c i d e d t o i n c l u d e i n d i 

v i d u a l s , employed i n a v a r i e t y o f c o n t e x t s w i t h i n t h e s a m p l e . T h i s i n t u r n 

l e d t o t h e d e c i s i o n t o a p p r o a c h s e v e r a l f i r m s r e p r e s e n t i n g a v a r i e t y o f 

i n d u s t r i e s . N e v e r t h e l e s s , i t must be e m p h a s i s e d t h a t t h e i n d i v i d u a l a d o p t e r 

i s t h e u n i t o f a n a l y s i s i n t h i s s t u d y , n o t t h e o r g a n i s a t i o n . 
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The s p e c i f i c i n d u s t r i e s and f i r m s t a r g e t e d f o r t h e s u r v e y were b a s e d on 

g e o g r a p h i c a l c o n v e n i e n c e . A f t e r d i s c u s s i o n w i t h s e v e r a l o r g a n i s a t i o n s , s e v e n 

e v e n t u a l l y a g r e e d t o p a r t i c i p a t e i n t h e s u r v e y . T h e s e i n c l u d e d two d i f f e r e n t 

government d e p a r t m e n t s , one whose p r i m a r y r o l e i s p l a n n i n g and one w h i c h has 

p r i m a r i l y a s e r v i c e o r i e n t a t i o n . Two p r i v a t e s e c t o r u t i l i t i e s , a t e l e p h o n e 

company and an e l e c t r i c power s u p p l i e r , were a l s o i n c l u d e d . Two r e s o u r c e 

b a s e d i n d u s t r i e s were r e p r e s e n t e d , i n c l u d i n g a p e t r o l e u m e x p l o r a t i o n and 

p r o d u c t i o n company, and a p u l p and p a p e r m a n u f a c t u r e r . The f i n a l f i r m i n t h e 

s t u d y was a n a t u r a l g r a i n s (wheat , b a r l e y , e t c ) m a r k e t i n g and farm s u p p l y 

agency . As c a n be s e e n , t h e s e f i r m s , as w e l l as r e p r e s e n t i n g d i v e r s e i n d u s 

t r i e s , a l s o c o v e r t h e range o f p r i v a t e t o p u b l i c s e c t o r o r g a n i s a t i o n s . 

W i t h i n t h e f i r m s , s e v e r a l d i f f e r e n t d e p a r t m e n t s were t a r g e t e d f o r 

i n c l u s i o n i n t h e s u r v e y . The d e c i s i o n on w h i c h depar tments t o t a r g e t was 

b a s e d on t h e r e s e a r c h e r ' s e x p e r i e n c e and i n t u i t i o n , and on d i s c u s s i o n w i t h t h e 

f i r m s ' r e p r e s e n t a t i v e s , w i t h r e s p e c t t o t h e d i f f e r e n t " c o m p u t i n g " c u l t u r e s 

t h a t might e x i s t w i t h i n t h e f i r m . I t was hoped t o t a r g e t depar tments w h i c h 

w o u l d c o v e r t h e r a n g e o f f a m i l i a r i t y and e x p e r i e n c e w i t h computers and com

p u t e r s u p p o r t . F o r example , computers g e n e r a l l y were f i r s t i n t r o d u c e d i n t o 

o r g a n i s a t i o n s t o s u p p o r t t h o s e d e p a r t m e n t s whose a c t i v i t i e s were q u i t e s t r u c 

t u r e d and " c o m p u t a t i o n a l l y i n t e n s e " , s u c h as a c c o u n t i n g and e n g i n e e r i n g . 

O t h e r d e p a r t m e n t s , s u c h as a d m i n i s t r a t i o n , have t y p i c a l l y o n l y r e l a t i v e l y 

r e c e n t l y s t a r t e d t o r e c e i v e computer s u p p o r t . I t was e x p e c t e d t h a t i f d i f 

f e r e n c e s w i t h r e s p e c t t o a c c e p t a n c e o f computers were t o e x i s t among d e p a r t 

ments , s u c h d i f f e r e n c e s w o u l d l i k e l y be m a n i f e s t e d by c h o o s i n g d e p a r t m e n t s 

w i t h p o t e n t i a l l y d i f f e r e n t c o m p u t i n g h i s t o r i e s . By i n c l u d i n g r e s p o n d e n t s f rom 

t h e s e d e p a r t m e n t s , t h e g e n e r a l i s a b i l i t y o f t h e s t u d y w o u l d be i m p r o v e d . F o r 

t h i s r e a s o n t h e d e p a r t m e n t s l i s t e d b e l o w , a l l i n t h e head o f f i c e s o f t h e 
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p a r t i c i p a t i n g firms, were chosen as s i t e s for the survey (not a l l departments 

were represented i n each firm). 

5.2.2 Response Rates 

The p a r t i c i p a t i n g organisations agreed to d i s t r i b u t e questionnaires to 

a l l employees within the targeted departments, and to serve as the c o l l e c t i o n 

agencies for the completed questionnaires. A t o t a l of 810 questionnaires were 

di s t r i b u t e d , with 540 usable ones returned, for a response rate of 67%. The 

response rate was consistent across a l l 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 r a i s e the response rate for two reasons. F i r s t , 

because some items included within the questionnaire were of a c o n f i d e n t i a l 

nature, respondents had to be assured that t h e i r responses would be completely 

anonymous. For t h i s reason, no provisions were included to i d e n t i f y i n d i v i d 

uals with p a r t i c u l a r questionnaires, and hence a targeted reminder to those 

who did not return the questionnaire was impossible. Secondly, as many of the 

firms had recently seen a spate of surveys, they generally requested that the 

survey be "low key", without the p o t e n t i a l of respondents perceiving coercion 

to complete the questionnaire. Thus, i t was f e l t that the cooperation of the 

firms might be threatened i f extra prodding of respondents were used to 

increase the response rate. 

5.2.3 Demographic Statistics of Survey Sample 

A few basic demographic s t a t i s t i c s were co l l e c t e d on the sample to 

assess how well i t represented the population of employees within the firms. 

Departments Number of Respondents 
Human Resources/ Administration/ Legal 
Marketing/ Sales/ Public A f f a i r s 
Engineering/ Finance/ Accounting 
Other 

216 
67 

168 
88 
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In general, examination of the res u l t s i n Table 5-1 indicates that the sample 

should be f a i r l y representative of the o v e r a l l population. The departments i n 

which the respondents are employed are grouped i n Table 5-1 to r e f l e c t the 

perceived p o t e n t i a l differences i n computing culture which may ex i s t among 

them. As can be seen, no one group overly dominates the sample. With respect 

to p o s i t i o n i n the organisational hierarchy, the education, and age of the 

respondents, again the sample seems to have adequate representation across a l l 

l e v e l s . While no s p e c i f i c data i s available, conversation with the company 

representatives indicated that the proportion of respondents i n each category 

generally r e f l e c t e d the o v e r a l l proportions i n the organisations. The only 

category i n the sample which might seem to be somewhat non-representative i s 

that of SEX, i n that only 38% of the sample are female. It i s believed that 

t h i s i s a l i t t l e lower than the actual proportion of females i n the organisa

t i o n s , but how much i t d i f f e r s i s not known. Nevertheless, the difference i s 

not considered to be c r u c i a l 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 

i d e n t i f y i n g and t r e a t i n g o u t l i e r s , skewness, non-linearity and heteroscedast-

i c i t y (Tabachnik & F i d e l l , 1983). Treatment of these issues i s described 

below. 

5.3.2 Accuracy of Input Data 

To v e r i f y the accuracy of the input data, two key steps were taken. 

F i r s t , a data entry programme was s p e c i f i c a l l y written to correspond to the 

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 which were outside the acceptable range for an item were not accepted 

by 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 f i l e 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 five individuals were used for the data entry task. Once two com

plete data f i l e s had been created, a second programme was written to compare 

the two f i l e s . A l l differences in the two f i l e s were reported by question

naire and item number. This allowed the researcher to visually check each 

questionnaire for the correct response and enter i t into the final data f i l e . 

Once the fin a l step had been carried out, the accuracy of the data f i l e 

was considered to be very high. The only inaccuracies which may have remained 

undetected would be those where the different keypunchers entered the same 

valid (within the acceptable range) yet inaccurate response. In this situa

tion the f i l e comparison programme would not be able to detect the inaccuracy. 

Nevertheless, because the detected error rate was so low (292 errors in 90,508 

entries, or 0.32%), i t was considered that such inaccuracies would be very 

infrequent. 

5.3.3 M i s s i n g Data 

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

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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m i s s i n g v a l u e i n any p a r t i c u l a r s c a l e , t h e i t e m s were l e f t as " m i s s i n g " . As a 

r e s u l t o f t h i s p r o c e d u r e , 18 c a s e s ( s i x p e r c e n t o f t h e q u e s t i o n n a i r e s ) had 

s c a l e means i n s e r t e d f o r m i s s i n g v a l u e s . F o u r t e e n c a s e s were l e f t w i t h 

m i s s i n g v a l u e s , o f w h i c h 13 were f o r t h e S u b j e c t i v e Norm i t e m s . I t seemed as 

i f t h e s e r e s p o n d e n t s e i t h e r c o n s i d e r e d t h e S u b j e c t i v e Norm i t e m s t o be i r r e l 

e v a n t o r p e r h a p s " t o o p e r s o n a l " as t h e y s i m p l y s k i p p e d o v e r t h i s s e c t i o n o f 

t h e q u e s t i o n n a i r e . I t s h o u l d a l s o be n o t e d t h a t t h e r e l i a b i l i t i e s r e p o r t e d 

f o r t h e v a r i o u s s c a l e s i n t h e p r e v i o u s c h a p t e r , and t h e d e s c r i p t i v e s t a t i s t i c s 

r e p o r t e d i n t h e n e x t s e c t i o n , a r e b a s e d o n l y on t h o s e c a s e s w h i c h had c o m p l e t e 

r e s p o n s e s f o r e a c h s c a l e . T h a t i s , no c a s e s w h i c h h a d t h e s c a l e means i n 

s e r t e d f o r m i s s i n g v a l u e s w e r e u s e d f o r t h e s e s t a t i s t i c s . 

5 . 3 . 4 O u t l i e r s and Skewness 

O u t l i e r s a r e c a s e s w h i c h h a v e ex t reme v a l u e s on one p a r t i c u l a r v a r i a b l e 

( u n i v a r i a t e o u t l i e r ) o r i n a c o m b i n a t i o n o f v a r i a b l e s ( m u l t i v a r i a t e o u t l i e r ) . 

O u t l i e r s a r e i m p o r t a n t c o n s i d e r a t i o n s i n t h a t t h e y c a n i n f l u e n c e t h e c h o i c e o f 

a r e g r e s s i o n l i n e t o f i t t h e d a t a , and hence u n d u l y i n f l u e n c e t h e a n a l y s i s . 

T y p i c a l l y u n i v a r i a t e o u t l i e r s a r e e a s y t o d e t e c t by s i m p l y i n v e s t i g a t i n g 

d e s c r i p t i v e s t a t i s t i c s , f o r example by l o o k i n g f o r v e r y d e v i a n t s t a n d a r d i s e d 

s c o r e s . M u l t i v a r i a t e o u t l i e r s a r e t y p i c a l l y more d i f f i c u l t t o d e t e c t and 

n o r m a l l y r e q u i r e more s o p h i s t i c a t e d i n v e s t i g a t i o n t h a n u n i v a r i a t e o u t l i e r s . 

One t e c h n i q u e i s t o r u n v a r i o u s r e g r e s s i o n a n a l y s e s and t h e n i n v e s t i g a t e t h e 

s t a n d a r d i s e d r e s i d u a l s o r M a h a l a n o b i s d i s t a n c e s c o r e s . E x t r e m e s c o r e s i n d i 

c a t e t h a t t h e c a s e i s an o u t l i e r . 

O u t l i e r s c a n a f f e c t shape o f t h e d i s t r i b u t i o n o f d a t a p o i n t s , and l e a d 

t o v i o l a t i o n s o f t h e a s s u m p t i o n o f n o r m a l i t y r e q u i r e d f o r a n a l y s i s . As 
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discussed by Tabachnik and F i d e l l (1983), the l i n k between multivariate and 

univariate normality i s 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: If variables are each univariate 
normal, they do not necessarily have a multivariate 
normal distribution (p.79). 

Because of the i n t e r - r e l a t i o n s h i p between the existence of o u t l i e r s , 

both univariate and multivariate, and p o t e n t i a l v i o l a t i o n s of normality, the 

following steps were taken to investigate the data. F i r s t , i n d i v i d u a l v a r i 

ables were examined for the existence of univariate o u t l i e r s . Then, they were 

checked for skewness, and those which were highly skewed were transformed 

using an appropriate transformation. F i n a l l y , a l l the independent variables 

were regressed on the dependent variables and the standardised residuals 

investigated for extreme cases. The r e s u l t s are described below (the steps 

c a r r i e d out and the discussion below are based on the guidelines suggested by 

Tabachnik & F i d e l l , 1983). 

The f i r s t step was f a i r l y straightforward. The descriptive s t a t i s t i c s 

were analysed and no univariate o u t l i e r s were i d e n t i f i e d . Several of the 

variab l e s , however, demonstrated large degrees of skewness, which i s a large 

number of scores i n one t a i l of a d i s t r i b u t i o n of scores, and a t h i n l y spaced 

d i s t r i b u t i o n i n the other t a i l . Consideration of skewness i s important i n 

that i t may may cause d i s t o r t i o n of Type 1 error rate as well as i n s t a b i l i t y 

i n estimation of regression c o e f f i c i e n t s . Tests of whether the reported 
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skewness i s e x c e s s i v e c a n be c o n d u c t e d by c o m p a r i n g i t a g a i n s t t h e s t a n d a r d 

e r r o r f o r s k e w n e s s . The s t a n d a r d e r r o r f o r skewness i s c a l c u l a t e d as f o l l o w s : 

s s =(6/N)* 

w h e r e N i s t h e number o f c a s e s . The p r o b a b i l i t y o f o b t a i n i n g a p a r t i c u l a r 

l e v e l o f skewness c a n t h e n be e s t i m a t e d u s i n g t h e z - d i s t r i b u t i o n , where t h e 

z - s c o r e i s c a l c u l a t e d as f o l l o w s : 

S - 0 
z = s s 

and S i s t h e r e p o r t e d skewness v a l u e . G i v e n t h i s f o r m u l a , a c r i t i c a l S v a l u e 

c a n be c a l c u l a t e d f o r a g i v e n p r o b a b i l i t y l e v e l . F o r e x a m p l e , r e j e c t i n g t h e 

a s s u m p t i o n o f n o r m a l i t y a t p< .01 w o u l d be b a s e d on a z - s c o r e whose a b s o l u t e 

v a l u e was g r e a t e r t h a n 2 . 5 8 . F o r t h e c u r r e n t s a m p l e o f 540 , t h e v a l u e f o r t h e 

s t a n d a r d e r r o r f o r skewness i s t h e s q u a r e r o o t o f ( 6 / 5 4 0 ) o r . 1 0 5 . S o l v i n g 

f o r S w i t h z e q u a l t o 2 . 5 8 g i v e s a c r i t i c a l v a l u e o f . 2 7 2 . T h u s , any a b s o l u t e 

v a l u e g r e a t e r t h a n .272 w o u l d i n d i c a t e a s i g n i f i c a n t l e v e l o f s k e w n e s s . 

Once a v a r i a b l e i s d e t e r m i n e d t o be o v e r l y s k e w e d , one m i g h t c o n s i d e r 

c a r r y i n g o u t a t r a n s f o r m a t i o n o f t h e d a t a t o t r y t o r e d u c e t h e s k e w n e s s . 

T h e r e a r e s e v e r a l arguments f o r and a g a i n s t d a t a t r a n s f o r m a t i o n s . From a 

t h e o r e t i c a l p e r s p e c t i v e , a t r a n s f o r m a t i o n can c r e a t e a more n o r m a l d i s t r i b u 

t i o n ,of t h e d a t a and r e d u c e t h e i n f l u e n c e o f o u t l i e r s , b o t h o f w h i c h a r e 

i m p o r t a n t i n d a t a a n a l y s i s . On t h e o t h e r h a n d , t h e i n t e r p r e t a t i o n o f r e s u l t s 

must be b a s e d on t h e t r a n s f o r m e d d a t a , and t h i s o f t e n becomes d i f f i c u l t i f t h e 

o r i g i n a l s c a l e s h a d some m e a n i n g f u l b a s i s . I n t h i s s t u d y , t h e dependent 

v a r i a b l e s a l l were b e h a v i o u r a l l y b a s e d , and t h u s h a d meaning a t t a c h e d t o t h e m . 

T r a n s f o r m i n g them w o u l d r e d u c e t h e i n t e r p r e t a b i l i t y o f t h e r e s u l t s . A l s o , as 

w i l l be shown, t h e v a r i o u s independent v a r i a b l e s ( t h e Perceived Characteris

t i c s ) h a d s i g n i f i c a n t l y d i f f e r e n t d e g r e e s o f skewness and r e q u i r e d d i f f e r e n t 
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transformations to achieve the desired results. Thus, although the scales for 

the Perceived Characteristics were i n i t i a l l y arbitrary, they were a l l the 

same, and transforming them i n different ways would make interpretation and 

comparison of effects most d i f f i c u l t . These facts argued against transforma

tion. In any event, i t was decided that there would be some benefit in 

carrying out the transformations before conducting the different regression 

analyses for the purpose of identifying potential multivariate o u t l i e r s . If a 

case were determined to be an o u t l i e r even after transformation, i t 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 used, while a logarithmic transformation was employed for severe skewness. 

Many of the variables requiring transformation, however, were negatively 

skewed (higher number of scores i n the right hand t a i l , or at the higher 

values), which meant that they f i r s t had to be re-oriented to create positive 

skew. A l l the variables requiring reorientation were among the Perceived 

C h a r a c t e r i s t i c s , whose i n i t i a l scale orientations were a r b i t r a r i l y 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 

transformation, and the transformation that was used. For a l l variables 

except one, the transformation resulted i n acceptable levels of skewness. The 

one variable which did not respond was Ease of Use, where the result after the 

transformation was l i t e r a l l y the same degree of skewness, only i n the opposite 

direction. Therefore, this scale was not transformed, although i t was r e o r i 

ented so that i t s direction remained consistent with the other scales. 



- 160 -

Once t h e v a r i a b l e s had b e e n t r a n s f o r m e d t o c o r r e c t f o r s k e w n e s s , t h e 

n e x t s t e p was t o r e g r e s s t h e i n d e p e n d e n t v a r i a b l e s on t h e f o u r d e p e n d e n t 

v a r i a b l e s and c h e c k f o r o u t l i e r s . T h i s was done u s i n g SPSS "New R e g r e s s i o n " , 

w h i c h i d e n t i f i e s a l l s t a n d a r d i s e d r e s i d u a l s whose v a l u e s a r e g r e a t e r t h a n 3 

s t a n d a r d d e v i a t i o n s . Checks were made b o t h on t h e s i z e o f t h e i n d i v i d u a l 

r e s i d u a l s , and w h e t h e r a p a r t i c u l a r c a s e h a d a l a r g e r e s i d u a l i n more t h a n one 

o f t h e r e g r e s s i o n s . As a r e s u l t o f t h i s a n a l y s i s , e i g h t c a s e s were i d e n t i f i e d 

as b e i n g p r o b l e m a t i c . The d e m o g r a p h i c s t a t i s t i c s were t h e n c h e c k e d f o r t h i s 

g r o u p , w h i c h i n d i c a t e d t h a t t h e r e a p p e a r e d t o be no c o n s i s t e n t u n d e r l y i n g 

p a t t e r n . G i v e n t h e s m a l l number o f c a s e s i n v o l v e d (1 .5% o f t h e s a m p l e ) , and 

t h e l a c k o f any c l e a r r e a s o n f o r m a i n t a i n i n g them i n t h e s a m p l e , i t was 

d e c i d e d t o d r o p t h e s e c a s e s f r o m f u r t h e r a n a l y s i s . T h i s meant t h e f i n a l 

s a m p l e t o be u s e d i n t h e a n a l y s i s c o n t a i n e d 532 r e s p o n d e n t s . 

5 . 3 . 5 Non-Linearity and Heteroscedasticity 

Two f u r t h e r a s s u m p t i o n s r e q u i r e d i n m u l t i v a r i a t e s t a t i s t i c s were exam

i n e d . The f i r s t , l i n e a r i t y , i s t h a t t h e r e l a t i o n s h i p between two v a r i a b l e s 

c a n be d e s c r i b e d u s i n g a s t r a i g h t l i n e . The s e c o n d , homoscedasticity, i s t h a t 

t h e v a r i a b i l i t y i n s c o r e s a r e r o u g h l y e q u i v a l e n t f o r a l l v a l u e s o f t h e two 

v a r i a b l e s . I n b o t h c a s e s , t e s t s c a n be made by e x a m i n i n g b i v a r i a t e s c a t t e r -

gram p l o t s o f t h e v a r i a b l e s . I n g e n e r a l , i f t h e p l o t s a r e o v a l s h a p e d t h e n 

b o t h a s s u m p t i o n s h o l d . B i v a r i a t e s c a t t e r g r a m s were c r e a t e d f o r a l l t h e 

v a r i a b l e s o f i n t e r e s t , a n a l y s i s o f w h i c h d e t e c t e d no s i g n i f i c a n t v i o l a t i o n s o f 

t h e s e two a s s u m p t i o n s . 

5 . 3 . 6 Summary 

I n summary, t h e d a t a a p p e a r e d t o be v e r y w e l l c o n d i t i o n e d f o r a n a l y s i s . 

The a c c u r a c y o f i n p u t was v e r y h i g h , and t h e r e were few m i s s i n g d a t a . F o r 
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items with missing data in multi-item scales, the scale mean was available to 

"correct" for the missing data point. This was done for six per cent of the 

cases. There were also only eight identified outliers (1.5%), but given the 

potential influence they may have had on the analysis, they were deleted from 

the sample. There also did not appear to be a problem with non-linearity and 

heteroscedasticity. 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 z-scores from the Mann-Whitney U test which compares the 

results for these two populations. The results are discussed below, including 

the i n i t i a l indications of whether these statistics support the various 

research hypotheses. These are " i n i t i a l " indications in that they are based 

only on adoption versus non-adoption of PWS. • A more detailed analysis of the 

data w i l l 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 

T a b l e 5 - 3 i n d i c a t e s t h a t , w i t h an o v e r a l l a v e r a g e o f 5 . 9 on a s e v e n 

p o i n t s c a l e , a t t i t u d e s a r e i n g e n e r a l q u i t e p o s i t i v e w i t h r e s p e c t t o PWS 

u s a g e . T a b l e 5 - 4 , h o w e v e r , i n d i c a t e s t h a t a l t h o u g h b o t h users and non-users 

h a v e p o s i t i v e a t t i t u d e s t o w a r d s PWS u s a g e , a d i f f e r e n c e e x i s t s b e t w e e n t h e 

a t t i t u d e s i n t h e two g r o u p s . I n o r d e r t o c h e c k t h e s i g n i f i c a n c e o f t h e 

d i f f e r e n c e , t h e Mann-Whitney U t e s t was u s e d . T h i s t e s t i s u s e f u l when we 

w i s h t o a v o i d t h e a s s u m p t i o n s o f t h e t - t e s t ( s u c h as n o r m a l d i s t r i b u t i o n ) o r 

when t h e measurement s c a l e s a r e weaker t h a n i n t e r v a l s c a l i n g b u t have a t l e a s t 

o r d i n a l p r o p e r t i e s ( S i e g e l , 1 9 5 6 ) . I t i s a c o n s e r v a t i v e t e s t o f w h e t h e r two 

i n d e p e n d e n t g r o u p s a r e drawn f r o m t h e same p o p u l a t i o n , i n t h a t i t g e n e r a l l y 

( b u t n o t a l w a y s ) i s l e s s p o w e r f u l i n d e t e c t i n g d i f f e r e n c e s be tween p o p u l a t i o n s 

t h a n i t s e q u i v a l e n t p a r a m e t r i c t e s t . The s t a t i s t i c s r e p o r t e d i n T a b l e 5 -4 

i n c l u d e t h e z-score computed f r o m U, and i t s l e v e l o f s i g n i f i c a n c e . F o r 

attitude, we c a n see t h a t w i t h an a v e r a g e o f 6 . 1 , t h e s c o r e f o r users i s 

h i g h e r t h a n t h e 5 . 3 o f non-users a t t h e p<.001 l e v e l o f s i g n i f i c a n c e . T h i s 

p r o v i d e s i n i t i a l s u p p o r t f o r t h e f i r s t h y p o t h e s i s o f i n t e r e s t , HI, t h a t o n e ' s 

a t t i t u d e t o w a r d s u s i n g PWS w i l l i n f l u e n c e o n e ' s i n n o v a t i v e n e s s w i t h r e s p e c t t o 

PWS usage ( s e e A p p e n d i x 11 f o r an i n v e n t o r y o f h y p o t h e s e s ) . 

5.6 PERCEIVED CHARACTERISTICS OF INNOVATING 

I n g e n e r a l , t h e h i g h e r t h e s c o r e r e p o r t e d f o r a p a r t i c u l a r p e r c e i v e d 

c h a r a c t e r i s t i c , t h e more t h e i n d i v i d u a l a g r e e s w i t h t h e p e r c e p t i o n p e r t a i n i n g 

t o t h a t v a r i a b l e . The r a n g e o f p o s s i b l e s c o r e s was f rom " l " , i n d i c a t i n g t h a t 

t h e r e s p o n d e n t s t r o n g l y d i s a g r e e d w i t h t h e p e r c e p t i o n , t h r o u g h " 4 " i n d i c a t i n g 

a n e u t r a l o p i n i o n , t o " 7 " , i n d i c a t i n g s t r o n g agreement w i t h t h e p e r c e p t i o n . 

I n most c a s e s , t h e h i g h e r t h e s c o r e , t h e more " p o s i t i v e " i s t h e p e r c e p t i o n . 

The e x c e p t i o n t o t h i s r u l e i s Computer Avoidance, w h i c h i s " n e g a t i v e l y " 
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o r i e n t e d . T h a t i s , t h e h i g h e r t h e s c o r e on Computer A v o i d a n c e , t h e more t h e 

i n d i v i d u a l p e r c e i v e s t h a t t h e r e may be n e g a t i v e a s p e c t s t o computer u s a g e . 

As c a n be s e e n f r o m T a b l e 5 - 3 , t h e v a r i o u s p e r c e p t i o n s o f u s i n g PWS a r e 

g e n e r a l l y q u i t e p o s i t i v e . On a v e r a g e , u s e o f PWS i s c o n s i d e r e d t o be q u i t e 

a d v a n t a g e o u s ( 5 . 6 / 7 . 0 ) w i t h h i g h l y d e m o n s t r a b l e r e s u l t s ( 5 . 6 / 7 . 0 ) , as w e l l as 

q u i t e c o m p a t i b l e ( 5 . 4 / 7 . 0 ) w i t h o n e ' s w o r k s t y l e . The ease o f PWS u s e i s n o t 

r a t e d q u i t e as h i g h l y ( 5 . 0 / 7 . 0 ) . L i k e w i s e , t h e p e r c e i v e d a b i l i t y t o t r y o u t 

o r e x p e r i m e n t w i t h t h e PWS i s a g a i n s l i g h t l y l e s s p o s i t i v e ( 4 . 5 / 7 . 0 ) , w h i l e 

t h e image e n h a n c i n g e f f e c t s o f PWS u s a g e a r e p e r c e i v e d i n a l m o s t a n e u t r a l way 

( 4 . 2 / 7 . 0 ) . The p o t e n t i a l l y n e g a t i v e e f f e c t s o f PWS u s a g e do n o t seem t o be 

p e r c e i v e d by t h e r e s p o n d e n t s ( 2 . 0 / 7 . 0 ) , w h i c h m i g h t i n d i c a t e e i t h e r a l a c k o f 

k n o w l e d g e a b o u t t h e p o t e n t i a l a d v e r s e e f f e c t s o f u s a g e , o r d i s a g r e e m e n t w i t h 

t h e p e r c e p t i o n . Use o f PWS on a v e r a g e was a l s o p e r c e i v e d t o be s l i g h t l y 

c o m p u l s o r y ( 3 . 7 / 7 . 0 ) . F i n a l l y , PWS seem t o have been w i d e l y d i f f u s e d w i t h i n 

t h e o r g a n i s a t i o n s as t h e i r p e r c e i v e d v i s i b i l i t y i s q u i t e h i g h ( 5 . 8 / 7 . 0 ) . 

W h i l e t h e s t a t i s t i c s i n T a b l e 5 - 3 i n d i c a t e t h a t t h e c r i t i c a l p e r c e p t i o n s 

w i t h r e s p e c t t o PWS u s a g e a r e a l l p o s i t i v e , T a b l e 5 - 4 , h o w e v e r , a g a i n shows 

t h a t t h e r e a r e s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e s between a d o p t e r s and 

n o n - a d o p t e r s . The M a n n - W h i t n e y U t e s t i n d i c a t e s t h a t t h e r e I s a d i f f e r e n c e i n 

p e r c e p t i o n s b e t w e e n t h e two g r o u p s a t t h e p<.001 s i g n i f i c a n c e l e v e l ( t w o 

t a i l e d t e s t ) f o r e v e r y c h a r a c t e r i s t i c e x c e p t T r i a l a b i l i t y and Computer A v o i d 

a n c e . ' The d i f f e r e n c e i n T r i a l a b i l i t y , n e v e r t h e l e s s , i s s t i l l s i g n i f i c a n t a t 

t h e p< .03 l e v e l i n d i c a t i n g t h a t t h e two g r o u p s do d i f f e r w i t h r e s p e c t t o t h i s 

p e r c e p t i o n . F o r Computer A v o i d a n c e , h o w e v e r , t h e r e i s v i r t u a l l y no d i f f e r e n c e 

b e t w e e n t h e two g r o u p s . 
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These r e s u l t s p r o v i d e i n d i r e c t s u p p o r t f o r two o f t h e r e s e a r c h h y p o t h 

e s e s : The f i r s t i s H2, t h a t R e l a t i v e A d v a n t a g e w i l l have a c o n t r i b u t i o n 

g r e a t e r t h a n any o t h e r P C I i n t h e f o r m a t i o n o f o n e ' s a t t i t u d e t o w a r d s a d o p t i n g 

PWS. The s e c o n d i s H3, t h a t C o m p u t e r A v o i d a n c e w i l l have a c o n t r i b u t i o n l e s s 

t h a n any o t h e r P C I o n o n e ' s a t t i t u d e t o w a r d s a d o p t i n g PWS. The s u p p o r t i s 

" i n d i r e c t " i n t h a t t h i s a n a l y s i s i s n o t d i r e c t l y l i n k e d t o A t t i t u d e , b u t 

r a t h e r t o t h e u s e o r n o n - u s e o f PWS. I t i s assumed a t t h i s p o i n t t h a t A t t i 

t u d e w i l l m o t i v a t e u s e o r n o n - u s e o f PWS. 

H2 i s " m o d e r a t e l y " s u p p o r t e d i n t h a t i t has t h e s e c o n d h i g h e s t U - t e s t 

z - s c o r e , o n l y s l i g h t l y l e s s t h a n C o m p a t i b i l i t y . T h i s i n d i c a t e s t h a t t h e 

a d o p t e r and n o n - a d o p t e r g r o u p s d i f f e r more on t h e s e two v a r i a b l e s t h a n any 

o t h e r , and h e n c e t h e s e two v a r i a b l e s may have t h e most i n f l u e n c e on A t t i t u d e . 

H3 i s i n d i r e c t l y s u p p o r t e d i n t h a t t h e r e i s no d i f f e r e n c e between a d o p t e r s and 

n o n - a d o p t e r s o n t h i s d i m e n s i o n , w h i c h p r o v i d e s an i n d i c a t i o n t h a t i t l i k e l y 

has l i t t l e e f f e c t on o n e ' s A t t i t u d e . I t i s r e c o g n i s e d t h a t t h e s e t e s t s a r e 

n o t r i g o u r o u s , b u t more q u a l i t a t i v e l y o r i e n t e d . N e v e r t h e l e s s , e x a m i n a t i o n o f 

t h e d a t a does p r o v i d e an i n i t i a l i n d i c a t i o n o f t h e p o t e n t i a l e f f e c t s o f t h e s e 

v a r i a b l e s . 

F i n a l l y , H6, t h a t V o l u n t a r i n e s s i s n e g a t i v e l y r e l a t e d t o o n e ' s i n n o v a 

t i v e n e s s w i t h r e s p e c t t o PWS u s a g e i s s u p p o r t e d i n t h a t u s e r s have a s i g n i f i 

c a n t l y l o w e r s c o r e on t h i s v a r i a b l e t h a n n o n - u s e r s . 

5 . 7 SUBJECTIVE NORMS 

T a b l e 5 - 3 i n d i c a t e s t h e a v e r a g e v a l u e s c a l c u l a t e d f o r t h e S u b j e c t i v e 

Norms f o r e a c h o f t h e r e s p o n d e n t ' s r e f e r e n t s . As d i s c u s s e d i n C h a p t e r 4 , t h e 
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S u b j e c t i v e Norm i s c a l c u l a t e d by m u l t i p l y i n g t h e r e s p o n s e t o t h e N o r m a t i v e  

B e l i e f f o r a p a r t i c u l a r r e f e r e n t ( o n a " l " t o " 7 " s c a l e ) by t h e M o t i v a t i o n t o  

C o m p l y w i t h t h a t p a r t i c u l a r r e f e r e n t ( r a n g i n g f r o m " - 3 " f o r e x t r e m e l a c k o f 

m o t i v a t i o n t o "+3M f o r e x t r e m e l y h i g h m o t i v a t i o n t o c o m p l y ) . T h u s , t h e r a n g e 

o f p o s s i b l e s c o r e s f o r e a c h S u b j e c t i v e Norm i s -21 t o +21. As c a n be s e e n t h e 

o v e r a l l norms a r e p o s i t i v e , b u t when t h e s p l i t sample o f u s e r s v e r s u s n o n -

u s e r s i s e x a m i n e d i n T a b l e 5 - 4 , once a g a i n d i f f e r e n c e s a t t h e p<.001 l e v e l o f 

s i g n i f i c a n c e a r e a p p a r e n t f o r a l l S u b j e c t i v e Norms . F i r s t , n o n - u s e r s r e p o r t 

n e u t r a l t o s l i g h t l y n e g a t i v e n o r m s , w h e r e a s u s e r s r e p o r t s i g n i f i c a n t l y more 

p o s i t i v e n o r m s . F o r n o n - u s e r s , t h e v a r i o u s norms d i f f e r v e r y l i t t l e , w h e r e a s 

t h e r e i s a much w i d e r r a n g e o f s c o r e s f o r t h e d i f f e r e n t norms f o r u s e r s . I n 

t h i s g r o u p , t h e s t r o n g e s t " p r e s s u r e " t o u s e t h e PWS comes f rom t h e i r i m m e d i a t e 

supervisors ( 9 . 4 ) and senior management ( 8 . 8 ) , w i t h s l i g h t l y l e s s p r e s s u r e 

f r o m peers ( 6 . 1 ) and s u b o r d i n a t e s ( 5 . 3 ) . F o r u s e r s , Friends ( 2 . 5 ) a p p e a r t o 

be t h e l e a s t i n f l u e n t i a l , whereas f o r n o n - u s e r s friends appear t o be t h e most 

i n f l u e n t i a l ( - 1 . 4 ) . The n e g a t i v e s i g n w o u l d i n d i c a t e t h a t any p o t e n t i a l 

i n f l u e n c e w o u l d be a g a i n s t u s i n g t h e PWS. I n g e n e r a l , t h e d i f f e r e n c e s i n t h e 

v a r i o u s S u b j e c t i v e Norms p r o v i d e i n i t i a l s u p p o r t t o 114, t h a t t h e o v e r a l l 

S u b j e c t i v e Norm w i l l i n f l u e n c e o n e ' s i n n o v a t i v e n e s s w i t h r e s p e c t t o PWS u s a g e . 

5 . 8 INNOVATIVENESS MEASURES 

As d i s c u s s e d i n C h a p t e r 4 , I n n o v a t i v e n e s s was measured by h a v i n g r e 

s p o n d e n t s r e p o r t t h e i r a c t u a l usage o f t h e PWS. T h e r e were f o u r s u c h mea

s u r e s : months e l a p s e d s i n c e i n i t i a l a d o p t i o n o f PWS u s e , f r e q u e n c y o f u s e , 

hours o f use p e r week , and number o f d i f f e r e n t f u n c t i o n s u s e d . The d e s c r i p 

t i v e s t a t i s t i c s f o r t h e t o t a l sample a r e p r o v i d e d i n T a b l e 5 - 3 . A l l t h e 

m e a s u r e s a r e f a i r l y s e l f - e x p l a n a t o r y e x c e p t f o r f r e q u e n c y . I n t h i s i n s t a n c e , 

t h e s c o r e was c a l c u l a t e d by summing t h e r e s p o n s e s t o q u e s t i o n s about u s a g e o f 
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12 d i f f e r e n t f u n c t i o n s . The r e s p o n s e s e t f o r e a c h f u n c t i o n r a n g e d f r o m " l " , 

i n d i c a t i n g t h a t t h e f u n c t i o n was n o t u s e d , t h r o u g h " 4 " i n d i c a t i n g i t was u s e d 

a b o u t once p e r week , t o " 7 " i n d i c a t i n g t h a t i t was u s e d more t h a n once p e r 

d a y . T h u s , t h e p o s s i b l e r a n g e o f v a l u e s f o r t h i s v a r i a b l e was f r o m 12 f o r 

n o n - u s e r s (12 f u n c t i o n s w i t h no u s a g e o r 1 2 x 1 ) , t o 84 f o r an i n d i v i d u a l who 

u s e d a l l f u n c t i o n s more t h a n o n c e p e r d a y ( 1 2 x 7 ) . 

B e c a u s e t h e v a l u e s i n T a b l e 5 - 3 i n c l u d e t h e r e s p o n s e s o f n o n - u s e r s , t h e 

a v e r a g e v a l u e s f o r t h o s e who actually use t h e PWS a r e somewhat h i g h e r . T h i s 

c a n be s e e n by c h e c k i n g t h e r e s u l t s i n T a b l e 5 - 4 f o r u s e r s , who, o v e r a l l , 

c o m p r i s e d 77% o f t h e s a m p l e . P a r t I o f T a b l e 5 -4 p r o v i d e s t h e b r e a k d o w n by 

o r g a n i s a t i o n a l l e v e l o f u s e r s and n o n - u s e r s . P e r h a p s a l i t t l e s u r p r i s i n g l y , 

t h e r a t i o o f u s e r s t o n o n - u s e r s i s f a i r l y c o n s i s t e n t a c r o s s a l l o r g a n i s a t i o n 

l e v e l s , r a n g i n g f r o m a low o f 69% o f s e n i o r e x e c u t i v e s h a v i n g a d o p t e d PWS 

u s a g e , t o 80% o f c l e r i c a l s t a f f . A l t h o u g h i t was e x p e c t e d t h a t t h e a d o p t i o n 

r a t e o f PWS among s e n i o r e x e c u t i v e s w o u l d be l e s s t h a n f o r o t h e r l e v e l s , t h e 

d i f f e r e n c e s i n t h e r a t e a c r o s s t h e v a r i o u s l e v e l s were e x p e c t e d t o be somewhat 

l a r g e r t h a n t h e y a r e . On t h e o t h e r h a n d , t h e s i z e o f t h e s e n i o r e x e c u t i v e 

s a m p l e , w h i l e p r o p o r t i o n a t e a c r o s s t h e t o t a l sample t o t h e o v e r a l l p o p u l a t i o n , 

i s t o o s m a l l t o draw any d e f i n i t i v e c o n c l u s i o n s . 

A d o p t e r s o f PWS u s e an a v e r a g e o f a p p r o x i m a t e l y s i x o f t h e l i s t e d 12 

f u n c t i o n s , f o r an a v e r a g e o f a p p r o x i m a t e l y 16 h o u r s p e r week. To p u t t h i s 

l a t t e r f i g u r e i n c o n t e x t , i t i s o n l y two h o u r s l e s s t h a n h a l f o f a s t a n d a r d 

3 7 . 5 h o u r w o r k week . The a v e r a g e frequency o f u s e s c o r e i s 35 . T h i s " o v e r 

a l l " s c o r e i s more i n t e r p r e t a b l e when t h e i t s a v e r a g e v a l u e (35) i s d i v i d e d by 

t h e a v e r a g e number o f u s e s (6 ) r e p o r t e d by a d o p t e r s . The r e s u l t ( 5 . 8 ) w o u l d 

i n d i c a t e t h a t t h e " a v e r a g e " a d o p t e r u s e s each a d o p t e d f u n c t i o n about once p e r 
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d a y . T h i s i s b a s e d on t h e f a c t t h a t a s c o r e o f " 6 " on t h e i n d i v i d u a l f r e 

q u e n c y s c a l e s i n d i c a t e s t h a t a f u n c t i o n i s u s e d once p e r d a y . 

The a v e r a g e t i m e e l a p s e d s i n c e i n i t i a l a d o p t i o n o f PWS i n t h i s s u r v e y i s 

40 months ( w i t h t h e m e d i a n b e i n g 33 m o n t h s , r e f l e c t i n g t h e skewness o f t h e 

d i s t r i b u t i o n ) . D i f f u s i o n t h e o r y has p o s i t e d t h a t i f t h e c u m u l a t i v e number o f 

a d o p t e r s i s p l o t t e d o v e r t i m e , t h e c u r v e w i l l h a v e an S - s h a p e ( see d i s c u s s i o n , 

and F i g u r e 3 - 1 , i n C h a p t e r 3 ) . F i g u r e 5 - 1 has b e e n c o n s t r u c t e d t o i l l u s t r a t e 

t h e d i s t r i b u t i o n f o r t h i s s t u d y . By r e v e r s i n g t h e s c a l e f o r months elapsed 

s i n c e i n i t i a l a d o p t i o n and p u t t i n g t h e l a r g e s t v a l u e a t t h e o r i g i n , t h e X - a x i s 

r e f l e c t s t h e p a s s a g e o f t i m e s i n c e PWS were f i r s t a d o p t e d ( a p p r o x i m a t e l y 11-12 

y e a r s a g o ) . The c u m u l a t i v e a d o p t i o n p e r c e n t a g e i s p l o t t e d on t h e Y - a x i s . As 

c a n be s e e n f r o m F i g u r e 5 - 1 , t h e p l o t a p p r o x i m a t e s t h e l o w e r h a l f o f an 

S - c u r v e . The i n i t i a l y e a r s saw a s l o w e r r a t e o f a d o p t i o n , w i t h t h e r a t e 

i n c r e a s i n g s i g n i f i c a n t l y a p p r o x i m a t e l y 50 -60 months p r i o r t o t h e s u r v e y b e i n g 

t a k e n ( 1 9 8 2 - 1 9 8 3 ) , a b o u t t h e t i m e o r g a n i s a t i o n s and r e s e a r c h e r s s t a r t e d t o 

c o n c e n t r a t e e x t e n s i v e l y on e n d - u s e r c o m p u t i n g . The f a c t t h a t t h e g r a p h has 

n o t s t a r t e d t o f l a t t e n i n d i c a t e s t h a t t h e d i f f u s i o n r a t e has n o t y e t s l o w e d , 

and t h a t t h e r e l i k e l y i s p e n e t r a t i o n o f PWS i n t o o r g a n i s a t i o n s s t i l l t o o c c u r . 

The f a c t t h a t a p p r o x i m a t e l y 25% o f t h e r e s p o n d e n t s t o t h i s s u r v e y a r e n o n -

a d o p t e r s a l s o p r o v i d e s e v i d e n c e o f t h i s i n t e r p r e t a t i o n . 

T a b l e 5 - 5 i n d i c a t e s t h e p e r c e n t a g e o f u s e r s who r e p o r t e d u s i n g v a r i o u s 

f u n c t i o n s . P a r t I p r o v i d e s an b r e a k d o w n b a s e d on t h e s a m p l e o f users, w i t h 

f u n c t i o n s l i s t e d i n d e c r e a s i n g l e v e l s o f a d o p t i o n , o r " p o p u l a r i t y " , w h i l e 

P a r t I I p r o v i d e s an i n d i c a t i o n o f a d o p t i o n by o r g a n i s a t i o n a l l e v e l o f t h e 

u s e r s . As c a n be s e e n i n P a r t I , s i m p l e retrieval of information was t h e most 
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f r e q u e n t l y u s e d f u n c t i o n , w i t h 87% o f a d o p t e r s u s i n g t h i s f u n c t i o n , w i t h t h e 

a d o p t i o n r a t e b e i n g f a i r l y c o n s i s t e n t a c r o s s a l l o r g a n i s a t i o n a l l e v e l s ( P a r t 

I I ) . 82% o f a l l u s e r s r e p o r t e d u s i n g e l e c t r o n i c m a i l , p r o v i d i n g an i n d i c a t i o n 

o f t h e s i g n i f i c a n t d i f f u s i o n o f t h i s o f f i c e a u t o m a t i o n f u n c t i o n , w h i l e o n l y 

39% r e p o r t e d u s i n g c a l e n d a r i n g . P a r t I I o f t h e t a b l e , h o w e v e r , shows t h a t 

a d o p t e r s i n t h e two s e n i o r l e v e l s o f t h e o r g a n i s a t i o n u s e t h e s e two f u n c t i o n s 

much more t h a n t h o s e a t o t h e r l e v e l s . The d i f f e r e n c e s a r e most marked f o r 

c a l e n d a r i n g , w i t h 78% o f s e n i o r e x e c u t i v e s b u t o n l y 28% o f c l e r i c a l s t a f f 

u s i n g t h e f u n c t i o n . Word p r o c e s s i n g and report g e n e r a t i o n p a c k a g e s were t h e 

n e x t most o v e r a l l u s e d , w i t h c l o s e t o t h r e e q u a r t e r s o f a l l a d o p t e r s u s i n g 

t h e s e f u n c t i o n s . Of i n t e r e s t i s t h a t t h e two l o w e s t l e v e l s i n t h e o r g a n i s a 

t i o n r e p o r t e d u s i n g word p r o c e s s i n g t h e l e a s t , w i t h t h e a d o p t i o n r a t e g r e a t e s t 

among t h e s e n i o r e x e c u t i v e s . T h i s c e r t a i n l y i s c o u n t e r - i n t u i t i v e . S u r p r i s 

i n g l y , o n l y 61% o f a d o p t e r s r e p o r t e d u s i n g spreadsheets. T h i s r u n s c o n t r a r y 

t o some o f t h e common wisdom t h a t s p r e a d s h e e t s were t h e i m p e t u s b e h i n d t h e 

g r o w t h o f u s e o f PWS, and i s a c o n t r a s t t o a r e c e n t f i n d i n g by P a v r i (1988) 

who f o u n d t h a t 84% o f r e s p o n d e n t s i n a s u r v e y on m i c r o - c o m p u t e r u s e had 

a d o p t e d s p r e a d s h e e t s . P a v r i , h o w e v e r , was s u r v e y i n g " m a n a g e r s " , and e x a m i n a 

t i o n o f P a r t I I shows t h a t t h e p o p u l a r i t y o f spreadsheets i s d i r e c t l y p r o p o r 

t i o n a l t o t h e o r g a n i s a t i o n a l l e v e l o f t h e u s e r s . The a d o p t i o n r a t e f o r 

e x e c u t i v e s (78%) i s c l o s e t o P a v r i ' s f i n d i n g , a l t h o u g h i t d r o p s t o 70% f o r 

m i d d l e management. T h i s i s s t i l l somewhat l e s s t h a n what P a v r i f o u n d . 

A p p r o x i m a t e l y f o r t y t o f i f t y p e r c e n t o f a l l r e s p o n d e n t s u s e d database, graph

i c s , modell ing systems, and s t a t i s t i c a l a n a l y s i s p a c k a g e s . A g a i n , t h e d i f 

f e r e n c e s a c r o s s o r g a n i s a t i o n a l l e v e l s a r e i n t e r e s t i n g . F o r e x a m p l e , modell ing 

systems were much more p o p u l a r a t t h e s e n i o r l e v e l s , b e i n g a d o p t e d by 67% o f 

e x e c u t i v e s b u t o n l y 15% o f c l e r i c a l w o r k e r s . The same i s t r u e f o r graphics 

p a c k a g e s , a l t h o u g h t h e d i f f e r e n c e s a r e n o t as m a r k e d , w i t h t h e a d o p t i o n r a t e 
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r a n g i n g f r o m 56% f o r s e n i o r e x e c u t i v e s t o 21% f o r c l e r i c a l w o r k e r s . S t a t i s 

t i c a l analysis p a c k a g e s were most p o p u l a r a t t h e m i d d l e l e v e l s (39%-49% 

a d o p t i o n r a t e ) , w i t h t h e s e n i o r e x e c u t i v e s a t 33% and c l e r i c a l l e v e l s a t 25% 

r e p o r t i n g t h e l o w e s t a d o p t i o n r a t e . Fourth generation languages were t h e 

l e a s t a d o p t e d f u n c t i o n s a t 12%, a f i n d i n g w h i c h a g a i n p a r a l l e l s t h a t o f P a v r i 

(1988) who f o u n d t h a t 10% o f h i s s a m p l e u s e d t h i s f u n c t i o n . 

S E C T I O N C : R E G R E S S I O N A N A L Y S I S 

5 . 9 G E N E R A L 

The r e s e a r c h h y p o t h e s e s and m o d e l w e r e i n v e s t i g a t e d u s i n g two d i f f e r e n t 

t e c h n i q u e s . The f i r s t a p p r o a c h was t o u s e m u l t i p l e r e g r e s s i o n t o examine t h e 

e f f e c t s o f t h e d i f f e r e n t i n d e p e n d e n t v a r i a b l e s on each o f t h e i n n o v a t i v e n e s s , 

o r u s a g e , measures i n d e p e n d e n t l y . T h i s s e c t i o n d e s c r i b e s t h e r e s u l t s o f t h i s 

a n a l y s i s . The s e c o n d t e c h n i q u e u s e d was s t r u c t u r a l equation modelling, as 

i m p l e m e n t e d i n LISREL, w h i c h i s d e s c r i b e d i n t h e f o l l o w i n g s e c t i o n o f t h i s 

c h a p t e r . 

One o f t h e c o n c e r n s t o be a d d r e s s e d was t h e e f f e c t o f t r a n s f o r m i n g t h e 

d a t a f o r some o f t h e v a r i a b l e s i n o r d e r t o r e d u c e t h e skewness o f t h e r e 

s p o n s e s . I d e a l l y , u s i n g t h e u n t r a n s f o r m e d d a t a w o u l d be p r e f e r r e d b e c a u s e o f 

i n t e r p r e t a t i o n p r o b l e m s w i t h t h e t r a n s f o r m e d d a t a . On t h e o t h e r h a n d , as was 

d i s c u s s e d e a r l i e r , skewness may i n t r o d u c e p r o b l e m s i n e s t i m a t i n g c o r r e l a t i o n 

c o e f f i c i e n t s . The a p p r o a c h t a k e n was t o c o n d u c t v a r i o u s r e g r e s s i o n s u s i n g 

b o t h s e t s o f d a t a , t r a n s f o r m e d and u n t r a n s f o r m e d , and t h e n t o compare t h e 

r e s u l t s . As w i l l be shown, t h e r e s u l t s d i d n o t d i f f e r s u b s t a n t i a l l y , w h i c h 

j u s t i f i e d u s i n g t h e u n t r a n s f o r m e d d a t a f o r i n v e s t i g a t i o n o f t h e r e s e a r c h 

h y p o t h e s e s . 
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5 . 1 0 REGRESSION OF PERCEIVED CHARACTERISTICS ON ATTITUDE 

The f i r s t e q u a t i o n w h i c h was a n a l y s e d i n c l u d e d t h e e i g h t P e r c e i v e d 

C h a r a c t e r i s t i c s o f I n n o v a t i n g ( P C I ) and V o l u n t a r i n e s s . These were r e g r e s s e d 

on A t t i t u d e , w h i c h was computed f r o m t h e r e s p o n s e s t o f o u r i t e m s ( u s i n g a 

s e v e n p o i n t s c a l e ) . These i n c l u d e d t h e f o l l o w i n g s e m a n t i c d i f f e r e n t i a l p a i r s : 

g o o d - b a d , h a r m f u l - b e n e f i c i a l , w i s e - f o o l i s h , and n e g a t i v e - p o s i t i v e . The 

i n i t i a l a p p r o a c h was t o r u n a s t e p w i s e r e g r e s s i o n u s i n g t h e t r a n s f o r m e d d a t a 

w i t h t h e p r o b a b i l i t y o f t h e F - v a l u e f o r e n t r y o f a v a r i a b l e s e t a t p < . 0 5 , and 

F v a l u e t o remove a v a r i a b l e once i n t h e e q u a t i o n s e t a t p> .10 . T h i s r e s u l t e d 

i n t h e f i r s t s i x v a r i a b l e s l i s t e d i n T a b l e 5 -6 b e i n g e n t e r e d i n t o t h e e q u a 

t i o n . The n e x t s t e p was t o c o n d u c t a r e g r e s s i o n where a l l v a r i a b l e s were 

s e q u e n t i a l l y f o r c e d i n t o t h e e q u a t i o n , w i t h t h e f i r s t s i x b e i n g e n t e r e d i n t h e 

same s e q u e n c e as i n t h e s t e p w i s e r e g r e s s i o n . T h i s was done f o r b o t h t h e 

t r a n s f o r m e d and u n t r a n s f o r m e d d a t a s e t s , w i t h t h e r e s u l t s i n d i c a t e d i n P a r t I 

o f T a b l e 5 - 6 . The end r e s u l t a f t e r a l l v a r i a b l e s were i n t h e e q u a t i o n i s t h e 

same as h a v i n g c o n d u c t e d s t a n d a r d m u l t i p l e r e g r e s s i o n s t a r t i n g w i t h a l l 

v a r i a b l e s i n t h e e q u a t i o n . By h a v i n g s t e p p e d e n t r y , h o w e v e r , t h e r e l a t i v e 

c o n t r i b u t i o n s o f t h e v a r i a b l e s t o R 2 c o u l d be d i r e c t l y a s s e s s e d . 

As c a n be s e e n i n T a b l e 5 -6 b o t h r e g r e s s i o n s had v e r y s i m i l a r r e s u l t s . 

The d i f f e r e n t R 2 were v e r y s i m i l a r a t e a c h s t e p , as were t h e F - v a l u e s f o r t h e 

e q u a t i o n s and t h e B e t a w e i g h t s f o r t h e v a r i a b l e s on e n t r y i n t o t h e e q u a t i o n . 

P a r t I I t o T a b l e 5 -6 l i s t s t h e s t a t i s t i c s f o r t h e v a r i a b l e s i n t h e f i n a l 

e q u a t i o n . Once a g a i n , e x a m i n a t i o n shows t h a t t h e v a l u e s f o r B e t a a r e f a i r l y 

s i m i l a r f o r e a c h d a t a s e t , as a r e t h e s i g n i f i c a n c e l e v e l s f o r e a c h v a r i a b l e 

( t h e F v a l u e s l i s t e d a r e f o r B , t h e u n s t a n d a r d i s e d r e g r e s s i o n c o e f f i c i e n t ) . 

E x a m i n a t i o n o f t h e s t a n d a r d i s e d r e s i d u a l s f o r b o t h r e g r e s s i o n s a l s o r e v e a l e d 

t h a t t h e r e were no d i f f e r e n c e s i n t h e i r p a t t e r n s . F u r t h e r m o r e , a l t h o u g h t h e 
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s t a n d a r d i s e d r e s i d u a l s i n d i c a t e d t h a t t h e r e were no o u t l i e r s f o r t h e t r a n s 

f o r m e d d a t a s e t , t h e r e were o n l y f o u r c a s e s u s i n g t h e u n t r a n s f o r m e d d a t a whose 

s t a n d a r d i s e d r e s i d u a l s w e r e g r e a t e r t h a n 3 . 0 , w i t h t h e maximum b e i n g 3 . 8 . I n 

a l l t h e s e c a s e s t h e p r e d i c t e d v a l u e o f Attitude was g r e a t e r t h a n t h e a c t u a l 

v a l u e . G i v e n t h e s a m p l e s i z e , i t was n o t f e l t t h a t t h e s e c a s e s w o u l d u n d u l y 

i n f l u e n c e t h e r e s u l t s . The p l o t o f p r e d i c t e d v e r s u s a c t u a l v a l u e s o f t h e 

r e s i d u a l s a l s o i n d i c a t e a g o o d f i t t o t h e model f o r t h e u n t r a n s f o r m e d d a t a 

s e t . G i v e n t h e a b o v e , i t was d e c i d e d t h a t no c a s e s n e e d e d t o be d e l e t e d f rom 

t h e d a t a s e t b a s e d on t h i s r e g r e s s i o n . 

F i n a l l y , a c h e c k was made f o r suppressor v a r i a b l e s , w h i c h a r e v a r i a b l e s 

t h a t a r e " h e a v i l y w e i g h t e d n o t b e c a u s e t h e y d i r e c t l y p r e d i c t t h e [dependent 

v a r i a b l e ] b u t b e c a u s e t h e y s u p p r e s s i r r e l e v a n t v a r i a n c e i n o t h e r [ i n d e p e n d e n t 

v a r i a b l e s ] " ( T a b a c h n i k & F i d e l l , 1983 , p . 1 0 7 ) . C o n d i t i o n s i n d i c a t i n g t h e 

p r e s e n c e o f s u p p r e s s o r v a r i a b l e s i n c l u d e t h e s i t u a t i o n where t h e a b s o l u t e 

v a l u e o f t h e s i m p l e c o r r e l a t i o n b e t w e e n t h e i n d e p e n d e n t v a r i a b l e and dependent 

v a r i a b l e i s c o n s i d e r a b l y s m a l l e r t h a n t h e Beta f o r t h e i n d e p e n d e n t v a r i a b l e , 

o r when t h e s i m p l e c o r r e l a t i o n and B e t a h a v e o p p o s i t e s i g n s . I n b o t h c a s e s 

B e t a w o u l d h a v e t o be s i g n i f i c a n t l y d i f f e r e n t f rom z e r o . N e i t h e r o f t h e s e 

c o n d i t i o n s were e v i d e n t i n t h e r e s u l t s f o r t h e u n t r a n s f o r m e d d a t a . T h i s , p l u s 

a l l o f t h e f a c t s a b o v e , a r g u e f o r b e i n g a b l e t o use t h e u n t r a n s f o r m e d d a t a f o r 

a n a l y s i s and i n t e r p r e t a t i o n . T h e d i s c u s s i o n b e l o w , t h e r e f o r e , w i l l c o n c e n 

t r a t e o n l y on t h e r e s u l t s o f r e g r e s s i o n u s i n g t h e u n t r a n s f o r m e d d a t a s e t . 

W i t h an a d j u s t e d R 2 o f . 6 7 7 , t h e r e g r e s s i o n i n d i c a t e s t h a t t h e Perceived 

C h a r a c t e r i s t i c s of Innovating (PCI) p l a y a s i g n i f i c a n t r o l e i n t h e f o r m a t i o n 

o f o n e ' s Attitude t o w a r d s u s i n g t h e PWS. . A l t h o u g h , as d i s c u s s e d i n t h e 

p r e v i o u s s e c t i o n , t h e r e w e r e s i g n i f i c a n t d i f f e r e n c e s b e t w e e n a d o p t e r s and 
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n o n - a d o p t e r s o f PWS w i t h r e s p e c t t o a l l o f t h e P C I e x c e p t Computer A v o i d a n c e , 

t h e r e g r e s s i o n a n a l y s i s i n d i c a t e s t h a t t h e v a r i o u s P C I have d i f f e r e n t e f f e c t s 

w i t h r e s p e c t t o A t t i t u d e . F i r s t , n e i t h e r T r i a l a b i l i t y (p= .74) n o r V i s i b i l i t y 

( p = . 7 5 ) a r e s i g n i f i c a n t , and t h e i r i n c l u s i o n i n t h e r e g r e s s i o n e q u a t i o n does 

n o t i m p r o v e R 2 . F u r t h e r m o r e , Image (p= .06 ) and R e s u l t D e m o n s t r a b i l i t y (p= .09) 

a r e somewhat l e s s s i g n i f i c a n t t h a n t h e r e m a i n i n g P C I , and t h e i r i n c l u s i o n i n 

t h e r e g r e s s i o n e q u a t i o n c o n t r i b u t e s o n l y m a r g i n a l l y t o an i n c r e a s e i n R 2 . 

The r e s u l t s w o u l d i n d i c a t e t h a t f o u r o f t h e P C I , ( R e l a t i v e A d v a n t a g e , 

C o m p a t i b i l i t y , C o m p u t e r A v o i d a n c e , E a s e o f U s e ) , have a s i g n i f i c a n t e f f e c t on 

A t t i t u d e . R e l a t i v e A d v a n t a g e i s by f a r t h e most s i g n i f i c a n t , w h i c h s u p p o r t s 

H2, t h a t R e l a t i v e A d v a n t a g e w i l l h a v e a c o n t r i b u t i o n g r e a t e r t h a n any o t h e r 

P C I i n t h e f o r m a t i o n o f o n e ' s a t t i t u d e t o w a r d s a d o p t i n g a PWS. On t h e o t h e r 

h a n d , H3, t h a t Computer A v o i d a n c e w i l l h a v e a c o n t r i b u t i o n t o A t t i t u d e l e s s 

t h a n any o t h e r P C I , i s n o t s u p p o r t e d . I n t h e r e g r e s s i o n a n a l y s i s , f o u r o t h e r 

P C I h a d l e s s e r e f f e c t s t h a n A v o i d a n c e . T h i s r e s u l t c o n t r a d i c t s t h o s e f r o m t h e 

e x a m i n a t i o n o f t h e v a r i a b l e means f o r a d o p t e r s and n o n - a d o p t e r s , where t h e r e 

were no d i f f e r e n c e s a t a l l i n t h e s c o r e s f o r A v o i d a n c e , b u t s i g n i f i c a n t 

d i f f e r e n c e s f o r a l l o t h e r P C I . The i n c l u s i o n o f V o l u n t a r i n e s s i n t h e e q u a t i o n 

s u p p o r t s H7, t h a t i t w i l l be n e g a t i v e l y r e l a t e d t o A t t i t u d e . 

Once t h e e f f e c t s o f t h e PCI o n A t t i t u d e were e x a m i n e d by t h e m s e l v e s , a 

f u r t h e r r e g r e s s i o n was c o n d u c t e d i n c l u d i n g t h e S u b j e c t i v e Norm i n o r d e r t o 

examine t h e e f f e c t o f t h i s v a r i a b l e . The o v e r a l l S u b j e c t i v e Norm (SN) u s e d i n 

t h i s c a s e was computed by summing t h e s c o r e s o f t h e i n d i v i d u a l S u b j e c t i v e 

Norms f o r t h e v a r i o u s r e f e r e n t s . 
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The r e s u l t o f a s t a n d a r d m u l t i p l e r e g r e s s i o n e n t e r i n g a l l P C l ' s and SN 

a t once a r e g i v e n i n T a b l e 5-7. As c a n be s e e n , SN i s s t a t i s t i c a l l y s i g n i f i 

c a n t i n t h e e q u a t i o n . F u r t h e r m o r e , w h i l e t h e B e t a w e i g h t s and s i g n i f i c a n c e 

l e v e l s o f most P C l ' s have n o t c h a n g e d t o a l a r g e d e g r e e , SN i s t h e s e c o n d most 

i m p o r t a n t v a r i a b l e i n t h e e x p a n d e d e q u a t i o n . I t has t a k e n on t h i s s i g n i f i 

c a n c e a t t h e e x p e n s e o f Voluntariness, whose B e t a w e i g h t d r o p p e d c o n s i d e r a b l y 

t o a n o n - s i g n i f i c a n t l e v e l . E x a m i n a t i o n o f t h e c o r r e l a t i o n m a t r i x r e v e a l s 

t h a t SN and Voluntariness have a .45 c o r r e l a t i o n , , w h i c h m i g h t be e x p e c t e d 

g i v e n t h e d e f i n i t i o n s o f t h e two c o n s t r u c t s . The Sub j ective Norm d e a l s w i t h 

t h e expectations o f s e v e r a l . r e f e r e n t s and o n e ' s m o t i v a t i o n t o c o m p l y w i t h 

t h e s e e x p e c t a t i o n s . Voluntariness, h o w e v e r , r e f l e c t s t h e d e g r e e t o w h i c h u s e 

o f t h e PWS i s p e r c e i v e d t o be voluntary o r compulsory based on t h e n a t u r e o f 

o n e ' s j o b . U s a g e may be v e r y voluntary, y e t t h e expectations t h a t one s h o u l d 

u s e t h e PWS c o u l d be q u i t e h i g h . T h i s i n d i c a t e s t h a t t h e two c o n s t r u c t s h a v e 

a d i f f e r e n t b a s i s , y e t i t i s o b v i o u s t h a t t h e y n e v e r t h e l e s s m i g h t be c o r r e 

l a t e d . F u r t h e r m o r e , when t h e d e p e n d e n t v a r i a b l e i s Attitude, n o t usage o f t h e 

PWS, i t m i g h t be e x p e c t e d t h a t t h e Subjective Norm w i l l have- a more s i g n i f i 

c a n t e f f e c t t h a n Voluntariness. F i r s t , SN c a p t u r e s some o f t h e a s p e c t s o f 

Voluntariness, as j u s t d i s c u s s e d . S e c o n d , h o w e v e r , i t a l s o i n c l u d e s t h e i d e a 

o f norms, w h i c h c o u l d have e f f e c t s b e y o n d compulsion. As was d i s c u s s e d i n 

C h a p t e r 3, t h e p r o c e s s o f c o m m u n i c a t i n g o r d i f f u s i n g t h e norms m i g h t i t s e l f 

i n f l u e n c e Attitude. The e x t r a d i m e n s i o n i n SN b e y o n d " c o m p u l s i o n " i s r e 

f l e c t e d by t h e much l a r g e r B e t a a t t a c h e d t o i t i n t h e expanded e q u a t i o n t h a n 

t h a t f o r Voluntariness i n t h e e q u a t i o n w i t h o u t SN. T h u s , H3, t h a t t h e Sub

j e c t i v e Norm w i l l i n f l u e n c e o n e ' s a t t i t u d e t o w a r d s a d o p t i n g PWS,. i s s u p p o r t e d . 

On t h e o t h e r h a n d , H7, t h a t Voluntariness w i l l be n e g a t i v e l y r e l a t e d t o 

Attitude, i s n o t s u p p o r t e d when SN i s i n t h e e q u a t i o n . (A summary of . t h e 

r e s u l t s o f t e s t i n g t h e v a r i o u s h y p o t h e s e s u s i n g r e g r e s s i o n a n a l y s i s i s 
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p r o v i d e d i n T a b l e 5 - 1 2 , a l o n g w i t h t h e r e s u l t s f r o m u s i n g t h e o t h e r a n a l y t i c a l 

t e c h n i q u e s ) . 

The r e s u l t s o f r e g r e s s i n g t h e PCI and SN on Attitude as d i r e c t l y mea

s u r e d r a i s e a q u e s t i o n about t h e o p e r a t i o n a l i s a t i o n o f Attitude. W h i l e 

s e v e r a l PCI a r e s t a t i s t i c a l l y s i g n i f i c a n t i n t h e r e g r e s s i o n e q u a t i o n , o n l y 

Relative Advantage has o b v i o u s p r a c t i c a l s i g n i f i c a n c e . I t has by f a r t h e 

h i g h e s t B e t a w e i g h t , and b y i t s e l f p r o v i d e s an R 2 o f . 6 4 . W i t h a l l v a r i a b l e s 

i n t h e e q u a t i o n , R 2 i s o n l y r a i s e d t o . 7 0 . T h i s w o u l d i n d i c a t e t h a t p e r h a p s 

t h e c o n s t r u c t v a l i d i t y o f Attitude, i s q u e s t i o n a b l e , as i t seems t o c a p t u r e 

p r i m a r i l y R e l a t i v e Advantage, and n o t t h e more g e n e r a l t h e o r e t i c a l d e f i n i t i o n 

o f a t t i t u d e f r o m t h e Theory of Reasoned Action, as d i s c u s s e d i n C h a p t e r 3 . As 

w i l l be shown b e l o w , t h i s c o n c l u s i o n i s s u p p o r t e d by f u r t h e r a n a l y s e s . 

5 . 1 1 REGRESSIONS ON INNOVATIVENESS 

5 . 1 1 . 1 General 

The n e x t s t a g e o f a n a l y s i s was t o examine t h e r e l a t i o n s h i p s o f t h e 

d i f f e r e n t i n d e p e n d e n t v a r i a b l e s t o t h e i n n o v a t i v e n e s s , o r u s a g e , v a r i a b l e s . 

The f i r s t a n a l y s i s u s e d Attitude, SN, and Voluntariness as t h e i n d e p e n d e n t 

v a r i a b l e s , i n a c c o r d a n c e w i t h t h e r e s e a r c h model (See F i g u r e 3 - 4 ) . F o l l o w i n g 

t h i s a n a l y s i s , t h e d i r e c t r e l a t i o n s h i p s b e t w e e n t h e i n n o v a t i v e n e s s v a r i a b l e s 

and t h e v a r i o u s P C I , and t h e S u b j e c t i v e Norm f o r e a c h r e f e r e n t g r o u p were 

e x a m i n e d , w i t h o u t u s i n g Attitude and t h e o v e r a l l Subjective Norm as i n t e r v e n 

i n g v a r i a b l e s . A g a i n , as t h e r e s p o n s e s e t s f o r t h r e e o f t h e dependent v a r i 

a b l e s , Frequency of Use, Months Since F i r s t Adopted, and Hours of Use per 

Week, were s k e w e d , t h e r e g r e s s i o n s were r u n u s i n g b o t h t r a n s f o r m e d and u n t r a n s 

f o r m e d d a t a t o s e e w h e t h e r the . u n t r a n s f o r m e d d a t a c o u l d v a l i d l y be u s e d f o r 

a n a l y s i s . 
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5 . 1 1 . 2 A t t i t u d e , SN and V o l u n t a r i n e s s on I n n o v a t i v e n e s s 

T a b l e 5 - 8 i n d i c a t e s t h e r e s u l t s o f r e g r e s s i n g A t t i t u d e , V o l u n t a r i n e s s , 

and t h e o v e r a l l S u b j e c t i v e Norm o n t h e d i f f e r e n t I n n o v a t i v e n e s s v a r i a b l e s . 

S t a n d a r d m u l t i p l e r e g r e s s i o n was u s e d w i t h a l l v a r i a b l e s e n t e r i n g t h e e q u a t i o n 

a t o n c e . A g a i n , as was t h e c a s e w i t h t h e r e g r e s s i o n o f t h e P C I on A t t i t u d e , 

t h e r e s u l t s o f u s i n g t h e two d i f f e r e n t d a t a s e t s do n o t d i f f e r s u b s t a n t i a l l y 

f o r t h i s r e g r e s s i o n . N e v e r t h e l e s s , t h e F v a l u e s o f t h e o v e r a l l e q u a t i o n u s i n g 

t h e t r a n s f o r m e d d a t a a r e a l i t t l e h i g h e r t h a n f o r t h e u n t r a n s f o r m e d d a t a , as 

a r e t h e R 2 ( a l l F v a l u e s a r e s i g n i f i c a n t a t t h e p<.001 l e v e l ) . F u r t h e r m o r e , 

t h e B e t a w e i g h t s a r e v e r y s i m i l a r f o r e a c h v a r i a b l e i n t h e two d a t a s e t s . 

(The s i g n s f o r A t t i t u d e and V o l u n t a r i n e s s a r e r e v e r s e d f o r t h e t r a n s f o r m e d 

d a t a r e s u l t s as t h e o r i g i n a l s c a l e s h a d b e e n t r a n s p o s e d i n o r d e r t o c r e a t e 

p o s i t i v e skew f o r t h e t r a n s f o r m a t i o n ) . A l l i n a l l , t h e v a r i o u s c h e c k s o n c e 

a g a i n i n d i c a t e d t h a t t h e u n t r a n s f o r m e d d a t a c o u l d l e g i t i m a t e l y be u s e d f o r 

a n a l y s i s . , 

As can be s e e n i n T a b l e 5 - 8 , t h e a d j u s t e d R 2 r a n g e s f rom a low o f .15 

f o r Months o f U s e , t o a h i g h o f .39 f o r Number o f Hours o f Use p e r Week, w i t h 

m i d d l e - r a n g e v a l u e s o f R 2 f o r F r e q u e n c y o f Use ( R 2 = . 2 9 ) , and Number o f F u n c 

tions U s e d ( R 2 = . 2 3 ) . I t i s o b v i o u s , t h e r e f o r e , t h a t t h e i n d e p e n d e n t v a r i a b l e s 

c a p t u r e s i g n i f i c a n t l y d i f f e r e n t d e g r e e s o f t h e v a r i a n c e i n t h e d i f f e r e n t forms 

o f i n n o v a t i v e n e s s . 

S u b j e c t i v e Norm i s n o t s i g n i f i c a n t a t t h e p<-05 i n any o f t h e e q u a t i o n s , 

and has a B e t a w e i g h t much l o w e r t h a n t h e o t h e r i n d e p e n d e n t v a r i a b l e s . T h u s , 

H4, t h a t t h e S u b j e c t i v e Norm w i l l i n f l u e n c e o n e ' s i n n o v a t i v e n e s s , i s n o t 

s u p p o r t e d . On t h e o t h e r h a n d , V o l u n t a r i n e s s , w i t h a n e g a t i v e B e t a , and 

A t t i t u d e , w i t h a p o s i t i v e B e t a , a r e s i g n i f i c a n t i n a l l e q u a t i o n s . T h e r e f o r e , 
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b o t h HI, t h a t o n e ' s a t t i t u d e t o w a r d s u s i n g PWS w i l l i n f l u e n c e o n e ' s i n n o v a 

t i v e n e s s , and H6, t h a t Voluntariness w i l l be n e g a t i v e l y r e l a t e d t o o n e ' s 

i n n o v a t i v e n e s s , a r e s u p p o r t e d . 

A l t h o u g h t h e g e n e r a l h y p o t h e s e s a b o u t t h e e f f e c t s o f Attitude and 

Voluntariness a r e s u p p o r t e d , t h e i r r e l a t i v e B e t a w e i g h t s v a r y i n e a c h e q u a 

t i o n . The B e t a w e i g h t o f Attitude i s a p p r o x i m a t e l y t w i c e t h a t o f Voluntar

iness w i t h r e s p e c t t o Functions, and s l i g h t l y l e s s t h a n t w i c e t h a t o f Volunt

ariness w i t h r e s p e c t t o Frequency. F o r Months, t h e w e i g h t s o f Attitude and 

Voluntariness a r e a p p r o x i m a t e l y e q u a l . F o r Hours, h o w e v e r , t h e r o l e s a r e 

r e v e r s e d as t h e B e t a w e i g h t f o r Voluntariness i s a p p r o x i m a t e l y l £ t i m e s t h a t 

o f Attitude. T h u s , by e x a m i n i n g t h e d i f f e r e n c e s a c r o s s Functions, Months, 

Frequency and Hours, one c a n see t h a t t h e i n d e p e n d e n t v a r i a b l e s h a v e d i f f e r e n t 

r e l a t i o n s h i p s w i t h t h e v a r i o u s forms o f i n n o v a t i v e n e s s . I t c a n be s e e n t h a t 

t h o s e u s e r s who u s e t h e PWS l o n g e r (more Hours), l i k e l y do so p r i m a r i l y 

b e c a u s e t h e y must u s e i t ( l o w Voluntariness). On t h e o t h e r h a n d , t h o s e who 

a d o p t s e v e r a l functions o f t h e PWS, p r o b a b l y do so more b e c a u s e o f a p o s i t i v e 

A t t i t u d e t h a n b e c a u s e o f any c o m p u l s i o n t o a d o p t t h e f u n c t i o n s . The r e s u l t s 

f o r Frequency, w h i c h i s r e l a t e d t o Functions i n t h a t i t s s c o r e i s c a l c u l a t e d 

b y summing t h e f r e q u e n c y s c o r e s f o r t h e i n d i v i d u a l f u n c t i o n s , p a r a l l e l t h o s e 

f o r Functions. T h i s f u r t h e r s u p p o r t s t h e above c o n c l u s i o n t h a t w h i l e imple

mentation innovativeness seems t o be a f f e c t e d v e r y much by a p e r c e i v e d com

p u l s i o n t o u s e PWS, use innovativeness i s p r o b a b l y more a f f e c t e d by o n e ' s 

a t t i t u d e . F o r adoptive innovativeness, h o w e v e r , Voluntariness and Attitude 

seem t o have e q u a l e f f e c t s . A g a i n , as s t a t e d a t t h e b e g i n n i n g o f t h e c h a p t e r , 

i t must be e m p h a s i s e d t h a t t h e s e " e f f e c t s " have n o t been shown, b u t r a t h e r 

h a v e b e e n i n f e r r e d b a s e d on t h e t h e o r y and t h e o b s e r v e d r e l a t i o n s h i p s among 

t h e v a r i a b l e s . 
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5 . 1 1 . 3 PCI, SN, and Voluntariness on Innovativeness 

B e c a u s e o t h e r r e s e a r c h e r s have f o u n d t h a t t h e PCI can have d i r e c t 

e f f e c t s on b e h a v i o u r ( e . g D a v i s , 1985; D a v i s e t a l . , 1 9 8 9 ) , i n a d d i t i o n t o 

t h e i r e f f e c t s t h r o u g h t h e i n t e r v e n i n g v a r i a b l e , Attitude, i t was d e c i d e d t o 

examine t h e m a g n i t u d e o f t h e i r d i r e c t e f f e c t s i n t h i s s t u d y . T h u s , t h e n e x t 

s t a g e o f a n a l y s i s was t o r e g r e s s t h e i n d i v i d u a l PCI and t h e i n d i v i d u a l Sub

j e c t i v e Norms o n t h e d e p e n d e n t v a r i a b l e s . B e c a u s e t h e d i f f e r e n t PCI and SN 

w e r e e x p e c t e d t o h a v e d i f f e r e n t s i g n i f i c a n c e l e v e l s and e f f e c t s , stepwise 

r e g r e s s i o n was u s e d , w i t h t h e p r o b a b i l i t y t o e n t e r a p a r t i c u l a r v a r i a b l e i n t o 

t h e e q u a t i o n s e t a t p < . 0 5 . Once a g a i n , t h e r e g r e s s i o n s were c o n d u c t e d u s i n g 

b o t h t h e t r a n s f o r m e d and u n t r a n s f o r m e d d a t a , w i t h t h e r e s u l t s s u p p o r t i n g u s i n g 

t h e u n t r a n s f o r m e d d a t a f o r a n a l y s i s . The v a r i a b l e s and t h e B e t a w e i g h t s i n 

t h e f i n a l e q u a t i o n s were a l l s i m i l a r ( s e e T a b l e 5 - 9 ) . I n t h r e e o f t h e f o u r 

c a s e s , h o w e v e r , t h e R 2 were h i g h e r f o r t h e t r a n s f o r m e d d a t a , w h i l e f o r Func

tions t h e y were v i r t u a l l y t h e same. 

The R 2 i n a l l r e g r e s s i o n s i n d i c a t e t h a t t h e d i r e c t e f f e c t s o f t h e PCI 

and i n d i v i d u a l S N ' s e x p l a i n s i g n i f i c a n t l y more o f t h e v a r i a n c e i n t h e d e p e n 

d e n t v a r i a b l e s t h a n do t h e i n t e r v e n i n g v a r i a b l e s , Attitude and t h e o v e r a l l 

Subjective Norm. When t h e d i r e c t e f f e c t s a r e a l l o w e d , t h e i n c r e a s e i n R 2 

r a n g e s f rom . 0 7 , f o r Months, t o . 13 f o r Functions. T h i s p a r a l l e l s t h e r e s u l t s 

i n D a v i s ( 1 9 8 5 ) , w h i c h i n d i c a t e d t h a t perceived usefulness ( o r r e l a t i v e 

advantage), had a d i r e c t e f f e c t on s y s t e m usage b e y o n d t h a t o f Attitude. 

W h i l e D a v i s a r g u e d i n f a v o u r o f a d i r e c t l i n k be tween c o g n i t i o n s ( p e r c e p t i o n s ) 

and b e h a v i o u r , a s e c o n d i n t e r p r e t a t i o n o f t h e e x i s t e n c e o f t h e d i r e c t l i n k i s 

t h a t Attitude as o p e r a t i o n a l i s e d does n o t t o t a l l y r e f l e c t t h e t h e o r e t i c a l 

c o n s t r u c t . F o r e x a m p l e , F i s h b e i n (1980) a r g u e d t h a t : 
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i f i t w e r e p o s s i b l e to t a p a n d a c c u r a t e l y m e a s u r e a l l a p e r s o n ' s 
s a l i e n t b e h a v i o r a l b e l i e f s a n d o u t c o m e e v a l u a t i o n s , t h e i n d i r e c t 
m e a s u r e o f a t t i t u d e b a s e d on t h e s e b e l i e f s a n d o u t c o m e e v a l u a t i o n 
s h o u l d b e p e r f e c t l y c o r r e l a t e d w i t h a d i r e c t v a l i d m e a s u r e o f 
a t t i t u d e . T h e d i r e c t m e a s u r e a n d i n d i r e c t m e a s u r e s s h o u l d be 
i n t e r c h a n g e a b l e . S i n c e t h e r e is a l w a y s some e r r o r in m e a s u r e 
m e n t , i t is c o n c e i v a b l e t h a t t h e i n d i r e c t m e a s u r e c o u l d somet imes 
b e mo re r e l i a b l e t h a n a d i r e c t m e a s u r e of t h e same a t t i t u d e . 

S e v e r a l f a c t o r s i n t h i s s t u d y s u p p o r t F i s h b e i n ' s o b s e r v a t i o n t h a t 

" i n d i r e c t m e a s u r e s " may be more r e l i a b l e t h a n d i r e c t m e a s u r e s . F i r s t , as was 

d i s c u s s e d i n t h e p r e v i o u s s e c t i o n , t h e r e g r e s s i o n o f t h e PCI on Attitude as  

d i r e c t l y measured ( b y t h e f o u r i t e m s l i s t e d i n S e c t i o n 5 . 1 0 , h e n c e f o r t h A^), 

i n d i c a t e d t h a t o n l y R e l a t i v e A d v a n t a g e has any p r a c t i c a l s i g n i f i c a n c e i n t h e 

e q u a t i o n . S e c o n d , i n t h e r e g r e s s i o n o f t h e v a r i o u s P C I and SN on I n n o v a t i v e 

ness, t h e d i r e c t e f f e c t s o f t h e P C I and i n d i v i d u a l S N ' s r e s u l t i n a g r e a t e r R 2 

t h a n u s i n g A o r S u b j e c t i v e Norm a l o n e . The t h e o r e t i c a l d e f i n i t i o n o f A t t i -m 
tude i s t h a t i t i s s y n t h e s i s e d f r o m a v a r i e t y o f s a l i e n t b e l i e f s about t h e 

outcomes o f t h e p e r f o r m i n g t h e b e h a v i o u r ( s e e C h a p t e r 3 ) . I n t h i s s t u d y , 

t h e s e b e l i e f s a r e r e p r e s e n t e d b y t h e P C I . T h u s , g i v e n t h e r e l a t i v e l a c k o f 

e f f e c t o f t h e P C I o n A , b u t t h e s i g n i f i c a n c e o f t h e i r d i r e c t e f f e c t s on t h e 
m 

a c t u a l b e h a v i o u r s , i t w o u l d seem t h a t A does n o t t o t a l l y r e f l e c t t h e t h e o -
m 

r e t i c a l d e f i n i t i o n o f Attitude. T h i s t h e n a r g u e s f o r u s i n g a n a l y t i c a l methods 

w h i c h f o r m u l a t e A t t i t u d e f r o m t h e r e s p o n s e s t o t h e i n d i v i d u a l c o m p o n e n t s , 

r a t h e r t h a n by m e a s u r i n g i t " d i r e c t l y " . T h i s i s t h e a p p r o a c h t o be t a k e n i n 

t h e . n e x t s e c t i o n . 

V o l u n t a r i n e s s i s s i g n i f i c a n t i n a l l e q u a t i o n s , has a n e g a t i v e r e l a t i o n 

s h i p , and i n t e r m s o f B e t a w e i g h t r a n k s e i t h e r f i r s t o r s e c o n d among t h e 

d i f f e r e n t v a r i a b l e s . T h i s a g a i n s u p p o r t s H6, t h a t V o l u n t a r i n e s s i s n e g a t i v e l y 

r e l a t e d t o o n e ' s i n n o v a t i v e n e s s . Those PCI w h i c h a r e s i g n i f i c a n t i n a l l 

e q u a t i o n s i n c l u d e Result' D e m o n s t r a b i l i t y , T r i a l a b i l i t y , and C o m p a t i b i l i t y . 
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R e l a t i v e A d v a n t a g e a p p e a r s i n o n l y one e q u a t i o n , M o n t h s , w h i c h i n d i c a t e s t h a t 

p e r h a p s R e s u l t D e m o n s t r a b i l i t y may have c a p t u r e d some o f t h e a d v a n t a g e o u s 

a s p e c t s o f PWS u s a g e i n t h e i n n o v a t i v e n e s s e q u a t i o n s . A s e c o n d s u r p r i s i n g 

e f f e c t i s t h a t o f A v o i d a n c e w i t h r e s p e c t t o H o u r s . I n s t e a d o f h a v i n g a 

n e g a t i v e r e l a t i o n s h i p , t h e h i g h e r t h e A v o i d a n c e s c o r e , t h e more H o u r s o f PWS 

u s a g e i s r e p o r t e d . On t h e o t h e r h a n d , V o l u n t a r i n e s s has a s i g n i f i c a n t n e g a 

t i v e r e l a t i o n s h i p w i t h r e s p e c t t o H o u r s . T h i s m i g h t i n d i c a t e t h a t t h o s e who 

must u s e t h e PWS, u s e i t l o n g e r , and as a r e s u l t a r e more c o n c e r n e d w i t h t h e 

n e g a t i v e a s p e c t s o f PWS u s a g e . 

F i n a l l y , o n l y t h e S u b j e c t i v e Norm f o r S u b o r d i n a t e s was s i g n i f i c a n t i n 

any o f t h e e q u a t i o n s . I t was t h e l a s t v a r i a b l e t o e n t e r t h e e q u a t i o n s f o r 

F u n c t i o n s and F r e q u e n c y . I n t h a t V o l u n t a r i n e s s may c a p t u r e p a r t o f t h e SN f o r 

s u p e r v i s o r s and s e n i o r management, t h e i n c l u s i o n o f SN f o r s u b o r d i n a t e s s e r v e s 

t o i n c l u d e a t h i r d r e f e r e n t g r o u p . O v e r a l l , h o w e v e r , H4 , t h a t t h e S u b j e c t i v e 

Norm w i l l i n f l u e n c e o n e ' s i n n o v a t i v e n e s s , i s n o t s u p p o r t e d . A summary o f t h e 

h y p o t h e s i s t e s t s f r o m t h i s s e c t i o n i s p r o v i d e d i n T a b l e 5 - 1 2 . 

S E C T I O N D: S T R U C T U R A L E Q U A T I O N MODELLING 

5.12 GENERAL 

The a n a l y s i s and d i s c u s s i o n i n t h e p r e v i o u s s e c t i o n i n d i c a t e d s e v e r a l 

p r o b l e m s w i t h u s i n g r e g r e s s i o n a n a l y s i s t o i n v e s t i g a t e t h e v a r i o u s h y p o t h e s e s . 

One p r o b l e m n o t d i s c u s s e d , h o w e v e r , was t h a t t h e dependent v a r i a b l e , I n n o v a 

t i v e n e s s , h a d t o be a n a l y s e d i n t e r m s o f i t s i n d i v i d u a l components . G i v e n t h e 

d i f f e r e n t methods o f c o l l e c t i n g d a t a on t h e d i f f e r e n t I n n o v a t i v e n e s s d i m e n 

s i o n s , t h e r e was no method w i t h i n r e g r e s s i o n t o c r e a t e an o v e r a l l I n n o v a t i v e 

n e s s c o n s t r u c t on t h e d e p e n d e n t s i d e o f t h e e q u a t i o n . F u r t h e r m o r e , t h e 
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v a r i o u s p a t h s i n t h e c o m p l e t e r e s e a r c h m o d e l as d e p i c t e d i n F i g u r e 3-4 c o u l d 

n o t be i n v e s t i g a t e d s i m u l t a n e o u s l y . F i n a l l y , as d i s c u s s e d i n t h e p r e v i o u s 

s e c t i o n , t h e r e g r e s s i o n a n a l y s i s i n d i c a t e d t h a t t h e i n t e r v e n i n g v a r i a b l e s 

Attitude and Subjective Norm d i d n o t a c c o u n t f o r as much o f t h e v a r i a n c e i n 

t h e d e p e n d e n t v a r i a b l e s as d i d t h e i r i n d i v i d u a l components when r e g r e s s e d 

d i r e c t l y on t h e d e p e n d e n t v a r i a b l e s . T h i s a r g u e d f o r a method o f c o n s t r u c t i n g 

Attitude and Subjective Norm f r o m t h e i r i n d i v i d u a l components . The s o l u t i o n 

t o t h e s e v a r i o u s d i f f i c u l t i e s i s t o u s e a s e c o n d g e n e r a t i o n m u l t i v a r i a t e 

a n a l y s i s t e c h n i q u e , s t r u c t u r a l equation modelling. Use o f t h i s t e c h n i q u e 

h e l p s t o overcome a l l o f t h e s e p r o b l e m s . I t s h o u l d a g a i n be h i g h l i g h t e d t h a t 

w h i l e s t r u c t u r a l e q u a t i o n m o d e l l i n g i s c l e a r l y s t a t e d i n " c a u s e " and " e f f e c t " 

t e r m s , t h e d a t a f o r t h i s r e s e a r c h was g a t h e r e d i n a c r o s s - s e c t i o n a l s t u d y , and 

h e n c e c a u s a l i t y c a n n o t be d e m o n s t r a t e d . Thus t h e r e a d e r s h o u l d be c a u t i o u s i n 

i n t e r p r e t i n g any o f t h e r e s u l t s . 

5.13 LISREL 

I n t h i s s e c t i o n t h e b a s i c s o f s t r u c t u r a l equation modelling, as i m p l e 

mented i n LISREL, a r e d i s c u s s e d . The r e s u l t s . o f u s i n g t h e t e c h n i q u e a r e 

p r e s e n t e d i n t h e n e x t s e c t i o n . A s t r e n g t h o f s t r u c t u r a l equation modelling i s 

t h a t i t a l l o w s c e r t a i n v a r i a b l e s t o be c a s t as l a t e n t , o r u n o b s e r v e d , v a r i 

a b l e s . The s t r u c t u r a l e q u a t i o n model s p e c i f i e s t h e h y p o t h e s i s e d c a u s a l 

r e l a t i o n s h i p s among t h e l a t e n t v a r i a b l e s and i s u s e d t o d e s c r i b e t h e c a u s a l 

e f f e c t s and amount o f u n e x p l a i n e d v a r i a n c e ( J o r e s k o g & Sorbom, 1984) . LISREL 

i s t h e "most g e n e r a l p r o g r a m t h a t i s w i d e l y a v a i l a b l e f o r e s t i m a t i n g s t r u c 

t u r a l e q u a t i o n m o d e l s " ( H a y d u k , 1987) and i s t h e method u s e d i n t h i s s t u d y . 

B a s i c a l l y , t h e t e c h n i q u e w o r k s by h a v i n g t h e programme compare t h e actual 

c o v a r i a n c e s among t h e observed (measured) i n d i c a t o r s , w i t h . t h o s e implied by 

t h e model p o s t u l a t e d by t h e r e s e a r c h e r . 
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The model-implied variances and covariances of the observed 
indicators . . . c a n be compared t o t h e v a r i a n c e s and c o v a r i a n c e s 
c a l c u l a t e d f r o m t h e d a t a o n t h e o b s e r v e d i n d i c a t o r s . C o m p a r i s o n 
o f t h e m o d e l ' s p r e d i c t i o n s w i t h t h e o b s e r v e d r e a l i t y ( t h e a c t u a l 
o b s e r v e d c o v a r i a n c e s ) p r o v i d e s t h e f u n d a m e n t a l b a s i s f o r t e s t i n g 
a m o d e l ' s a d e q u a c y . . . and f o r o b t a i n i n g r e a s o n a b l e e s t i m a t e s o f 
t h e m o d e l ' s c o e f f i c i e n t s . . . ( H a y d u k , 1987) . 

LISREL a l s o i n t e g r a t e s measurement c o n c e r n s w i t h i n t h e s t r u c t u r a l 

e q u a t i o n m o d e l by i n c l u d i n g b o t h t h e l a t e n t ( u n o b s e r v e d ) v a r i a b l e s and t h e 

m e a s u r e d v a r i a b l e s w i t h i n a s i n g l e e q u a t i o n m o d e l . V a r i a b l e s a r e f u r t h e r 

c l a s s i f i e d as exogenous o r endogenous d e p e n d i n g on w h e t h e r t h e y a r e p o s t u l a t e d 

as c a u s e s o r e f f e c t s . I f a v a r i a b l e i s n e v e r an "effect" , and i s a l w a y s a 

"cause", t h e n i t i s e x o g e n o u s . I f a v a r i a b l e i s " c a u s e d " o r i n f l u e n c e d by any 

o t h e r v a r i a b l e i n t h e m o d e l , i t i s endogenous . The b a s i c e q u a t i o n W h i c h 

c a p t u r e s t h e d i r e c t e f f e c t s among c o n s t r u c t s i s as f o l l o w s : 

Tl = Bn + T$ + r 

The components o f t h e e q u a t i o n a r e d e f i n e d as f o l l o w s : 

i\ : a v e c t o r (m x 1) o f endogenous latent variables ( t h e " e f f e c t s " ) 

where m i s t h e number o f endogenous c o n s t r u c t s 

B : a m a t r i x (m x m) o f s t r u c t u r a l c o e f f i c i e n t s i n d i c a t i n g t h e e f f e c t s 

o f endogenous c o n s t r u c t s ( t h e n ' s ) on o t h e r endogenous c o n s t r u c t s . 

The c o e f f i c i e n t s i n t h e m a t r i x (B ' s ) c o r r e s p o n d d i r e c t l y t o t h e 

d i r e c t p a t h s f r o m one p a r t i c u l a r endogenous c o n c e p t (n^) t o a n o t h e r 

endogenous c o n c e p t C ^ j ) - F o r e x a m p l e , 6 ^ c o r r e s p o n d s t o t h e p a t h 

f r o m t h e f i r s t t o t h e s e c o n d endogenous c o n s t r u c t . 

T : a m a t r i x (m x n) o f s t r u c t u r a l c o e f f i c i e n t s i n d i c a t i n g t h e e f f e c t s 

o f exogenous c o n s t r u c t s ( t h e c a u s e s ) on endogenous c o n s t r u c t s . The 

c o e f f i c i e n t s i n t h e m a t r i x ( ^ j ' s ) c o r r e s p o n d d i r e c t l y t o t h e p a t h s 

f r o m an exogenous c o n s t r u c t ( £ ^ ) t o an endogenous c o n s t r u c t ( i j ) -

F o r e x a m p l e , JT ̂  c o r r e s p o n d s t o t h e p a t h f r o m f i r s t exogenous 

c o n s t r u c t t o t h e f i r s t endogenous c o n s t r u c t . 

£ : a v e c t o r o f ( n x 1) o f exogenous constructs, where n i s t h e number 

o f exogenous c o n s t r u c t s . 

£ : a v e c t o r (m x 1) o f " e r r o r s " ( r e s i d u a l s ) i n t h e conceptual m o d e l . 
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Two o t h e r b a s i c L I S R E L e q u a t i o n s l i n k t h e conceptual v a r i a b l e s ( c o n 

s t r u c t s ) t o t h e i r observed i n d i c a t o r s ( t h e s c o r e s on t h e measurement s c a l e s ) . 

T h e s e a r e t h e measurement e q u a t i o n s . The f i r s t o f t h e s e l i n k s t h e endogenous 

i n d i c a t o r s t o t h e endogenous c o n s t r u c t s . I t i s s p e c i f i e d as f o l l o w s : 

Y = A n + e 
y 

The components o f t h e e q u a t i o n a r e d e f i n e d as f o l l o w s : 

Y : a v e c t o r (p x 1) o f observed endogenous indicators (y v a r i a b l e s ) 

where p i s t h e number o f i n d i c a t o r s , and p > m. 

A^: a m a t r i x (p x m) o f s t r u c t u r a l c o e f f i c i e n t s ( \ ^ ' s ) l i n k i n g t h e 

o b s e r v e d . i n d i c a t o r s t o t h e endogenous c o n s t r u c t s . 

H : t h e v e c t o r (m x 1) o f endogenous c o n s t r u c t s . 

E : a v e c t o r (p x 1) o f " e r r o r s " i n t h e measurement m o d e l . 

The s e c o n d measurement e q u a t i o n l i n k s t h e exogenous indicators t o 

exogenous constructs as f o l l o w s : 

X = A £ + 6 x 
The components o f t h e e q u a t i o n a r e d e f i n e d as f o l l o w s : 

X : a v e c t o r ( q x 1) o f observed exogenous indicators (x v a r i a b l e s ) 
where q i s t h e number o f i n d i c a t o r s , and q > n . 

A : a m a t r i x (q x n) o f s t r u c t u r a l c o e f f i c i e n t s ( X . . ' s ) l i n k i n g t h e x i i 
o b s e r v e d i n d i c a t o r s t o t h e exogenous c o n s t r u c t s . 

£ : t h e v e c t o r ( n x 1) o f exogenous c o n s t r u c t s . 

6 : a v e c t o r ( q x 1) o f " e r r o r s " i n t h e measurement m o d e l . 

The LISREL model has t h e f o l l o w i n g b a s i c a s s u m p t i o n s ( J o r e s k o g & Sorbom, 

1 9 8 4 ) : 
1. ? i s u n c o r r e l a t e d w i t h £ ( t h e e r r o r s i n t h e s t r u c t u r a l e q u a t i o n a r e 

i n d e p e n d e n t o f t h e exogenous c o n s t r u c t s ) ; 

2 . E i s u n c o r r e l a t e d w i t h T) ( t h e measurement e r r o r s i n o b s e r v e d y ' s a r e 
i n d e p e n d e n t o f t h e endogenous c o n s t r u c t s ) ; 

3 . 6 i s u n c o r r e l a t e d w i t h £ ( t h e measurement e r r o r s i n t h e o b s e r v e d x ' s 
a r e i n d e p e n d e n t o f t h e exogenous c o n s t r u c t s ) ; 

4 . £ , E , and 6 a r e ' m u t u a l l y u n c o r r e l a t e d ( a l l t h e e r r o r t e r m s a r e 
i n d e p e n d e n t ) ; 
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5. B has z e r o e s i n t h e d i a g o n a l and I - B i s n o n - s i n g u l a r ; and 

6. t h e o b s e r v e d v a r i a b l e s h a v e •••mult ivar iate n o r m a l i t y . 

;.; P e r h a p s t h e most i m p o r t a n t a s p e c t i n a p p l y i n g L I S R E L i n t h i s s t u d y i s , 

a s s e s s i n g t h e f i t o f t h e m o d e l . J o r e s k o g and Sorbom (1984) s u g g e s t t h a t t h e 

u s e r pays c a r e f u l a t t e n t i o n t o t h e f o l l o w i n g q u a n t i t i e s : 

1. P a r a m e t e r e s t i m a t e s w h i c h have n e g a t i v e v a r i a n c e s o r a r e 
> c o r r e l a t e d v e r y h i g h l y ; 

2. S t a n d a r d e r r o r s w h i c h a r e e x t r e m e l y l a r g e ; 
3. S q u a r e d m u l t i p l e c o r r e l a t i o n s ( S M C ' s ) w h i c h a r e n e g a t i v e ; . a n d 
4. C o e f f i c i e n t s o f d e t e r m i n a t i o n w h i c h a r e n e g a t i v e . 

If any o f t h e above has an u n r e a s o n a b l e v a l u e , i t i s an i n d i c a t i o n t h a t 

t h e model i s w r o n g . 1 The programme g i v e s SMC*s f o r e a c h s t r u c t u r a l e q u a t i o n 

and c o e f f i c i e n t s o f d e t e r m i n a t i o n f o r a l l s t r u c t u r a l e q u a t i o n s j o i n t l y . . These 

a r e a n a l o g o u s t o R 2 i n r e g r e s s i o n a n a l y s i s . 

•.The programme a l s o p r o v i d e s S M C ' s f o r each o b s e r v e d v a r i a b l e s e p a r a t e l y , 

w h i c h i s t h e r e l i a b i l i t y o f t h e v a r i a b l e , and c o e f f i c i e n t s o f d e t e r m i n a t i o n 

f o r a l l t h e o b s e r v e d - v a r i a b l e s j o i n t l y , w h i c h i s a g e n e r a l i s e d measure o f 

r e l i a b i l i t y f o r t h e measurement - m o d e l . These measurements a r e b a s e d on 

c l a s s i c a l t e s t t h e o r y where t h e . r e l i a b i l i t y o f a s i n g l e measurement Y i s 

d e f i n e d as f o l l o w s ( D i l l o n & G o l d s t e i n , 1984): 

= v a r ( T ) = •var(g) 
; p v a r ( T ) + v a r ( e ) - v a r ( Y ) - •* 

where T i s t h e t r u e u n d e r l y i n g s c o r e and E i s t h e e r r o r o f measurement . 

T h u s , t h e . r e l i a b i l i t y ( S M C ) " f d r ; t h e = i t h ^ o b s e r v e d v a r i a b l e i s d e f i n e d as 

1 - 9. , / s . . . w h e r e 8.. i s t h e . e r r o r v a r i a n c e and s . . i s t h e o b s e r v e d v a r i a n c e 
,11 11 . 11 ,- 11 

o f t h e i t h v a r i a b l e ( J o r e s k o g & Sorbom, 1984). , S i m i l a r l y , t h e c o e f f i c i e n t o f 

d e t e r m i n a t i o n f o r a l l o b s e r v e d v a r i a b l e s j o i n t l y i s d e f i n e d as 1 - |0|/|s|, 
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where |0| i s t h e d e t e r m i n a n t o f t h e m a t r i x o f e r r o r t e r m s i n t h e measurement 

m o d e l , and |S| i s t h e d e t e r m i n a n t o f t h e c o v a r i a n c e m a t r i x o f t h e o b s e r v e d 

v a r i a b l e s . 

Once t h e s e s t a t i s t i c s h a v e been e v a l u a t e d , t h e n e x t s t e p i s t o a s s e s s 

t h e a c t u a l f i t o f t h e m o d e l . L I S R E L s u p p l i e s s e v e r a l measures t o do t h i s . 

The f i r s t i s t h e C h i - S q u a r e ( X 2 ) m e a s u r e . I n L I S R E L , t h e X 2 measure i s t h e 

l i k e l i h o o d r a t i o s t a t i s t i c f o r t e s t i n g t h e s p e c i f i e d , c o n s t r a i n e d model 

a g a i n s t t h e a l t e r n a t i v e t h a t t h e m o d e l i s u n c o n s t r a i n e d . The p r o b a b i l i t y 

a s s o c i a t e d w i t h t h e X 2 i s t h e p r o b a b i l i t y o f o b t a i n i n g a n o t h e r X 2 l a r g e r t h a n 

t h e v a l u e a c t u a l l y o b t a i n e d , u n d e r t h e h y p o t h e s i s t h a t t h e model s p e c i f i e d i s 

a r e f l e c t i o n o f r e a l i t y . S m a l l p r o b a b i l i t y v a l u e s i n d i c a t e t h a t t h e model i s 

n o t c o n f i r m e d b y t h e d a t a . T h u s , u n l i k e t r a d i t i o n a l s t a t i s t i c a l t e s t s , l a r g e 

X 2 and low p - v a l u e s , a r e u n d e s i r a b l e . The p r o b l e m w i t h t h i s s t a t i s t i c i s t h a t 

i t i s v e r y s u s c e p t i b l e t o s a m p l e s i z e . W i t h l a r g e sample s i z e s even s m a l l 

d i f f e r e n c e s t e n d t o be d e t e c t a b l e as b e i n g more t h a n sample f l u c t u a t i o n s , and 

hence s i g n i f i c a n t . On t h e o t h e r h a n d , l a r g e s a m p l e s a r e r e q u i r e d f o r t h e 

L I S R E L a l g o r i t h m . t o p e r f o r m p r o p e r l y . T h u s , X 2 i s l i k e l y a l w a y s t o be s i g 

n i f i c a n t . B e c a u s e o f t h i s , s e v e r a l a u t h o r s , i n c l u d i n g J o r e s k o g and Sorbom, 

h a v e s u g g e s t e d t h a t X 2 n o t be u s e d as a t e s t s t a t i s t i c , b u t a g e n e r a l i n d i c a 

t o r b e s t u s e d f o r a s s e s s i n g t h e f i t o f c o m p e t i n g m o d e l s . By c o m p a r i n g t h e 

d i f f e r e n c e s i n X 2 and t h e r e s p e c t i v e d e g r e e s of- f r e e d o m f o r c o m p e t i n g m o d e l s , 

one c a n a s s e s s w h e t h e r one model i s a b e t t e r f i t t h a n a n o t h e r ( f o r a d i s c u s 

s i o n about t h e r o l e o f X 2 see H a y d u k , 1987) . - T h i s i s t h e a p p r o a c h t a k e n i n 

t h i s r e s e a r c h . 

A s e c o n d measure t o a s s e s s t h e f i t o f t h e - m o d e l i s t h e "Goodness o f F i t " 

i n d e x ( G F I ) . T h i s i s a measure o f t h e r e l a t i v e amount o f v a r i a n c e s and 



- 185 -

c o v a r i a n c e s j o i n t l y a c c o u n t e d f o r by t h e m o d e l . I t i s i n d e p e n d e n t o f s a m p l e 

s i z e and r e l a t i v e l y r o b u s t a g a i n s t d e p a r t u r e s f r o m n o r m a l i t y , b u t , u n f o r t u 

n a t e l y , i t s s t a t i s t i c a l p r o p e r t i e s a r e unknown, so t h e r e i s no s t a n d a r d 

a g a i n s t w h i c h t o compare i t ( J o r e s k o g & Sorbom, 1 9 8 4 ) . The programme a l s o 

p r o v i d e s a GFI a d j u s t e d f o r d e g r e e s o f f r e e d o m ( A G F I ) . B o t h o f t h e s e measures 

c a n be u s e d t o compare c o m p e t i n g m o d e l s . F i n a l l y , one c a n a l s o u s e t h e 

r o o t - m e a n - s q u a r e r e s i d u a l ( R M R ) , w h i c h i s a measure o f t h e a v e r a g e o f t h e 

r e s i d u a l s and c a n o n l y be i n t e r p r e t e d i n r e l a t i o n t o t h e s i z e s o f t h e o b s e r v e d 

v a r i a n c e s and c o v a r i a n c e s i n t h e o b s e r v e d d a t a m a t r i x . A g a i n , t h e RMR c a n be 

u s e d t o compare t h e f i t o f two d i f f e r e n t models t o t h e same d a t a . 

5 . 1 4 THE STRUCTURAL EQUATION MODEL 

The i n i t i a l s t e p i n u s i n g L I S R E L i s t o e s t a b l i s h t h e v a r i o u s components 

( c o n s t r u c t s ) t o be i n c l u d e d i n t h e m o d e l , and l i n k a g e s among them. T h i s i s 

p r i m a r i l y t h e o r y d r i v e n , b u t i n some i n s t a n c e s s i m p l i f i c a t i o n o f t h e t h e o r e t 

i c a l model i s r e q u i r e d . A c c o r d i n g t o H a y d u k , " i t i s n o t uncommon f o r n o v i c e s 

t o c r e a t e huge m o d e l s t h a t u l t i m a t e l y r e q u i r e s i m p l i f i c a t i o n . . . E l i m i n a t i n g 

u n n e c e s s a r y c o n c e p t s and e l i m i n a t i n g a l l b u t t h e b e s t one o r two i n d i c a t o r s 

f o r t h e r e m a i n i n g c o n c e p t s u s u a l l y r e d u c e s t h e model t o manageable s i z e . . . " 

( 1 9 8 7 , p . 1 5 0 ) . The s t r u c t u r a l e q u a t i o n model f o r t h i s s t u d y i s i n d i c a t e d i n 

F i g u r e 5 - 2 . As c a n be s e e n i t r e f l e c t s t h e g e n e r a l r e s e a r c h model as i l l u s 

t r a t e d i n F i g u r e 3 - 4 , b u t , as w i l l be d i s c u s s e d b e l o w , i n k e e p i n g w i t h H a y -

d u k ' s a d v i c e , t h e m o d e l has b e e n s i m p l i f i e d t o a s m a l l d e g r e e . The f o u r m a j o r 

c o n s t r u c t s i n F i g u r e 3-4 a r e r e p r e s e n t e d , two as exogenous l a t e n t v a r i a b l e s 

( £ , ' s ) , and two as endogenous l a t e n t v a r i a b l e s ( T I ' S ) . 

The two exogenous v a r i a b l e s a r e S u b j e c t i v e Norm and V o l u n t a r i n e s s . The 

o b s e r v e d i n d i c a t o r s f o r SN a r e t h e s c o r e s f o r a l l o f t h e i n d i v i d u a l r e f e r e n t s , 
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e x c e p t Friends. R e g r e s s i o n a n a l y s i s h a d i n d i c a t e d t h a t Friends was t h e l e a s t 

i n f l u e n t i a l o f a l l t h e i n d i v i d u a l SN ' s , and as t h i s r e f e r e n t g r o u p was e x t e r 

n a l t o t h e o r g a n i s a t i o n i t was d e l e t e d f o r t h e s a k e o f s i m p l i f i c a t i o n . I t 

s h o u l d a l s o be n o t e d t h a t u s i n g t h e i n d i v i d u a l SN t o s y n t h e s i s e t h e o v e r a l l 

Subjective Norm i s s u b s t a n t i v e l y d i f f e r e n t f r o m t h a t o f s i m p l y summing t h e 

s c o r e s f o r t h e v a r i o u s r e s p o n d e n t s t o c r e a t e an o v e r a l l SN. I t i s somewhat 

more s o p h i s t i c a t e d as i t a l l o w s t h e components t o have d i f f e r e n t l o a d i n g s 

( w e i g h t s ) on t h e o v e r a l l SN d e p e n d i n g o n how t h e y f i t t h e m o d e l . 

The o b s e r v e d i n d i c a t o r f o r Voluntariness i s t h e s c o r e on t h e Perceived 

Voluntariness s c a l e . Perceived Voluntariness was a l s o a l l o w e d t o l o a d o n (be 

an i n d i c a t o r f o r ) SN f o r two r e a s o n s . F i r s t , t h e r e g r e s s i o n a n a l y s i s i n d i 

c a t e d t h a t t h e r e may be i n t e r a c t i o n among t h e s e v a r i a b l e s , w h i c h as was 

d i s c u s s e d e a r l i e r a l s o makes s e n s e t h e o r e t i c a l l y . M o r e o v e r , an i n i t i a l LISREL 

r u n showed t h a t h a v i n g Perceived Voluntariness l o a d on SN w o u l d r e d u c e X 2 

s i g n i f i c a n t l y . T h u s , t h e model was amended t o r e f l e c t t h i s i n t e r a c t i o n . 

The two endogenous v a r i a b l e s i n t h e model a r e Attitude and Innovative

ness. As was d i s c u s s e d e a r l i e r , r e g r e s s i o n a n a l y s i s r e v e a l e d t h a t t h e d i r e c t 

e f f e c t s o f t h e v a r i o u s PCI on Innovativeness were g r e a t e r t h a n t h a t o f A t t i 

tude ( as c a l c u l a t e d f r o m t h e i t e m s i n t h e q u e s t i o n n a i r e , A ). T h i s i n d i c a t e d 
m 

t h a t A m i g h t n o t r e f l e c t t h e t h e o r e t i c a l b a s i s o f t h e c o n s t r u c t , and t h u s i t m 

was d e c i d e d n o t t o u s e i t as t h e i n d i c a t o r o f Attitude, t h e l a t e n t v a r i a b l e i n 

t h e s t r u c t u r a l e q u a t i o n m o d e l . R a t h e r , i t was d e c i d e d t o f o l l o w t h e p r e 

s c r i p t i o n s o f t h e t h e o r y and s y n t h e s i s e Attitude f r o m t h e v a r i o u s PCI. To do 

t h i s , t h e r e s p o n s e s t o t h e v a r i o u s Perceived Characteristics ( P C I ) s c a l e s 

become t h e o b s e r v e d i n d i c a t o r s f o r Attitude. A l s o , as i s i n d i c a t e d i n F i g u r e 
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5 - 2 , t h e PCI i n c l u d e d i n t h e m o d e l r e f l e c t t h e d i v i s i o n o f Observability i n t o 

two c o n s t r u c t s , Result Demonstrability and V i s i b i l i t y . 

The o b s e r v e d i n d i c a t o r s f o r Innovativeness a r e t h e s c a l e s f o r Hours, 

Months, and Functions, each o f w h i c h was d e v e l o p e d t o r e f l e c t one o f t h e 

d i m e n s i o n s o f Innovativeness. One o f t h e b e n e f i t s o f u s i n g LISREL i s t h e 

a b i l i t y t o s y n t h e s i s e t h e l a t e n t v a r i a b l e f rom i t s d i s p a r a t e i n d i c a t o r s . As 

d i s c u s s e d e a r l i e r , t h e r e i s no s i n g l e method t o o p e r a t i o n a l i s e Innovativeness 

g i v e n i t s d i f f e r e n t d i m e n s i o n s , and t h u s b e i n g a b l e t o combine t h e v a r i o u s 

s c o r e s i n a m e a n i n g f u l way , e s p e c i a l l y on t h e dependent v a r i a b l e s i d e o f t h e 

e q u a t i o n i s a m a j o r a d v a n t a g e . The i n d i c a t o r , Frequency of Use, was n o t u s e d 

as an i n d i c a t o r f o r Innovativeness f o r two r e a s o n s . F i r s t , as was d i s c u s s e d 

e a r l i e r , b e c a u s e o f t h e way i t was o p e r a t i o n a l i s e d , i t was d i f f i c u l t t o 

i n t e r p r e t . More i m p o r t a n t l y , h o w e v e r , t h e s i m i l a r i t y o f t h e r e s u l t s f o r t h e 

r e g r e s s i o n e q u a t i o n s f o r Frequency and Functions i n d i c a t e d t h a t t h e s e v a r i 

a b l e s a r e l i k e l y t a p p i n g t h e same d i m e n s i o n o f i n n o v a t i v e n e s s . As was d i s c u s 

s e d e a r l i e r , , t h e o v e r a l l Frequency s c o r e i s computed f rom t h e r e s p o n s e s t o t h e 

f r e q u e n c y o f u s e f o r i n d i v i d u a l f u n c t i o n s , and t h u s i s d i r e c t l y r e l a t e d t o t h e 

Functions s c o r e . B e c a u s e o f i t s s i m i l a r i t y to Functions, and t h e r e l a t i v e 

d i f f i c u l t y i n i n t e r p r e t i n g i t s s c o r e s , i t was d e c i d e d t o s i m p l i f y t h e model by 

n o t i n c l u d i n g Frequency i n t h e s t r u c t u r a l e q u a t i o n m o d e l . 

The v a r i o u s e f f e c t p a t h s a r e i l l u s t r a t e d i n F i g u r e 5 - 2 . The B and t h e 

v a r i o u s 2f's h a v e b e e n i n c l u d e d t o i n d i c a t e t h e LISREL n o t a t i o n f o r t h e s e 

p a t h s . Not i n d i c a t e d i n t h e f i g u r e a r e t h e l a b e l s f o r t h e p a t h s f r o m t h e 

l a t e n t v a r i a b l e t o t h e o b s e r v e d i n d i c a t o r s . These a r e l a b e l l e d i n LISREL as 
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5 . 1 5 GOODNESS OF F I T 

The f i r s t s t e p i n a s s e s s i n g t h e m o d e l . w a s t o c h e c k t h e p a r a m e t e r e s t i 

m a t e s , s t a n d a r d e r r o r s , s q u a r e d m u l t i p l e c o r r e l a t i o n s , and c o e f f i c i e n t s o f 

d e t e r m i n a t i o n f o r u n r e a s o n a b l e v a l u e s . A l l v a l u e s seemed r e a s o n a b l e and t h u s 

t h e r e l i a b i l i t y o f t h e v a r i o u s components were t h e n e x a m i n e d . T h i s i s done by 

e x a m i n i n g t h e c o e f f i c i e n t s o f d e t e r m i n a t i o n , w h i c h a c t as g e n e r a l i s e d measures 

o f r e l i a b i l i t y f o r a l l t h e o b s e r v e d v a r i a b l e s j o i n t l y . The v a l u e s f o r b o t h 

t h e x - v a r i a b l e s ( . 9 7 3 ) and y - v a r i a b l e s ( . 9 2 0 ) were v e r y r e a s o n a b l e , c o n f i r m i n g 

t h a t t h e d a t a c o l l e c t i o n s c a l e s c o u l d be u s e d w i t h some c o n f i d e n c e . 

The n e x t s t e p was t o examine t h e v a r i o u s goodness o f f i t i n d i c e s . The 

X 2 was 802 w i t h 99 d e g r e e s o f f r e e d o m . As d i s c u s s e d e a r l i e r , t h i s i n d e x i s 

v e r y s e n s i t i v e t o s a m p l e s i z e , and t h u s t h e f a c t t h a t X 2 was v e r y s i g n i f i c a n t 

was n o t s u r p r i s i n g . Of c o n c e r n , h o w e v e r , was i t ' s m a g n i t u d e i n r e l a t i o n t o t h e 

d e g r e e s o f f r e e d o m . Wheaton e t a l . (1977) s u g g e s t t h a t a X 2 f i v e t i m e s 

g r e a t e r t h a n t h e d e g r e e s o f f r e e d o m i s a c c e p t a b l e , b u t t h e s m a l l e r t h e r a t i o 

t h e b e t t e r . F o r t h i s m o d e l , h o w e v e r , X 2 / d . f . i s a p p r o x i m a t e l y 8 . 1 . On t h e 

o t h e r h a n d , t h e goodness o f f i t i n d e x (GFI ) . a t . 8 1 9 , and a d j u s t e d GFI ( A G F I ) 

a t . 7 5 1 , i n d i c a t e r e a s o n a b l e f i t s o f t h e model t o t h e d a t a . A l t h o u g h , as 

d i s c u s s e d e a r l i e r , t h e r e i s no s t a n d a r d a g a i n s t w h i c h t o j u d g e t h e s e v a l u e s , 

t h e y c a n be u s e d t o compare c o m p e t i n g m o d e l s . T h i s was done t o examine m o d e l s 

w h i c h e l i m i n a t e d Voluntariness and SN i n one i n s t a n c e , and j u s t Voluntariness 

i n t h e s e c o n d c a s e . F o r t h e m o d e l w h i c h e l i m i n a t e d Voluntariness t h e x 2 / d f 

r a t i o was b a s i c a l l y u n c h a n g e d ( 8 . 2 ) , as was t h e AGFI ( . 7 4 9 ) . T h i s i n d i c a t e d 

t h a t t h e r e d u c e d m o d e l f i t t h e d a t a no b e t t e r t h a n t h e f u l l m o d e l , w h i l e o t h e r 

m e a s u r e s s u c h as t h e c o e f f i c i e n t s o f d e t e r m i n a t i o n w o r s e n e d f o r t h e r e d u c e d 

m o d e l . The same r e s u l t s were t r u e o f t h e model w h i c h e l i m i n a t e d b o t h SN and 

Voluntariness. The X 2 / d f r a t i o w o r s e n e d t o 1 0 . 3 , w h i l e t h e AGFI r e m a i n e d v e r y 
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c l o s e t o t h e f u l l m o d e l a t . 7 7 5 . A g a i n , o t h e r i n d i c e s s u c h as t h e c o e f f i c i e n t 

o f d e t e r m i n a t i o n a l s o were l o w e r , w h i c h i n d i c a t e d t h a t t h e model c o n t a i n i n g 

a l l c o n s t r u c t s was t h e b e t t e r t h a n any w h i c h e l i m i n a t e d a p a r t i c u l a r c o n 

s t r u c t . 

One o t h e r d i a g n o s t i c was a l s o c h e c k e d . T h i s was t h e r o o t mean s q u a r e 

r e s i d u a l ( R M R ) , w h i c h l i k e t h e o t h e r d i a g n o s t i c s , can o n l y be u s e d i n r e l a t i v e 

t e r m s , i n t h i s c a s e w i t h r e s p e c t t o t h e v a r i a n c e s and c o v a r i a n c e s i n t h e 

o b s e r v e d d a t a m a t r i x . F o r t h e o b s e r v e d m a t r i x , t h e v a l u e s r a n g e d f r o m s e v e r a l 

l e s s t h a n 1 .0 t o s e v e r a l w e l l above 1 0 . 0 , w i t h some much l a r g e r . The v a l u e o f 

t h e RMR was 4 . 2 , w h i c h seemed r e a s o n a b l e g i v e n t h e o v e r a l l range o f v a l u e s i n 

t h e v a r i a n c e - c o v a r i a n c e m a t r i x . I t was a l s o r o u g h l y e q u i v a l e n t t o t h e v a l u e s 

f o r t h e r e d u c e d models d e s c r i b e d a b o v e , a g a i n i n d i c a t i n g t h a t t h e s e m o d e l s 

o f f e r e d no g a i n s i n o v e r a l l f i t o f t h e m o d e l t o t h e d a t a . 

F i n a l l y , one f u r t h e r " r e d u c e d " m o d e l was e x a m i n e d . A n a l y s i s o f t h e 

l o a d i n g s o f some o f t h e PCI on Attitude, and t h e s i z e o f t h e i r r e s i d u a l s , 

i n d i c a t e d t h a t i n c l u s i o n o f some o f t h e PCI m i g h t be d e t r a c t i n g f r o m t h e 

o v e r a l l f i t o f t h e m o d e l . T h e r e f o r e , a. m o d e l was c o n s t r u c t e d w h i c h e l i m i n a t e d 

T r i a l a b i l i t y , V i s i b i l i t y , Image, and Avoidance. As a r e s u l t , t h e c o e f f i c i e n t 

o f d e t e r m i n a t i o n f o r t h e y - v a r i a b l e s i m p r o v e d f r o m .92 t o . 9 6 , w h i c h i n d i c a t e d 

a s l i g h t l y b e t t e r f i t . The AGFI i m p r o v e d t o .81 f r o m . 7 5 , a g a i n i n d i c a t i n g a 

• b e t t e r o v e r a l l f i t . On t h e o t h e r h a n d , t h e RMR i n c r e a s e d t o 5 . 5 , and t h e 

X 2 / d f r a t i o w o r s e n e d t o 8 .5 f r o m 8 . 1 . F u r t h e r m o r e , t h e SMC's f o r . t h e s t r u c 

t u r a l e q u a t i o n s a l s o d e t e r i o r a t e d v e r y s l i g h t l y t o .67 f rom .68 f o r Innova

tiveness, and t o .30 f rom .31 f o r Attitude. G i v e n t h e s e m i x e d r e s u l t s , and 

t h e l a c k o f any t h e o r e t i c a l r e a s o n f o r e l i m i n a t i n g t h e s e v a r i a b l e s , i t was 
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d e c i d e d t o u s e t h e f u l l model t h e d a t a a n a l y s i s . The " f i t " i n d i c e s f o r t h e 

v a r i o u s models a r e s u m m a r i s e d i n T a b l e 5 - 1 0 . 

The n e x t s tage ' was t o examine t h e i n d i v i d u a l components o f t h e o v e r a l l 

m o d e l , and t h e i r : l i n k a g e s . T a b l e 5 - 1 1 and F i g u r e 5 - 3 p r o v i d e t h e g e n e r a l 

r e s u l t s ' o f t h e m o d e l l i n g , w i t h a l l t h e v a l u e s i n d i c a t e d i n F i g u r e 5 -3 b e i n g 

s i g n i f i c a n t a t t h e p< .001 l e v e l . These a r e d i s c u s s e d b e l o w . 

5.16 ATTITUDE - CAUSES AND EFFECTS 

The f i r s t component o f t h e model e x a m i n e d was Attitude. A g a i n , i t 

s h o u l d be e m p h a s i s e d t h a t Attitude i n t h i s a n a l y s i s was svntb.es i s ed f r o m t h e 

v a r i o u s PCI, and i s n o t d i r e c t l y c o m p a r a b l e t o Attitude ,as d i r e c t l y measured 

(A ). T a b l e 5 - 1 1 i n d i c a t e s t h e f a c t o r l o a d i n g s o f t h e v a r i o u s PCI on A t t i -m 

tude, t h e i r s i g n i f i c a n c e , s t a n d a r d e r r o r s , and s t a n d a r d i s e d v a l u e s . I f 

i n d i v i d u a l s a c t u a l l y s y n t h e s i s e an Attitude f r o m t h e v a r i o u s PCI, as i n d i c a t e d 

by t h e t h e o r y and as d e f i n e d i n t h e m o d e l , one w o u l d e x p e c t t h e v a r i o u s 

o b s e r v e d i n d i c a t o r s o f t h e PCI t o s h a r e v a r i a n c e and t h u s l o a d on t h e l a t e n t 

v a r i a b l e . The r e s u l t s i n d i c a t e t h a t a l l PCI, e x c e p t Avoidance, have s i g n i f i 

c a n t l o a d i n g s w h i c h s u p p o r t s t h e t h e o r y i n g e n e r a l . I t a l s o i n d i c a t e s t h a t 

Avoidance has l i t t l e e f f e c t on Attitude as s y n t h e s i s e d . T h i s i n t u r n s u p p o r t s 

H 3 , t h a t Avoidance w i l l have a c o n t r i b u t i o n l e s s t h a n any o t h e r PCI i n t h e 

f o r m a t i o n o f o n e ' s Attitude t o w a r d s a d o p t i n g PWS. 

The s t a n d a r d i s e d s o l u t i o n a l l o w s t h e e f f e c t s i z e s o f t h e d i f f e r e n t PCI 

t o be compared ( s e e F i g u r e 5 - 3 ) . V A v i s u a l i n s p e c t i o n ( q u a l i t a t i v e a n a l y s i s ) 

o f t h e s t a n d a r d i s e d l o a d i n g s i n d i c a t e t h a t t h e PCI p r o b a b l y f i t i n t o t h r e e 

t i e r s o f i n f l u e n c e , w i t h t h e . most i n f l u e n t i a l t i e r i n c l u d i n g Compatibility 

(X=1 .12) and R e l a t i v e Advantage ( X = 1 . 0 0 ) . The s e c o n d t i e r i n c l u d e s Result 

http://svntb.es
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D e m o n s t r a b i l i t y (X= .70 ) and Ease of Use ( X = . 6 4 ) , w i t h T r i a l a b i l i t y ( X = . 4 1 ) , 

Image (X= .39) and V i s i b i l i t y (X= .37) i n t h e t h i r d t i e r . These r e s u l t s do n o t 

s u p p o r t H2, t h a t R e l a t i v e A d v a n t a g e w i l l h a v e a c o n t r i b u t i o n g r e a t e r t h a n any 

o t h e r P C I i n t h e f o r m a t i o n o f Attitude. N e v e r t h e l e s s , i t does a p p e a r t o p l a y 

a m a j o r r o l e , w i t h an e f f e c t v e r y s l i g h t l y l e s s t h a n t h a t o f C o m p a t i b i l i t y . 

As i l l u s t r a t e d i n F i g u r e 5 - 3 , . SN has a s i g n i f i c a n t e f f e c t o n Attitude 

( Y = . 5 3 ) . T h i s s u p p o r t s H5, t h a t SN w i l l i n f l u e n c e o n e ' s Attitude t o w a r d s 

a d o p t i n g PWS. F u r t h e r m o r e , V o l u n t a r i n e s s a l s o has a d i r e c t n e g a t i v e e f f e c t 

( y = - . 1 5 ) , w h i c h s u p p o r t s H7, t h a t i t i s n e g a t i v e l y r e l a t e d t o o n e ' s a t t i t u d e . 

T h u s , t h e r e s u l t s o f s t r u c t u r a l m o d e l l i n g c o n f i r m t h e r e s u l t s o f t h e r e g r e s 

s i o n a n a l y s i s . F u r t h e r m o r e , a l t h o u g h t h e i n f l u e n c e s o f e x t e r n a l v a r i a b l e s on 

A t t i t u d e was n o t a f o c u s o f t h i s r e s e a r c h , t h e s q u a r e d m u l t i p l e c o r r e l a t i o n 

f o r t h e Attitude e q u a t i o n s i s . 3 0 7 . T h i s i n d i c a t e s t h a t SN and V o l u n t a r i n e s s 

a c c o u n t f o r a p p r o x i m a t e l y 31% o f t h e v a r i a n c e i n Attitude. 

F i n a l l y , a s . t h e T a b l e 5 - 1 1 and F i g u r e 5 -3 show, Attitude has a s i g n i f i 

c a n t e f f e c t o n I n n o v a t i v e n e s s ( B = . 5 6 ) . T h i s s u p p o r t s HI, t h a t Attitude w i l l 

i n f l u e n c e o n e ' s i n n o v a t i v e n e s s w i t h r e s p e c t t o PWS u s a g e . F u r t h e r m o r e , 

A t t i t u d e has t h e g r e a t e s t d i r e c t e f f e c t o f t h e t h r e e c o n s t r u c t s h y p o t h e s i s e d 

t o a f f e c t I n n o v a t i v e n e s s . 

5.17 SUBJECTIVE NORM - CAUSES AND EFFECTS 

As i n d i c a t e d i n T a b l e 5 - 1 1 , t h e v a r i o u s ' S N ' s f o r t h e s p e c i f i c r e f e r e n t s 

a l l l o a d e d s i g n i f i c a n t l y on t h e l a t e n t v a r i a b l e , S u b j e c t i v e Norm. I n a d d i 

t i o n , as was d i s c u s s e d e a r l i e r , t h e p e r c e i v e d V o l u n t a r i n e s s i n d i c a t o r a l s o 

l o a d e d on S u b j e c t i v e Norm, a l t h o u g h as i n d i c a t e d i n t h e s t a n d a r d i s e d s o l u t i o n , 

i t s w e i g h t ( X = - l . l ) w a s . much l e s s t h a n t h e o t h e r components . As w i t h 
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Attitude, there appear to be three t i e r s of influence among the various 

indicators. The most i n f l u e n t i a l includes Supervisor (X=8.6) and Senior 

Management (X=8.3), while Peers (X=5.5) and Subordinates (X=4.9) are i n the 

second t i e r . Voluntariness i s the only variable i n the t h i r d tier.. As 

indicated, i t s magnitude i s much less than the other indicators, as well as 

being reversed i n sign. This relates to i t s d e f i n i t i o n , i n that the higher 

the score on t h i s v a r i a b l e , the more voluntary i s PWS usage. On the other 

hand, the higher the S N scores, the greater i s the pressure from one's r e f e r 

ents to use PWS. 

As i s portrayed i n Figure 5-3, S N has s i g n i f i c a n t effects on both 

Attitude, ( H 5 , as discussed above), and on Innovativeness. Thus, H 4 , that S N 

w i l l a ffect one's Innovativeness i s also supported. A result not expected 

from,the theory, however, i s the fact that the ef f e c t of S N on Innovativeness 

(2f=.21) i s approximately only 40% of i t s effect on Attitude (2f=.53). Although 

t h i s i s not posited by Reasoned Action theory, as discussed i n Chapter Three, 

i t does p a r a l l e l the findings of Christensen (1987), who found that the e f f e c t 

of S N on one's Intention to use a Decision Support System (3f=.25), was ap

proximately 54% of i t s e f f e c t on Attitude (J=.46). Thus, S N has both d i r e c t 

and i n d i r e c t e f f e c t s on Innovativeness. The t o t a l e f f e c t (T.E.) can be 

calculated as the sum of the d i r e c t e f f e c t and the product of the path coef

f i c i e n t to Attitude and from Attitude to Innovativeness. That i s : 

Total E f f e c t (T.E.) = J + (IT x P ) 
= .21 + (.53 x .56) 
= .51 

As can be seen from the above result, the o v e r a l l effect of S N 

(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 

T h e r e i s o n l y one i n d i c a t o r f o r V o l u n t a r i n e s s , t h e s c a l e composed o f t h e 

v a r i o u s p e r c e i v e d V o l u n t a r i n e s s i t e m s . T h u s , t h e l o a d i n g o f t h e i n d i c a t o r was 

f i x e d a t 1 .0 f o r t h e s t r u c t u r a l e q u a t i o n m o d e l . F i g u r e 5 - 3 i l l u s t r a t e s t h a t 

V o l u n t a r i n e s s has s i g n i f i c a n t e f f e c t s on b o t h A t t i t u d e (#=- .15) , s u p p o r t i n g H6 

as d i s c u s s e d above,, and on I n n o v a t i v e n e s s ( 3 = - . 3 7 ) , w h i c h s u p p o r t s H 7 , t h a t i t 

i s n e g a t i v e l y r e l a t e d t o A t t i t u d e . F u r t h e r , i t s d i r e c t e f f e c t on I n n o v a t i v e 

n e s s i s r o u g h l y 2\ t i m e s g r e a t e r t h a n on A t t i t u d e . As w i t h SN, h o w e v e r , 

V o l u n t a r i n e s s a l s o has an i n d i r e c t e f f e c t on I n n o v a t i v e n e s s . Once a g a i n , t h e 

t o t a l e f f e c t s c a n be c a l c u l a t e d as f o l l o w s : 

T o t a l E f f e c t = + ( * 2 2 x B ^ ) 

= - . 3 7 + ( - . 1 5 x . 5 6 ) 

= - . 4 5 

The above r e s u l t i n d i c a t e s i f a l l p a t h s a r e c o n s i d e r e d , t h e t o t a l 

e f f e c t s o f V o l u n t a r i n e s s on I n n o v a t i v e n e s s ( T . E . = - . 4 5 ) a p p r o a c h t h o s e o f b o t h 

SN ( T . E . = . 5 1 ) and A t t i t u d e ( B = . 5 6 ) . 

5.19 INNOVATIVENESS 

I n n o v a t i v e n e s s was s y n t h e s i s e d f r o m t h r e e . i n d i c a t o r s , H o u r s o f PWS u s e 

p e r week, M o n t h s s i n c e PWS f i r s t a d o p t e d , and number o f PWS F u n c t i o n s u s e d . 

As shown i n F i g u r e 5 - 3 , t h e t h r e e i n d i c a t o r s had q u i t e d i f f e r e n t c o n t r i b u 

t i o n s , a l t h o u g h a l l l o a d e d s i g n i f i c a n t l y on I n n o v a t i v e n e s s . The most s i g 

n i f i c a n t was M o n t h s ( X = 1 7 . 9 ) , w h i c h r e f l e c t s t h e t r a d i t i o n a l p e r s p e c t i v e o f 

I n n o v a t i v e n e s s , e a r l y a d o p t i o n . The s e c o n d most i n f l u e n t i a l i n d i c a t o r , 

F u n c t i o n s ( X = 9 . 7 ) , a g a i n r e f l e c t s t h e i d e a o f a d o p t i n g s o m e t h i n g new, i n t h i s 

c a s e d i f f e r e n t u s e s t o w h i c h t h e PWS c a n be p u t . F i n a l l y , H o u r s , was t h e 

l e a s t i n f l u e n t i a l ( X = 2 . 6 ) . T h i s makes, s e n s e when t h e e f f e c t o f V o l u n t a r i n e s s , 

w h i c h c o m p e l s u s a g e , i s c o n s i d e r e d . I f l e f t t o o n e ' s own c h o i c e , one m i g h t be 
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l e s s " i n n o v a t i v e " . T h u s , t h e r a n k i n g o f i n f l u e n c e o f t h e v a r i o u s i n d i c a t o r s 

makes t h e o r e t i c a l s e n s e . 

As was d i s c u s s e d e a r l i e r , Innovativeness i s s i g n i f i c a n t l y a f f e c t e d by 

a l l o t h e r l a t e n t v a r i a b l e s i n t h e m o d e l . The t o t a l e f f e c t s o f t h e t h r e e 

" i n d e p e n d e n t " v a r i a b l e s on Innovativeness, s u m m a r i s e d b e l o w , i n d i c a t e t h a t 

t h e r e i s n o t a v e r y l a r g e d i f f e r e n c e i n t h e o v e r a l l e f f e c t s o f t h e t h r e e 

v a r i a b l e s : 

Variable T o t a l E f f e c t s 

A t t i t u d e .56 
Subjective Norm -51 
Voluntariness - . 4 5 

I n t o t a l , a p p r o x i m a t e l y 68% o f t h e v a r i a n c e i n I n n o v a t i v e n e s s i s a c 

c o u n t e d f o r b y t h e s e t h r e e v a r i a b l e s . The s q u a r e d m u l t i p l e c o r r e l a t i o n f o r 

t h e i n n o v a t i v e n e s s s t r u c t u r a l e q u a t i o n , e q u i v a l e n t t o R 2 , i s . 6 7 5 . T h i s 

p r o v i d e s good s u p p o r t f o r t h e model as d e v e l o p e d . 

5.20 SUMMARY OF RESULTS: STRUCTURAL EQUATION MODELLING 

; I n g e n e r a l , -the r e s e a r c h model as d e v e l o p e d i n C h a p t e r 3 was s u p p o r t e d 

b y t h e LISREL a n a l y s i s . The v a r i o u s goodness o f f i t i n d i c e s i n d i c a t e d t h a t 

t h e model a d e q u a t e l y f i t t h e d a t a . Two r e d u c e d m o d e l s , w h i c h e l i m i n a t e d SN 

and Voluntariness, p r o v i d e d w o r s e f i t s . The v a r i o u s PCI l o a d e d s i g n i f i c a n t l y 

o n Attitude, w i t h t h e e x c e p t i o n o f Avoidance. The same h o l d s t r u e f o r t h e 

v a r i o u s components o f SN and Innovativeness, each o f w h i c h l o a d e d s i g n i f i 

c a n t l y on t h e i r r e s p e c t i v e l a t e n t v a r i a b l e s . The h y p o t h e s i s e d p a t h s among t h e 

v a r i a b l e s were a l l s i g n i f i c a n t , and t h e e f f e c t s were i n t h e r i g h t d i r e c t i o n . 

T h u s , t h e h y p o t h e s e s r e f l e c t e d i n t h e r e s e a r c h model a r e s u p p o r t e d . F i n a l l y , 
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a l t h o u g h t h e d i r e c t e f f e c t s on i n n o v a t i v e n e s s o f t h e t h r e e " i n d e p e n d e n t " 

l a t e n t v a r i a b l e s d i f f e r e d somewhat , t h e i r t o t a l " e f f e c t s were q u i t e s i m i l a r , 

i n d i c a t i n g t h a t . t h e y p l a y f a i r l y e q u a l r o l e s i n d e t e r m i n i n g o n e ' s i n n o v a t i v e 

n e s s w i t h r e s p e c t t o PWS u s a g e . 

SECTJON E: SUMMARY OF DATA ANALYSIS 

5.21 GENERAL 

T h r e e s e p a r a t e t e c h n i q u e s were u s e d t o a n a l y s e t h e d a t a . The f i r s t 

a p p r o a c h was t o compare t h e d e s c r i p t i v e s t a t i s t i c s f o r adopters and non-

adopters o f PWS. As d i s c u s s e d e a r l i e r , adoption o r non-adoption c a n be 

c o n s i d e r e d a c r u c i a l t e s t o f juonovativeness, and t h e r e f o r e any d i f f e r e n c e s 

b e t w e e n t h e s e two g r o u p s s h o u l d p r o v i d e i n s i g h t i n t o t h e e f f e c t s o f t h e 

i n d e p e n d e n t v a r i a b l e s . F o l l o w i n g t h a t , regression analysis was u s e d t o e x 

amine t h e d i f f e r e n t r e l a t i o n s h i p s be tween t h e v a r i o u s i n d e p e n d e n t v a r i a b l e s 

and t h e t h r e e d i m e n s i o n s o f i n n o v a t i v e n e s s , adoptive, implementation, and use. 

By n e c e s s i t y , t h e r e l a t i o n s h i p s had t o be examined f o r each d i m e n s i o n o f 

i n n o v a t i v e n e s s i n d e p e n d e n t l y . F i n a l l y , s t r u c t u r a l equation modelling was u s e d 

t o a n a l y s e t h e r e s e a r c h m o d e l as a w h o l e , i n c l u d i n g t h e s i m u l t a n e o u s a s s e s s 

ment o f t h e v a r i o u s e f f e c t p a t h s i n t h e m o d e l . I n g e n e r a l , t h e o v e r a l l 

r e s u l t s p r o v i d e d c l e a r s u p p o r t f o r t h e r e s e a r c h m o d e l . The r e s u l t s t o t e s t s 

o f t h e r e s e a r c h h y p o t h e s e s u s i n g t h e d i f f e r e n t a n a l y t i c a l a p p r o a c h e s a r e 

s u m m a r i s e d b e l o w . F i r s t , h o w e v e r , a b r i e f summary o f t h e d e s c r i p t i v e s t a t i s 

t i c s i s p r o v i d e d . 

5.22 SUMMARY OF DESCRIPTIVE STATISTICS 

I n g e n e r a l , u s e o f PWS was v i e w e d q u i t e f a v o u r a b l y a c r o s s t h e e n t i r e 

s a m p l e . " W h i l e t h e r e were s i g n i f i c a n t d i f f e r e n c e s be tween them, b o t h adopters 
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and non-adopters o f PWS h a d p o s i t i v e o v e r a l l a t t i t u d e s t o w a r d s PWS u s a g e , and 

p o s i t i v e p e r c e p t i o n s o f t h e outcomes o f p e r s o n a l l y u s i n g PWS. T h e r e a p p e a r e d 

t o be no s i g n i f i c a n t c o n c e r n s a b o u t t h e p o t e n t i a l l y n e g a t i v e a s p e c t s o f PWS 

u s a g e among e i t h e r g r o u p . The r e s u l t s show t h a t PWS have made a c o n s i d e r a b l e 

p e n e t r a t i o n i n t o t h e w o r k p l a c e , i n t h a t a p p r o x i m a t e l y 77% o f t h e sample h a d 

a d o p t e d PWS u s a g e . The p e n e t r a t i o n l e v e l s f o r t h i s sample were f a i r l y u n i f o r m 

a c r o s s a i l o r g a n i s a t i o n a l l e v e l s , i n c l u d i n g s e n i o r e x e c u t i v e s . I n s p i t e o f 

t h e a l r e a d y s i g n i f i c a n t p e n e t r a t i o n , h o w e v e r , t h e r e s u l t s a l s o show t h a t t h e 

a d o p t i o n r a t e has n o t s l o w e d , w h i c h i n d i c a t e s t h a t t h e r e i s p e n e t r a t i o n l i k e l y 

s t i l L t o o c c u r , and t h a t t h e s a t u r a t i o n p o i n t may a p p r o a c h a l m o s t t h e e n t i r e 

o r g a n i s a t i o n . . . 

I n g e n e r a l , a d o p t e r s o f PWS u s e t h e machine f o r a p p r o x i m a t e l y s i x 

d i f f e r e n t f u n c t i o n s d u r i n g a b o u t h a l f o f t h e i r w o r k i n g h o u r s . S t r a i g h t 

i n f o r m a t i o n r e t r i e v a l and e l e c t r o n i c m a i l were c o n s i s t e n t l y t h e most w i d e l y 

u s e d f u n c t i o n s , w i t h f o u r t h g e n e r a t i o n programming l a n g u a g e s ( 4 G L ' s ) b e i n g 

c o n s i s t e n t l y . t h e l e a s t w i d e l y a d o p t e d . Among t h e o t h e r f u n c t i o n s , some a r e 

more " p o p u l a r " a t d i f f e r e n t l e v e l s o f t h e o r g a n i s a t i o n . F o r e x a m p l e , some o f 

t h e . more " s p e c i a l i s e d " f u n c t i o n s s u c h as g r a p h i c s , m o d e l l i n g s y s t e m s , and 

d a t a b a s e sys tems had a d o p t i o n r a t e s w h i c h v a r i e d a c r o s s t h e o r g a n i s a t i o n . One 

i n t e r e s t i n g f i n d i n g was t h a t t h e a d o p t i o n " l e v e l o f word p r o c e s s i n g was h i g h e r 

among s e n i o r e x e c u t i v e s (78%) t h a n among c l e r i c a l w o r k e r s (72%). 

5.23 SUMMARY OF HYPOTHESIS TESTING 

5 . 2 3 . 1 Hypothesis One 

O n e ' s a t t i t u d e t o w a r d s u s i n g PWS w i l l i n f l u e n c e o n e ' s a c t u a l 
innovativeness w i t h r e s p e c t t o PWS u s a g e . 

T h i s h y p o t h e s i s was s u p p o r t e d by a l l t h r e e a n a l y s e s . F i r s t , a d o p t e r s 
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h a d a s i g n i f i c a n t l y more p o s i t i v e Attitude ( as d i r e c t l y m e a s u r e d , A ) t h a n 
m 

non-adopters o f PWS. S e c o n d l y , when r e g r e s s e d w i t h Subjective Norm and 

Voluntariness o n t h e v a r i o u s d i m e n s i o n s o f Innovativeness, A was t h e most 
m 

s i g n i f i c a n t v a r i a b l e f o r a l l d i m e n s i o n s e x c e p t implementation ( o p e r a t i o n a l i s e d 

as Hours o f u s e p e r w e e k ) , where i t was t h e s e c o n d most s i g n i f i c a n t v a r i a b l e . 

F i n a l l y , i n u s i n g LISREL, when Attitude i s synthesised f r o m i t s t h e o r e t i c a l 

c o m p o n e n t s , i t has t h e s t r o n g e s t d i r e c t , and o v e r a l l , e f f e c t o f t h e t h r e e 

" i n d e p e n d e n t " v a r i a b l e s . I n c o n c l u s i o n , t h e r e s u l t s s t r o n g l y s u p p o r t t h e 

h y p o t h e s i s e d r o l e o f Attitude, w h i c h e v e r way i t i s o p e r a t i o n a l i s e d , w i t h 

r e s p e c t t o Innovativeness. . 

5.23.2 Hypothesis Two 

Relative Advantage w i l l have a c o n t r i b u t i o n g r e a t e r t h a n any o t h e r 
PCI i n t h e f o r m a t i o n o f o n e ' s a t t i t u d e t o w a r d s a d o p t i n g PWS. 

T h i s h y p o t h e s i s was s u p p o r t e d o n l y i n t h e r e g r e s s i o n a n a l y s i s o f t h e 

v a r i o u s PCI on A t t i t u d e as d i r e c t l y measured (A ) . The B e t a w e i g h t o f Rela-
m 

t i v e Advantage was t h r e e t i m e s l a r g e r t h a n t h e n e x t most s i g n i f i c a n t P C I . 

N e v e r t h e l e s s , as has been d i s c u s s e d i t i s l i k e l y t h a t A does n o t r e f l e c t t h e 
m 

t h e o r e t i c a l c o n s t r u c t , and t h u s t h e r e s u l t s o f t h i s a n a l y s i s a r e s u s p e c t . 

When Attitude was s y n t h e s i s e d i n t h e LISREL a n a l y s i s , t h e l o a d i n g o f Relative 

Advantage on A t t i t u d e was s e c o n d t o t h a t o f Compatibility. F u r t h e r m o r e , when 

t h e means o f t h e v a r i o u s PCI were compared be tween adopters and non-adopters, 

Relative Advantage h a d o n l y t h e s e c o n d h i g h e s t d i f f e r e n c e , once a g a i n c o m i n g 

a f t e r Compatibility. W h i l e t h e d i f f e r e n c e s b e t w e e n Compatibility and Relative 

Advantage a r e n o t l a r g e , and l i k e l y o f no p r a c t i c a l s i g n i f i c a n c e , t h e f a c t 

r e m a i n s t h a t t h e e f f e c t s o f Relative Advantage do n o t d o m i n a t e t h e o t h e r s as 

was e x p e c t e d . F i n a l l y , when t h e PCI were i n d i v i d u a l l y r e g r e s s e d on t h e Inno

vativeness m e a s u r e s , Relative Advantage e n t e r e d o n l y t h e e q u a t i o n f o r adoptive 
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i n n o v a t i v e n e s s , o p e r a t i o n a l i s e d as Months e l a p s e d s i n c e t h e PWS was f i r s t 

a d o p t e d . T h u s , H 2 , was g e n e r a l l y n o t s u p p o r t e d . 

5 . 2 3 . 3 H y p o t h e s i s Three 

Computer a v o i d a n c e w i l l have a c o n t r i b u t i o n l e s s t h a n any o t h e r 
PCI i n t h e f o r m a t i o n o f o n e ' s a t t i t u d e t o w a r d s a d o p t i n g PWS. 

T h i s h y p o t h e s i s was s u p p o r t e d by two o f t h e a n a l y s e s , w i t h t h e e x c e p t i o n 

b e i n g t h e r e g r e s s i o n o f t h e PCI on A t t i t u d e . I n t h i s r e g r e s s i o n , A v o i d a n c e 

was t h e f o u r t h most s i g n i f i c a n t P C I , a f t e r R e l a t i v e A d v a n t a g e , E a s e of Use, 

and C o m p a t i b i l i t y . On t h e o t h e r h a n d , t h e r e was no d i f f e r e n c e be tween a d o p t 

ers and n o n - a d o p t e r s w i t h r e s p e c t t o A v o i d a n c e , and A v o i d a n c e d i d n o t l o a d a t 

a l l on A t t i t u d e as s y n t h e s i s e d i n t h e L I S R E L a n a l y s i s . 

5 . 2 3 . 4 H y p o t h e s i s Four 

T h e s u b j e c t i v e norm w i l l i n f l u e n c e o n e ' s i n n o v a t i v e n e s s w i t h 
r e s p e c t t o PWS u s a g e . 

T h i s h y p o t h e s i s was a l s o s u p p o r t e d by two o f t h e a n a l y s e s , a g a i n w i t h 

t h e e x c e p t i o n b e i n g t h e r e g r e s s i o n a n a l y s i s / The o v e r a l l SN, when c a l c u l a t e d 

as t h e sum o f t h e v a r i o u s r e f e r e n t l e v e l S N , was n o t s i g n i f i c a n t when r e g r e s 

s e d w i t h V o l u n t a r i n e s s and A t t i t u d e ( A ) on t h e I n n o v a t i v e n e s s d i m e n s i o n s . 

m 

F u r t h e r m o r e , when t h e i n d i v i d u a l PCI and r e f e r e n t l e v e l SN were r e g r e s s e d on 

t h e v a r i o u s I n n o v a t i v e n e s s d i m e n s i o n s , t h e o n l y s t a t i s t i c a l l y s i g n i f i c a n t SN 

was t h a t f o r s u b o r d i n a t e s w i t h r e s p e c t t o u s e i n n o v a t i v e n e s s . On t h e o t h e r 

h a n d , t h e r e w e r e s i g n i f i c a n t d i f f e r e n c e s be twden a d o p t e r s 1 and non -adopters f o r 

a l l t h e r e f e r e n t l e v e l SN- The most t e l l i n g i n d i c a t i o n o f t h e p o t e n t i a l 

i n f l u e n c e o f S N , - h o w e v e r , was t h e L I S R E L a n a l y s i s w h i c h s y n t h e s i s e d SN f r o m 

i t s i n d i v i d u a l c o m p o n e n t s . . I n t h i s c a s e , n o t o n l y d i d SN have a s i g n i f i c a n t 
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d i r e c t e f f e c t on I n n o v a t i v e n e s s , i t s t o t a l e f f e c t was c l o s e t o t h a t o f A t t i 

t u d e . 

5 . 2 3 . 5 H y p o t h e s i s F i v e 

The S u b j e c t i v e Norm w i l l i n f l u e n c e o n e ' s A t t i t u d e w i t h r e s p e c t t o 
PWS u s a g e . 

T h i s h y p o t h e s i s was w e l l s u p p o r t e d . F i r s t , when r e g r e s s e d w i t h t h e PCI 

o n A t t i t u d e as d i r e c t l y m e a s u r e d ( A ) , S u b j e c t i v e Norm h a d t h e s e c o n d l a r g e s t 
m 

B e t a w e i g h t . T h i s was r e p l i c a t e d i n t h e L I S R E L a n a l y s i s , w h i c h i n d i c a t e d t h a t 

i t h a d a r e l a t i v e l y , l a r g e e f f e c t on t h e l a t e n t v a r i a b l e , A t t i t u d e . These 

r e s u l t s r e f l e c t t h e f i n d i n g s o f o t h e r s ( s e e f o r example R y a n , 1982; C h r i s t e n -

s e n , 1987), and a r g u e f o r a d d i n g t o t h e R e a s o n e d A c t i o n model t h e p a t h f rom SN 

t o A t t i t u d e . 

5 . 2 3 . 6 H y p o t h e s i s S i x 

V o l u n t a r i n e s s i s n e g a t i v e l y r e l a t e d t o o n e ' s I n n o v a t i v e n e s s w i t h 
r e s p e c t t o PWS u s a g e . 

T h i s h y p o t h e s i s was s u p p o r t e d by a l l a n a l y s i s a p p r o a c h e s . F i r s t , t h e r e 

was a s i g n i f i c a n t d i f f e r e n c e b e t w e e n a d o p t e r s and n o n - a d o p t e r s w i t h r e s p e c t t o 

t h i s v a r i a b l e , w i t h a d o p t e r s r e p o r t i n g a much l o w e r l e v e l o f V o l u n t a r i n e s s . 

S e c o n d l y , V o l u n t a r i n e s s was s i g n i f i c a n t i n a l l r e g r e s s i o n e q u a t i o n s , w i t h 

n e g a t i v e B e t a w e i g h t s . F i n a l l y , t h e p a t h f rom V o l u n t a r i n e s s t o I n n o v a t i v e n e s s 

was s i g n i f i c a n t i n t h e L I S R E L a n a l y s i s , w i t h t h e v a l u e o f t h e s t r u c t u r a l 

c o e f f i c i e n t b e i n g n e g a t i v e (3\o = -.37). 
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5 . 2 3 . 7 Hypothesis Seven 

Voluntariness i s n e g a t i v e l y r e l a t e d t o o n e ' s Attitude t o w a r d s 
u s i n g PWS. 

T h i s h y p o t h e s i s was a l s o s u p p o r t e d i n t h e two a n a l y s e s w h i c h i n v e s t i 

g a t e d i t . F i r s t , when r e g r e s s e d on Attitude as d i r e c t l y m e a s u r e d (A ), 
m 

Voluntariness was s i g n i f i c a n t and h a d a n e g a t i v e B e t a w e i g h t . S e c o n d l y , i n 

t h e LISREL a n a l y s i s , t h e p a t h b e t w e e n Voluntariness and Attitude as s y n t h e s 

i s e d was s i g n i f i c a n t , w i t h a n e g a t i v e p a t h c o e f f i c i e n t ( * 2 2 = " - 1 5 ) . ' 

5.24 ' GENERAL SUMMARY OF RESULTS 

O v e r a l l , as has been i n d i c a t e d , t h e v a r i o u s a n a l y s e s s u p p o r t t h e r e 

s e a r c h model as i t was d e v e l o p e d , i n c l u d i n g w h i c h c o n s t r u c t s a r e i n t h e m o d e l , 

and t h e l i n k a g e s t h a t e x i s t among t h e m . I n g e n e r a l , as i s s u m m a r i s e d i n 

T a b l e : 5 - 1 2 , t h e s p e c i f i c h y p o t h e s e s t h a t were d e v e l o p e d were s u p p o r t e d , 

a l t h o u g h some r e c e i v e d o n l y m i x e d s u p p o r t . None o f t h e s e h y p o t h e s e s was 

c r i t i c a l t o t h e o v e r a l l m o d e l . F i n a l l y , , i t i s b e l i e v e d t h a t t h e LISREL 

a n a l y s i s s h o u l d be c o n s i d e r e d t h e most a c c u r a t e o f t h e v a r i o u s a p p r o a c h e s . As 

has b e e n d i s c u s s e d , i t overcomes s e v e r a l i n a d e q u a c i e s i n t h e o t h e r a p p r o a c h e s . 

F u r t h e r m o r e , i t d i d n o t s u p p o r t any p a r t i c u l a r h y p o t h e s i s t h a t was n o t a l s o 

s u p p o r t e d by a t l e a s t one o f t h e o t h e r a n a l y t i c a l a p p r o a c h e s . These r e s u l t s 

i n d i c a t e t h a t t h e LISREL a n a l y s i s s h o u l d be c o n s i d e r e d t h e dominant a p p r o a c h . 

The i m p l i c a t i o n s o f t h e s e a n a l y s e s f o r r e s e a r c h and management a r e d i s c u s s e d 

i n t h e n e x t c h a p t e r . 
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T A B L E 5-1 

DEMOGRAPHIC BACKGROUND OF SURVEY RESPONDENTS 

R e l a t i v e A d j u s t e d 
Number F r e q u e n c y Frequenc 

DEPARTMENT OF EMPLOY 
M a r k e t i n g / S a l e s / P u b l i c A f f a i r s 62 11, .5% 12 .4% 
A d m i n i s t r a t i o n / Human R e s o u r c e s / L e g a l 212 39, .3% . 42 .4% 
F i n a n c e / A c c o u n t i n g / E n g i n e e r i n g 169 31, .3% 33 .8% 
O t h e r 57 10, .6% 11. .4% 
M i s s i n g 40 7, .4% 

T o t a l 540 100, .0% 100, .0% 

ORGANISATION L E V E L 
E x e c u t i v e 13 2, .4% 2, .5% 
M i d d l e Management 98 18, . 1% 18, .8% 
S u p e r v i s o r y 130 24, , 1% 24, .9% 
P r o f e s s i o n a l (Exempt) 124 23. .0% 23, ,8% 
T e c h n i c a l (Non Exempt) 59 10, .9% 11, ,3% 
C l e r i c a l / S u p p o r t 98 18, , 1 1 18, .8% 
M i s s i n g . 18 - 3. ,3% 

T o t a l 540 100. ,0% 100. ,0% 

EDUCATION 
Some H i g h S c h o o l 5 0. .9% 1. ,0% 
H i g h S c h o o l G r a d u a t e 60 11. 1% 11. ,5% 
Some T e c h n i c a l C o l l e g e 1 37 6. 9% 7. .1% 
T e c h n i c a l C o l l e g e G r a d u a t e 61 11. 3% 11. 7% 
Some Community C o l l e g e 29 5 . .4% 5 . .5% 
Community C o l l e g e G r a d u a t e 21 3 . 9% 4. .0% 
Some U n i v e r s i t y 82 15. 2% 15. 7% 
U n i v e r s i t y G r a d u a t e 134 24. 8% 25. 6% 
U n i v e r s i t y P o s t g r a d u a t e 94 . 17. 4% 18. 0% 
M i s s i n g 17 3 . 1% 

T o t a l 540 100. 0% 100. 0% 

AGE 
L e s s t h a n 30 y e a r s o l d 82 15. 2% 16. .1% 
30 t o 39 y e a r s o l d • 229 42 . 4% . 44 . 9% 
40 t o 49 y e a r s o l d 138 25 . 6% 27. 1% 
50 y e a r s o l d and o l d e r 61 11 . 3% 12. 0% 
M i s s i n g 30 5 . 6% 

T o t a l 540 100. 0% 100. 01 

SEX 
M a l e 325 60 . 2% 62. 6% 
F e m a l e 194 35 . 9% 37 . 4% 
M i s s i n g 21 3 . 9% 

T o t a l 540 100. 0% 100. 0% 
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T A B L E 5-2 

CORRECTIONS FOR SKEWNESS: 

RESULTS OF DATA TRANSFORMATION 

VARIABLE Skewness Scores . . 
Untransformed Transformed 

Trans format ion 
Used 

Voluntariness + 04 N i l 
Image - 28 (2 ) - 55 Square R o o t 
Relative Advantage -1 13 + 01 L o g a r i t h m i c 
Compatibility - 1 07 + 01 L o g a r i t h m i c 
Ease of Use - 50 ( 2 ) - 50 Square R o o t 
Result Demonstrability - 92 - 06 L o g a r i t h m i c 
T r i a l a b i l i t y - 37 - 08 Square R o o t 
V i s i b i l i t y .-1 19 + 23 L o g a r i t h m i c 
Avoidance - 23 N i l 

Subjective Norm - 15 N i l 

Functions Used + 08 N i l 
Frequency of Use + 42 - 21 Square R o o t 
Months since adopted +1 04 + . 19 Square R o o t 
Hours of Use per Week + 98 + . 28 Square R o o t 

Attitude -1 30 02 L o g a r i t h m i c 

Notes: 
1. V a r i a b l e s w i t h n e g a t i v e skew f i r s t had t h e i r s c a l e s t r a n s p o s e d t o 

c r e a t e p o s i t i v e skew. As a r e s u l t , some t r a n s f o r m a t i o n s a g a i n 
r e s u l t e d i n n e g a t i v e skew as t h e t r a n s f o r m a t i o n o v e r compensated f o r 
t h e o r i g i n a l s k e w n e s s . 

2 . F o r Image and Ease of Use, e v e n t h e m i l d s q u a r e r o o t t r a n s f o r m a t i o n 
r e s u l t e d i n e x c e s s i v e s k e w n e s s , and as a r e s u l t t h e o r i g i n a l u n 
t r a n s f o r m e d d a t a was u s e d . 
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T A B L E 5-3 

SURVEY VARIABLES - DESCRIPTIVE STATISTICS 

# SCALE 
ITEMS 

MEAN 
SCORE 

STANDARD 
DEVIATION 

MAXIMUM MINIMUM 
REPORTED REPORTED 
SCORE SCORE 

PERCEIVED CHARACTERISTICS 
( S c a l e Range : 1 t o 7) 

V o l u n t a r i n e s s 4 3. .69 1, . 71. 7. .00 1. ,00 
Image . 5 4; • 19 1, , 11 6. ,80 1. ,00 
R e l a t i v e A d v a n t a g e 9. 5, ,62 ' 1, ,09 7. .00 1, ,00 
C o m p a t i b i l i t y 4 5 . .42 ' 1, ,26 7. ,00 1, ,00 
E a s e o f Use 8 4. ,96 1, ,02 7, ,00 1. , 38 
R e s u l t D e m o n s t r a b i l i t y 4 5 . ,57 1. ,08 7. ,00 1, ,00 
T r i a l a b i l i t y •5 4. , 52 . . 1. ,30 7. ,00 1. ,00 
V i s i b i l i t y 5; 5 . ,80 1. ,01 • 7. ,00 1. ,80 
Computer A v o i d a n c e 6 2. ,00 1. ,02 6. ,83 1. ,00 

ATTITUDE 4 5 . ,88 0. 87 7. 00 1. 50 
( S c a l e Range : 1 t o 7) 

> SUBJECTIVE NORMS 
( S c a l e Range : -21 t o +21) 

F r i e n d s 1 1. 67 6. 26 21, .0 - 1 8 . ,0 
P e e r s . 1 • 4. , 77 6. ,95. 21, ,0 - 1 8 . ,0 
S u p e r v i s o r s 1 7. ,33 9. , l l " 21 . .0 - 2 1 . ,0 
S e n i o r Management 1 6. , 78 9. 01. 21, ,0 - 1 8 . ,0 
S u b o r d i n a t e s 1 3 . 98 6. ,97 21 . ,0 - 2 1 . ,0 

INNOVATIVENESS MEASURES 

Frequency of Use 1 2 9 . 6 13 .9 • 6 8 . 0 1 2 . 0 
( S c a l e r a n g e : 12 to 84) 

Months Since F i r s t Use 2 3 1 . 3 30 .9 131 .2 0 . 0 
( S c a l e r a n g e : 0 to 999) 

Hours of Use per Week 2 1 2 . 4 12 .4 6 1 . 3 0 . 0 
( S c a l e r a n g e : 0 to 99) 

Number of Functions Used 4 4 . 6 3 .5 1 1 . 3 0 . 0 
( S c a l e r a n g e : 0 to 12) 
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T A B L E 5-4 

USERS VERSUS N O N -USERS 

I. PROPORTION OF USERS VERSUS NON-USERS IN SAMPLE 

USERS NON-USERS TOTAL 

Org Level # 
% of 
l e v e l # 

% of 
l e v e l # 

% of 
Sample 

E x e c u t i v e 9 69% 4 31% 13 3% 
M i d d l e Management 73 74% 25 26% 98 19% 
S u p e r v i s o r y 101 78% 29 22% " ' 130 25% 
P r o f e s s i o n a l 95 77% 29 23% 124 24% 
T e c h n i c a l 45 76% 14 24% 59 11% 
C l e r i c a l 78 80% 20 20% 98 19% 

T o t a l 418 122 540 
P e r c e n t o f Sample 77% 23% 100% 

I I . VARIABLE MEANS AND TESTS FOR DIFFERENCES 

U-TEST 
USERS NON-USERS Z-SCORE SIGNIF 

PERCEIVED CHARACTERISTICS 
V o l u n t a r i n e s s 3 . ,3 5 . 0 - 1 0 . ,01 . 0000 
Image • 4. ,3 3 . 9 - 3 . ,08 .0021 
R e l a t i v e A d v a n t a g e 5 . .9 4. ,8 - 9 . .39 .0000 
C o m p a t i b i l i t y 5 . . 7 4, ,4 - 9 . .68 . .0000 
E a s e o f Use 5 . , 1 4. ,5 - 5 . ,54 .0000 
R e s u l t D e m o n s t r a b i l i t y 5 . ,8 4. 9 - 7 . .81 .0000 
T r i a l a b i l i t y 4 . .6 4. 3 - 2 . .23 .0257 
V i s i b i l i t y 5 . ,9 5 . .3 - 5 . , 13 .0000 
Computer A v o i d a n c e 2. , 1 2. . 1 - ,04 .9681 

ATTITUDE 6. , 1 5 . 3 - 8 . 95 .0000 

SUBJECTIVE NORMS 
F r i e n d s 2. ,52 - 1 . 38 - 6 . 0 6 .0000 
P e e r s 6. . 10. , 11 - 8 . ,07 .0000 
S u p e r v i s o r s 9. ,39 08 - 9 . ,06 .0000 
S e n i o r Management 8. , 75 16 - 9 . ,06 . 0000 
S u b o r d i n a t e s 5 . ,26 53 . - 7 . ,78 .0000 

INNOVATIVENESS MEASURES 
Months e l a p s e d s i n c e a d o p t i o n 40 , ,3 
H o u r s o f u s e p e r week 15, ,9 
F r e q u e n c y o f Use 34, :6 
Number o f f u n c t i o n s u s e d 5, ,9 
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TABLE 5-5 

USE OF PWS FUNCTIONS 

I . PERCENTAGE OF USERS USING S P E C I F I C FUNCTIONS 

M a i n f r a m e M i c r o B o t h T o t a l 
% • % % % 

I n f o r m a t i o n R e t r i e v a l 51 , 12 24 87 
E l e c t r o n i c M a i l 68 8 6 82 
T e x t / W o r d P r o c e s s i n g 32 25 16 73 
R e p o r t G e n e r a t i o n 35 16 21 72 
S p r e a d s h e e t p a c k a g e s 20 31 10 61 
D a t a b a s e p a c k a g e s 29 11 12 52 
G r a p h i c s 12 . 28 6 46 
M o d e l l i n g Sys tems 14 , 18 8 40 
S t a t i s t i c a l A n a l y s i s 19 • 15 6 40 
C a l e n d a r i n g 
4 G L ' s 

32 5 • 2 39 C a l e n d a r i n g 
4 G L ' s 12 5 • 5 22 

USE OF PWS FUNCTIONS BY ORGANISATIONAL L E V E L 

E x e c  M i d d l e S u p e r  P r o f e s  T e c h  C l e r 
u t i v e Mgmt v i s o r y s i o n a l n i c a l i c a l 

n=9 n=73 n=101 n=95 - n=45 n=71 

I n f o r m a t i o n . R e t r i e v a l 89 86 91 85 91 85 
E l e c t r o n i c M a i l 100 95 82 82 67 76 
T e x t / W o r d P r o c e s s i n g 78 75 73 ; 76 69 72 
R e p o r t G e n e r a t i o n 56 73 79 ' 81 65 65 
S p r e a d s h e e t p a c k a g e s 78 70 67 . 67 58 40 
D a t a b a s e p a c k a g e s 33 56 66 56 49 30 
G r a p h i c s 56 55 51 54 40 21 
M o d e l l i n g Systems 67 55 46 47 29 15 
S t a t i s t i c a l A n a l y s i s 33 39 45 44 49 25 
C a l e n d a r i n g 78 58 30 36 42 .28 
4 G L ' s 12 21 24 31 22 12 

N o t e 1: Above f i g u r e s a r e p e r c e n t a g e s b a s e d on a c t u a l u s e r s o f t h e PWS. 
N o t e 2 : I n t h e q u e s t i o n n a i r e , t h e P r o f e s s i o n a l and T e c h n i c a l l e v e l s were 

d i s t i n g u i s h e d by d e s c r i b i n g e a c h l e v e l as " e x e m p t " and " n o n - e x e m p t 
r e s p e c t i v e l y . I n d i s c u s s i o n w i t h company r e p r e s e n t a t i v e s i t was 
c o n c l u d e d t h a t t h e l a b e l s w o u l d d i f f e r e n t i a t e be tween t h e s e g r o u p s , 
b o t h o f whom may h a v e t e c h n i c a l l y o r i e n t e d t a s k s b u t who a r e a t 
d i f f e r e n t l e v e l s i n t h e o r g a n i s a t i o n a l h i e r a r c h y . .These " e x e m p t / -
n o n - e x e m p t " l a b e l s r e f e r t o w h e t h e r t h e employee w o u l d be c o v e r e d by 
any u n i o n a g r e e m e n t s , w i t h t h e more s e n i o r employees b e i n g s a l a r i e d 
and h e n c e c l a s s i f i e d as " e x e m p t " . P r o f e s s i o n a l l e v e l employees a r e 
more s e n i o r i n d i v i d u a l s who a r e n o t i n s u p e r v i s o r y o r m a n a g e r i a l 
p o s i t i o n s , s u c h as e n g i n e e r s , a c c o u n t a n t s , and so f o r t h . A t t h e 
n o n - e x e m p t l e v e l t h e r e c a n be b o t h " t e c h n i c a l " and " c l e r i c a l 
employeesy d e p e n d i n g o n t h e n a t u r e o f t h e i r t a s k s . 
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T A B L E 5-6 

REGRESSION RESULTS 

PERCEIVED CHARACTERISTICS ON ATTITUDE 

I . SUMMARY OF STEPPED FORCED ENTRY OF VARIABLES 

UNTRANSFORMED DATA TRANSFORMED DATA 

S t VARIABLE BETA F S IG BETA F SIG 
ep I N I N R 2 (EQN) F . IN R 2 (EQN) F 

1 R e l a t i v e Adv .799 .639 936 000 .793 .'629. 899 .000 
2 E a s e o f Use .151 .655 501 000 .153 .645 481 .000 ' 
3 C o m p a t i b i l i t y . 181 .665 349 : 000 .247 .664 348 .000 
4 A v o i d a n c e - . 0 9 3 .673 272 000 - . 0 8 1 .671 268 .000 
5 V o l u n t a r i n e s s - . 0 8 7 • 6 7 8 * 222 000 - . 1 0 0 . 6 7 8 * 221 .000 
6 Image - . 0 5 1 • 6 8 1 * 186 000 - . 0 5 8 .680 186 .000 
7 R e s u l t Demo .057 • 6 8 3 * * 161 000 . .098 163 .000 
8 T r i a l a b i l i t y -.008 • 6 8 3 * * 140 000 - . 004 142 .000 
9 V i s i b i l i t y .009 .683 125 000 .007 . 685 126 .000 

NOTE: A l l changes i n R 2 s i g n i f i c a n t a t t h e p<.00 l e v e l u n l e s s o t h e r w i s e 
i n d i c a t e d as f o l l o w s : 

* = p < . l 
* * = change n o t s i g n i f i c a n t p>.5 

I I . STATISTICS FOR VARIABLES I N THE F I N A L EQUATION 

UNTRANSFORMED VARIABLES TRANSFORMED VARIABLES 

X7 A T> T ADTT7 STD ERR F SIG STD ERR F S I G 
VAKIABilfc BETA BETA (B) F BETA BETA (B) F 

R e l a t i v e Adv .555 .047 137 .000 .481 .048 101.8 000 
E a s e o f Use .077 .033 5 . 5 .020 .062 .032 3 .5 059 
C o m p a t i b i l i t y . 180 .046 15 .5 .000 .235 .046 26.5 000 
A v o i d a n c e - . 105 .028 14 .4 .000 - . 0 8 8 .028 9 .8 002 
V o l u n t a r i n e s s - . 0 9 2 . .029 9 . 8 .002 - . 1 0 8 .029 13 .2 000 
Image - . 0 5 2 .028 3 . 5 .061 - . 0 6 1 .028 4 . 7 030 
R e s u l t Demo .058 .035 2 . 8 . .094 .098 .035 7 .4 010 
T r i a l a b i l i t y - . 0 1 0 .029 . 12 .734 - . 0 0 6 .029 .04 835 
V i s i b i l i t y .009 . 028 • .10 . 747 • • .007 .028 .07 789 

V a r i a n c e E x p l A d j u s t e d R 2 = .677 A d j u s t e d R 2 = .680 
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T A B L E 5-7 

REGRESSION RESULTS 

PCI'S AND SN ON ATTITUDE 

E q u a t i o n P C I O n l y P C I and SN 

B e t a W e i g h t s B e t a S i g B e t a S i g 

R e l a t i v e A d v a n t a g e 
S u b j e c t i v e Norm 
C o m p a t i b i l i t y -
A v o i d a n c e 
V o l u n t a r i n e s s 
E a s e o f Use 
R e s u l t Demo 
Image 
T r i a l a b i l i t y 
V i s i b i l i t y 

.555 .000 

.181 .000 
- . 1 0 5 .000 
- . 0 9 2 .002 

.077 .020 

.058 .094 
- . 0 5 2 .061 
- . 0 1 0 .734 

.009 .747 

. . 5 2 5 .000 
.164 .000 
.161 .000 

- . 1 1 2 .000 
- . 0 2 1 .524 

.089 .006 
, .054 .111 
- . 0 7 3 .009 
- . 0 1 2 .664 
- . 0 0 4 .898 

V a r i a n c e E x p l a i n e d 
R 2 = .683 

A d j R 2 = .677 
R 2 = .699 

A d j R 2 = .693 
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T A B L E 5-8 

REGRESSION RESULTS 

A T T I T U D E , SN, AND VOLUNTARINESS ON INNOVATIVENESS 

VARIABLES UNTRANSFORMED DATA TRANSFORMED DATA 

DEPENDENT INDEPENDENT B e t a S i g F 

K 
B e t a S i g ^ F K 

NUMBER OF 
FUNCTIONS 
USED 

V o l u n t a r i n e s s 
A t t i t u d e 
S u b j e c t i v e Norm 

- . 1 6 3 . 001 
.335 .000 
.085 .102 .23 50 

.154 .002 
- . 3 2 1 .000 

.097 .064 .22 50 

FREQUENCY 
OF USE 

V o l u n t a r i n e s s 
A t t i t u d e 
S u b j e c t i v e Norm 

- . 2 1 3 . 000 
.360 . 000 
.075 .138 .28 68 

.219 .000 
- . 3 5 8 .000 

.093 .060 .30 76 

MONTHS 
SINCE 
ADOPTED 

V o l u n t a r i n e s s 
A t t i t u d e 
S u b j e c t i v e Norm 

- . 2 6 1 .000 
.279 . 000 

- . 0 7 8 . 152 .15 33 

.293 .000 
- . 2 8 7 .000 
- . 0 0 7 .884 .23 51 

HOURS OF 
USE PER 
WEEK 

V o l u n t a r i n e s s 
A t t i t u d e 
S u b j e c t i v e Norm 

- . 4 7 9 .000 
.304 .000 

- . 0 4 6 . 324 .39 110 

.458 .000 
- . 3 4 2 .000 
- . 0 0 5 .910 .44 138 

N o t e : A l l F v a l u e s s i g n i f i c a n t a t t h e p < .000 l e v e l . 
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T A B L E 5-9 

REGRESSION RESULTS 
PCI AND SUBJECTIVE NORMS ON INNOVATIVENESS 

EQUATION 1: DEPENDENT VARIABLE - NUMBER OF FUNCTIONS USED 

UNTRANSFORMED DATA TRANSFORMED DATA 
E n t r y 
S t e p 

I n d e p e n d e n t 
V a r i a b l e 

F i n a l A d j 
B e t a . S i g R 2 F 

I n d e p e n d e n t 
V a r i a b l e 

F i n a l A d j 
B e t a S i g R 2 F 

1 
2 
3 . 
4 
5 

R e s u l t Demo 
V o l u n t a r i n e s s 
T r i a l a b i l i t y 
C o m p a t i b i l i t y 
SN S u b o r d 

.32 . 00 
- . 1 8 .00 

.15 .00 

.13 . 00 

.10 . 0 2 .36 58 

R e s u l t Demo 
V o l u n t a r i n e s s 
T r i a l a b i l i t y 
SN S u b o r d 
C o m p a t i b i l i t y 

- . 3 2 .00 
.19 .00 

- . 1 4 .00 
.10 .01 

- . 1 1 .02 .35 57 

EQUATION 2: DEPENDENT VARIABLE,- FREQUENCY OF USE 

UNTRANSFORMED DATA TRANSFORMED DATA 
E n t r y 
S t e p 

I n d e p e n d e n t 
V a r i a b l e 

F i n a l A d j 
B e t a S i g R 2 F 

I n d e p e n d e n t 
V a r i a b l e 

F i n a l A d j 
B e t a S i g R 2 F 

1 
2 
3 
4 
5 

R e s u l t Demo 
V o l u n t a r i n e s s 
C o m p a t i b i l i t y 
T r i a l a b i l i t y 
SN S u b o r d 

.33 .00 
- . 2 5 .00 

.18 .00 

.12 .00 

.07 .06 .39 83 

R e s u l t Demo 
. V o l u n t a r i n e s s 
C o m p a t i b i l i t y 
T r i a l a b i l i t y 
SN S u b o r d 

- . 3 3 .00 
.25 .00 

- . 1 6 .00 
- . 0 9 .02 

.09 .02 .41 73 

EQUATION 3: DEPENDENT VARIABLE - HOURS OF USE PER WEEK 

UNTRANSFORMED DATA TRANSFORMED DATA 
E n t r y 
S t e p 

I n d e p e n d e n t 
V a r i a b l e 

F i n a l A d j 
B e t a S i g R 2 F 

I n d e p e n d e n t 
V a r i a b l e 

F i n a l A d j 
B e t a S i g R 2 F 

1 
2 
3 
4 
5 
6 

V o l u n t a r i n e s s 
C o m p a t i b i l i t y 
R e s u l t Demo 
A v o i d a n c e 
Image 
T r i a l a b i l i t y 

- . 3 9 .00 
.30 .00 
.17 .00 
.17 .00 

- . 1 2 .00 
.08 .03 .47 77 

C o m p a t i b i l i t y 
V o l u n t a r i n e s s 
R e s u l t Demo 
A v o i d a n c e 
Image 

- . 3 6 .00 
.38 .00 

- . 2 1 .00 
- . 1 1 .00 

.10 .00 
.54 122 

EQUATION 4: DEPENDENT VARIABLE - MONTHS SINCE PWS FIRST ADOPTED 

UNTRANSFORMED DATA N TRANSFORMED DATA 
E n t r y 
Step 

I n d e p e n d e n t 
Variable 

F i n a l A d j 
Beta Sig R 2 F 

I n d e p e n d e n t 
Variable 

F i n a l A d j 
Beta Sig R 2 F 

1 
2 
3 
4 
5 
6 

R e l a t i v e A d v 
V o l u n t a r i n e s s 
R e s u l t Demo 
Image 
T r i a l a b i l i t y 
V i s i b i l i t y 

.22 .00 
- . 2 4 .00 

.12 .00 
- . 1 6 .00 

.13 .00 .22 30 

.07 .09 

R e l a t i v e Adv 
V o l u n t a r i n e s s 
R e s u l t Demo 
Image 
V i s i b i l i t y 
T r i a l a b i l i t y 

- . 2 3 .00 
.29 .00 

- . 1 6 .00 
.11 .00 

- . 1 1 .01 .30 46 
- . 0 7 .10 
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T A B L E 5-10 

GENERAL STATISTICS FOR TESTED MODELS 

FULL LESS VOL LESS 
ASSESSMENT INDICES MODEL UNTARINESS 4 PCI 

(Note 1) (Note 2) 

CHI-SQUARE (X 2) 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-VARIABLES .973 .903 .973 
Y-VARIABLES .920 .929 .956 
STRUCTURAL EQUATIONS .526 .332 .524 

SQUARED MULTIPLE CORRELATIONS: 
INNOVATIVENESS EQUATIONS .675 .505 .667 
ATTITUDE EQUATIONS .307 .302 .303 

Notes 

1. F u l l model less Voluntariness. 

2. F u l l model less indicators T r i a l a b i l i t y , V i s i b i l i t y , Image and 
Avoidance. 
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T A B L E 5-11 

S T R U C T U R A L EQUATION MODELLING 

FACTOR LOADINGS AND S T R U C T U R A L COEFFICIENTS 

LAMBDA STANDARD T-VALUES STANDARDISED 
VARIABLES ERROR VALUES 

( N o t e 1) ( N o t e 2) ( N o t e 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 
T R I A L A B I L I T Y 1 058 .196 5 . 4 0 5 .410 
V I S I B I L I T Y 958 . 163 5 . 8 6 8 .371 
COMPUTER AVOIDANCE - 021 . 110 - . 1 9 3 - . 0 0 8 

SN PEER 5 516 .259 2 1 . 3 2 5 . 5 1 6 
SN SUPERVISOR 8 616 .305 2 8 . 2 3 8 .616 
SN SR MGMT 8 303 .308 2 7 . 0 0 8 .303 
SN SUBORDINATES 4 930 .272 1 8 . 1 4 4 . 9 3 0 
VOLUNTARINESS -1 129 ;068 - 1 6 . 6 5 - 1 . 1 2 9 

FUNCTIONS USED 1 000 .000 0 .000 2 .557 
MONTHS 7 009 • .594 11 . 79 17 .923 
HOURS OF USE. PER WEEK 3 791 ' .247 15 .32 9 . 6 9 3 

MODEL PATH COEFF STANDARD T-VALUES STANDARDISED 
(See F i g u r e 5 - 2 ) VALUES ERROR SOLUTION 

B. A t t i t u d e -> I n n o v 
* SN -> I n n o v 

SN -> A t t i t u d e 
H V o l -> I n n o v 
rf. V o l -> A t t i t u d e 

3 684 .579 6 .367 .559 B. A t t i t u d e -> I n n o v 
* SN -> I n n o v 

SN -> A t t i t u d e 
H V o l -> I n n o v 
rf. V o l -> A t t i t u d e 

526 . . 128 4 . 1 2 0 . 206 
B. A t t i t u d e -> I n n o v 
* SN -> I n n o v 

SN -> A t t i t u d e 
H V o l -> I n n o v 
rf. V o l -> A t t i t u d e 

207 .031 6 .746 .533 

B. A t t i t u d e -> I n n o v 
* SN -> I n n o v 

SN -> A t t i t u d e 
H V o l -> I n n o v 
rf. V o l -> A t t i t u d e 

- 940 .146 - 6 . 4 2 5 - . 3 6 8 

B. A t t i t u d e -> I n n o v 
* SN -> I n n o v 

SN -> A t t i t u d e 
H V o l -> I n n o v 
rf. V o l -> A t t i t u d e - 059 .022 - 2 . 6 9 1 - . 1 5 2 

22 

N o t e s 1. Lambda ( X ) i s t h e l o a d i n g o f t h e i n d i c a t o r v a r i a b l e on t h e l a t e n t 
c o n s t r u c t . The l o a d i n g o f one X p e r c o n c e p t i s t y p i c a l l y f i x e d a t 

•1.0 t o s e t t h e s c a l e f o r t h e l o a d i n g s o f t h e r e m a i n i n g i n d i c a t o r s . 
I n t h i s c a s e , t h e l o a d i n g s f o r Image and Functions were f i x e d and 
hence t h e i r s t a n d a r d e r r o r and s i g n i f i c a n c e c a n n o t be computed. 

2 . The T - V a l u e (LISREL n o m e n c l a t u r e ) i s c a l c u l a t e d by d i v i d i n g t h e 
p a r a m e t e r e s t i m a t e by i t s s t a n d a r d e r r o r , and hence i t s s i g n i f i c a n c e 
i s c a l c u l a t e d f r o m t h e n o r m a l p r o b a b i l i t y t a b l e . V a l u e s g r e a t e r 
t h a n ± 2 . 6 h a v e p r o b a b i l i t y p < . 0 1 . 

3 . The " s t a n d a r d i s e d " s o l u t i o n i n LISREL i s a r e s c a l i n g s u c h t h a t a l l 
c o n c e p t s a r e g i v e n a v a r i a n c e o f 1 . 0 , b u t i n d i c a t o r s r e m a i n i n t h e i r 
o r i g i n a l s c a l e s . 
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TABLE 5-12 

RESULTS OF HYPOTHESIS TESTING 

HYPOTHESES ADOPTERS VS. 
NON-ADOPTERS 

REGRESSION 
ANALYSIS 

LISREL 
ANALYSIS 

HI: ATTITUDE -> INNOVATIVENESS SUPPORTED SUPPORTED SUPPORTED 

H2: RELATIVE. ADV > OTHER PCI NOT SUPPORTED SUPPORTED NOT SUPPORTED 

H3: AVOIDANCE < OTHER PCI SUPPORTED NOT SUPPORTED SUPPORTED 

H4: SN -> INNOVATIVENESS SUPPORTED NOT SUPPORTED SUPPORTED 

H5: SN -> ATTITUDE N/A SUPPORTED SUPPORTED 

H6: VOLUNTARY ->INNOVATIVENESS SUPPORTED SUPPORTED SUPPORTED 

H7: VOLUNTARY -> ATTITUDE •N/A : SUPPORTED SUPPORTED 





PEERS 

S R MGMT 

SUPERIORS 

RELATIVE 
ADVANTAGE 

IMAGE 

CGUPAT 

E A S E O F 
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F I G U R E 5 - 2 : S T R U C T U R A L E Q U A T I O N M O D E L 
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F I G U R E 5 - 3 : L I S R E L S T A N D A R D I S E D S O L U T I O N 
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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 

P r o f e s s i o n a l s w i t h i n t h e I n f o r m a t i o n Systems community have l o n g been 

c o n c e r n e d w i t h t h e management o f c h a n g e . T h i s i s due t o t h e f a c t t h a t t h e 

b a s i c r o l e o f many IS p r o f e s s i o n a l s i s t h e implementation o f i n f o r m a t i o n 

s y s t e m s . I m p l e m e n t a t i o n , i n t u r n , i s p r i m a r i l y a change p r o c e s s . I n f a c t , 

b e c a u s e t h e u s e r most o f t e n has t o c a r r y o u t new b e h a v i o u r s i n o r d e r t o 

r e a l i s e t h e b e n e f i t s o f t h e s y s t e m , s y s t e m s implementation i s , t o a l a r g e 

e x t e n t , a p r o c e s s o f m a n a g i n g a p a r t i c u l a r k i n d o f c h a n g e , t h a t o f innovation. 

N e v e r t h e l e s s , i t a p p e a r s as i f v e r y l i t t l e o f t h e w o r k i n t h e a r e a o f s y s t e m s 

i m p l e m e n t a t i o n has b e e n b a s e d on i n n o v a t i o n t h e o r y . Work t h a t has been done 

has f o c u s s e d p r i m a r i l y on t h e " e x t e r n a l " f a c t o r s i n f l u e n c i n g c h a n g e , s u c h as 

t o p management s u p p o r t , o r g a n i s a t i o n a l , commitment t o c h a n g e , and so f o r t h 

( G i n z b e r g , 1 9 8 1 ) . The g o a l o f t h i s r e s e a r c h was t o f o c u s on t h e " i n t e r n a l " 

c a u s e s o f c h a n g e , o r i n n o v a t i v e n e s s . To do s o , i t drew upon p r e v i o u s work i n 

b o t h IS and o t h e r d i s c i p l i n e s u s i n g Attitude and Innovation t h e o r y , i n o r d e r 

t o examine t h e i m p l e m e n t a t i o n o f PWS u s a g e i n o r g a n i s a t i o n s . T h e r e b y , i t was 

i n t e n d e d t o e x t e n d t h e t h e o r e t i c a l b a s e s f o r m a n a g i n g IS ijnplementation i n 

g e n e r a l . 

E v e n t h o u g h t h i s r e s e a r c h d i d n o t i n v e s t i g a t e an i n n o v a t i o n w i t h i n t h e 

d o m a i n o f r u r a l s o c i o l o g y , M a o ' s m e t a p h o r above does show t h a t when managing 
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c h a n g e , we h a v e t o u n d e r s t a n d t h e b a s i s , o r m o t i v a t i o n , f o r t h e c h a n g e . 

W i t h i n o r g a n i s a t i o n s , t h i s i s a c o m p l e x u n d e r t a k i n g , as "some members a r e 

s e l l i n g h e a t i n g s y s t e m s , some p r o t e c t i n g s t o n e s , o t h e r s l a y i n g e g g s , and s t i l l 

o t h e r s l o o k i n g f o r c h i c k e n s " ( K i m b e r l y , 1981 , p . 8 4 ) . T h i s c e r t a i n l y a p p e a r s 

t o be t h e c a s e f o r t h e i m p l e m e n t a t i o n o f PWS u s a g e . N e v e r t h e l e s s , i t i s 

b e l i e v e d t h a t t h i s r e s e a r c h s h o u l d p r o v i d e t h o s e i n v e s t i g a t i n g and m a n a g i n g 

t h e d i f f u s i o n o f i n f o r m a t i o n t e c h n o l o g y w i t h some i n s i g h t i n t o t h i s p r o c e s s . 

As w i l l be d i s c u s s e d l a t e r , more r e s e a r c h i s d i r e l y needed i n t h i s a r e a . 

F i r s t , h o w e v e r , t h i s c h a p t e r w i l l p r o v i d e a b r i e f summary o f t h e p r o c e s s o f 

t h i s r e s e a r c h , and a d d r e s s t h e r e s e a r c h q u e s t i o n s . F o l l o w i n g t h a t , i t w i l l 

d i s c u s s t h e c o n t r i b u t i o n s t h i s s t u d y has made, t h e m a n a g e r i a l i m p l i c a t i o n s o f 

i t s f i n d i n g s , and i t s l i m i t a t i o n s . 

I n t h e d i s c u s s i o n t h a t f o l l o w s , many o f t h e f i n d i n g s w i l l once a g a i n be 

d e s c r i b e d i n t e r m s o f c a u s e s and e f f e c t s . As was d i s c u s s e d i n C h a p t e r 5 , and 

as w i l l be f u r t h e r a d d r e s s e d b e l o w , i t i s r e c o g n i s e d t h a t due t o t h e c r o s s -

s e c t i o n a l m e t h o d o l o g y employed i n t h i s r e s e a r c h , i t c a n n o t be u n e q u i v o c a l l y 

s t a t e d t h a t c h a n g e s i n one v a r i a b l e " c a u s e " changes i n a n o t h e r . N e v e r t h e l e s s , 

i n t h a t t h e t e s t e d t h e o r y i s f ramed i n c a u s e and e f f e c t t e r m s , t h e d i s c u s s i o n 

t h a t f o l l o w s u s e s c a u s a l t e r m i n o l o g y . 

6.2 SUMMARY OF THE RESEARCH PROCESS 

T h i s s t u d y was m o t i v a t e d by t h e w i d e range o f r e a c t i o n s o f n o n - s y s t e m s 

p r o f e s s i o n a l s t o t h e i n t r o d u c t i o n o f t h e Personal Work Station (PWS) , w h i c h i s 

an i n n o v a t i o n i n t h e work p l a c e . To be o f b e n e f i t , t h e PWS must be d i r e c t l y 

u s e d by t h e a d o p t e r . T h e r e i s , h o w e v e r , n o t o n l y e n t h u s i a s t i c a d o p t i o n o f u s e 

o f t h e t e c h n o l o g y , b u t t h e r e i s a l s o c o n s i d e r a b l e e v i d e n c e o f i t s h o s t i l e 
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r e j e c t i o n . The d i f f e r e n t b e h a v i o u r s w h i c h were o b s e r v e d g e n e r a t e d t h e s p e 

c i f i c r e s e a r c h q u e s t i o n s i d e n t i f i e d i n C h a p t e r 1. They w e r e : 

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

2. Do any of the above perceptions 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? 

To i n v e s t i g a t e t h e s e q u e s t i o n s , t h e d i f f u s i o n o f t h e PWS was f i r s t p u t 

i n t o t h e c o n t e x t o f i n f o r m a t i o n s y s t e m s i m p l e m e n t a t i o n , w h i c h has b e e n an a r e a 

o f r e s e a r c h w i t h i n MIS f o r y e a r s . As was d i s c u s s e d i n C h a p t e r 2 , t h e r e has 

b e e n some d e b a t e as t o what c o n s t i t u t e s s u c c e s s f u l i m p l e m e n t a t i o n . I n t h e 

c o n t e x t o f PWS i m p l e m e n t a t i o n , h o w e v e r , i t c a n be s e e n t h a t a n e c e s s a r y 

c o n d i t i o n f o r s u c c e s s i s t h e a p p r o p r i a t e use o f t h e t e c h n o l o g y . G e t t i n g 

i n d i v i d u a l s t o u s e t h e PWS, t h e n , c a n be s e e n t o be a m a j o r g o a l f o r t h o s e 

i m p l e m e n t i n g t h e s e s y s t e m s . 

Because usage i s a " b e h a v i o u r " , and i s a " n e w " b e h a v i o u r f o r most 

a d o p t e r s , an i n v e s t i g a t i o n o f t h e t h e o r y r e l a t i n g t o t h e i n f l u e n c e s on i n d i 

v i d u a l b e h a v i o u r was u n d e r t a k e n . Two p a r t i c u l a r b o d i e s o f t h e o r y were t h e n 

i d e n t i f i e d as b e i n g a p p r o p r i a t e b a s e s f o r the r e s e a r c h . As d i s c u s s e d i n 

C h a p t e r 3 , t h e s e were t h e Theory of Reasoned Action ( F i s h b e i n and A j z e n , 

1 9 7 5 ) , w h i c h d e a l s w i t h b e h a v i o u r i n g e n e r a l , and innovation d i f f u s i o n t h e o r y 

( R o g e r s , 1983) , w i t h r e s p e c t t o " n e w " o r i n n o v a t i v e b e h a v i o u r . These were 

m e l d e d i n t o a t h e o r e t i c a l model w h i c h h y p o t h e s i s e d how e v e n t u a l b e h a v i o u r , i n 

t h i s c a s e Innovativeness, i s d e t e r m i n e d . From t h i s t h e o r e t i c a l m o d e l , t h e 

p a r t i c u l a r research model f o r t h i s s t u d y was d e r i v e d as a b a s i s f o r i n v e s t i 

g a t i n g i n n o v a t i v e n e s s w i t h r e s p e c t t o PWS u s a g e . 
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I t i s r e c o g n i s e d t h a t " e x t e r n a l c a u s e s " a r e t h e c o n d i t i o n s o f c h a n g e , 

b u t t h e Theory of Reasoned Action ( a n d Mao) p o s i t t h a t t h e y become o p e r a t i v e 

t h r o u g h i n t e r n a l c a u s e s . T h a t i s , c o n t e x t u a l o r e n v i r o n m e n t a l v a r i a b l e s a r e 

o p e r a t i v e t h r o u g h p r o c e s s e s i n t e r n a l t o t h e a c t u a l a d o p t e r . T h e r e f o r e , i n 

o r d e r t o g a i n an i n i t i a l u n d e r s t a n d i n g o f Innovativeness w i t h r e s p e c t t o t h e 

u s e o f PWS, t h e f o c u s o f t h i s r e s e a r c h i s on t h e " i n t e r n a l c a u s e s " o f c h a n g e . 

I n t h i s s t u d y , t h e s e were i d e n t i f i e d as o n e ' s Attitude t o w a r d s a d o p t i n g t h e 

PWS, and o n e ' s Subjective Norm w i t h r e s p e c t t o PWS u s a g e . I t i s r e c o g n i s e d 

t h a t e x t e r n a l v a r i a b l e s may i n f l u e n c e t h e s e i n t e r n a l v a r i a b l e s , b u t i n v e s t i 

g a t i o n o f e x t e r n a l v a r i a b l e s was b e y o n d t h e s c o p e o f t h i s s t u d y . 

B a s e d on t h e components o f t h e r e s e a r c h m o d e l , i t was d e c i d e d t h a t a 

f i e l d survey w o u l d be t h e most e f f e c t i v e r e s e a r c h m e t h o d o l o g y t o i n v e s t i g a t e 

t h e r e s e a r c h q u e s t i o n s . T h i s r e q u i r e d t h e i d e n t i f i c a t i o n and d e v e l o p m e n t o f 

s u r v e y i n s t r u m e n t s w i t h w h i c h t o c o l l e c t t h e d a t a . Because o f t h e p a u c i t y o f 

v a l i d a t e d and r e l i a b l e i n s t r u m e n t s i n t h e f i e l d , an e x t e n s i v e instrument 

development p r o c e s s was c a r r i e d o u t . T h i s r e s u l t e d i n s e v e r a l r e l i a b l e s c a l e s 

w h i c h were p u t t o g e t h e r i n t o a q u e s t i o n n a i r e , and d i s t r i b u t e d t o some 800 

i n d i v i d u a l s i n s e v e n c o m p a n i e s . 540 u s a b l e q u e s t i o n n a i r e s were r e t u r n e d . 

The d a t a w e r e a n a l y s e d u s i n g t h r e e d i f f e r e n t t e c h n i q u e s . D i f f e r e n c e s 

b e t w e e n a s p l i t s a m p l e o f adopters and non-adopters were f i r s t i n v e s t i g a t e d . 

T h i s was f o l l o w e d by b o t h regression analyses and s t r u c t u r a l equation model

l i n g f o r t h e e n t i r e s a m p l e . R e s u l t s o f t h e d a t a a n a l y s i s showed s t r o n g 

s u p p o r t f o r the r e s e a r c h model and t h e r e s e a r c h h y p o t h e s e s . 
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6.3 THE RESEARCH QUESTIONS ANSWERED 

6 . 3 . 1 Question One 

W h a t a r e t h e u s e r s ' , a n d n o n - u s e r s ' , u n d e r l y i n g p e r c e p t i o n s o f 
p e r s o n a l l y u s i n g I T ? 

On a v e r a g e , most r e s p o n d e n t s v i e w e d p e r s o n a l u s e o f t h e PWS as a p o s i t 

i v e u n d e r t a k i n g . The a v e r a g e r e s p o n s e s t o Attitude towards using the PWS and 

t o a l l t h e Perceived C h a r a c t e r i s t i c s of Innovating (PCI) were p o s i t i v e . I n 

g e n e r a l , t h e PWS is v i e w e d a s : 

1. . p r o v i d i n g an a d v a n t a g e o v e r p r e v i o u s ways o f d o i n g w o r k ; 
2 . c o m p a t i b l e w i t h e x i s t i n g v a l u e s , and ways o f w o r k i n g ; 
3 . e a s y t o u s e ; 
4 . , e a s y t o e x p e r i m e n t w i t h , o r t r y o u t ; 
5 . p r o v i d i n g t a n g i b l e , c o m m u n i c a b l e r e s u l t s ; ^ 
6. . g e n e r a l l y v i s i b l e i n t h e o r g a n i s a t i o n ; and 
7. n o t a t h r e a t t o u s e r s ' h e a l t h , j o b s o r i n d e p e n d e n c e on t h e j o b . 

E v e n t h o u g h t h e p e r c e p t i o n s o f PWS u s a g e a r e a l l p o s i t i v e , t h e r e a r e 

s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e s be tween t h o s e who a c t u a l l y u s e t h e 

t e c h n o l o g y and t h o s e who do n o t . Non-adopters o f t h e PWS had l e s s p o s i t i v e 

p e r c e p t i o n s o f PWS u s a g e t h a n d i d adopters, e x c e p t f o r Computer Avoidance, f o r 

w h i c h t h e r e was ho d i f f e r e n c e b e t w e e n t h e two g r o u p s . As w i l l be d i s c u s s e d 

l a t e r , t h e f i n d i n g w i t h r e s p e c t t o Avoidance was c o n s i d e r e d t o be somewhat 

s u r p r i s i n g . -

6 . 3 . 2 Question Two 

D o a n y o f t h e p e r c e p t i o n s o f p e r s o n a l l y u s i n g I T p r e d o m i n a t e ? If 
s o w h i c h a r e t h e y , h o w a r e t h e y l i n k e d , a n d h o w d o t h e y a f f e c t 
t h e d e c i s i o n t o p e r s o n a l l y u s e I T ? 

I n v e s t i g a t i o n o f t h e r e s u l t s shows t h a t t h e r e d e f i n i t e l y a p p e a r t o be 

d i f f e r e n t t i e r s o f i n f l u e n c e among t h e p e r c e p t i o n s . F o r e x a m p l e , t h e d i f f e r 

ences i n r e s p o n s e s b e t w e e n adopters and non-adopters f o r C o m p a t i b i l i t y and 

Relative Advantage were a p p r o x i m a t e l y one s t a n d a r d d e v i a t i o n ( l a ) , w h i c h i s 
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much l a r g e r t h a n t h e d i f f e r e n c e s b e t w e e n t h e two g r o u p s f o r t h e o t h e r P C I . I n 

a d d i t i o n , w i t h i n t h e f i n a l s t r u c t u r a l e q u a t i o n m o d e l , t h e s e two PCI had much 

l a r g e r l o a d i n g s o n Attitude t h a n d i d t h e o t h e r P C I . F u r t h e r m o r e , g i v e n t h e 

a b s o l u t e s i z e o f t h e d i f f e r e n c e s f o r t h e s e two v a r i a b l e s be tween u s e r s and 

n o n - u s e r s , i t w o u l d a l s o a p p e a r t h a t t h e y a r e o f p r a c t i c a l s i g n i f i c a n c e i n t h e 

d e c i s i o n t o u s e o r n o t t o u s e t h e PWS. On t h e o t h e r h a n d , w h i l e t h e d i f f e r 

ences be tween t h e two g r o u p s w i t h r e s p e c t t o Ease o f Use ( 0 . 6 a ) , V i s i b i l i t y 

( 0 . 6 o ) , and T r i a l a b i l i t y ( 0 . 2 5 a ) , were a l l s t a t i s t i c a l l y s i g n i f i c a n t , i t i s 

d i f f i c u l t t o c o n c l u d e w h e t h e r t h e y a r e a l s o o f p r a c t i c a l s i g n i f i c a n c e . 

The p e r c e p t i o n w h i c h l i k e l y has t h e l e a s t i n f l u e n c e on PWS usage was 

Computer Avoidance. T h e r e was no d i f f e r e n c e be tween adopters and non-adopters 

o n t h i s d i m e n s i o n , and i t d i d n o t l o a d on Attitude i n t h e LISREL a n a l y s i s . 

The r e s e a r c h d i d n o t a n s w e r , h o w e v e r , why t h e p o t e n t i a l l y n e g a t i v e outcomes o f 

PWS u s a g e , as c a p t u r e d i n Avoidance, h a v e no a p p a r e n t r e l a t i o n s h i p w i t h u s a g e . 

I t c o u l d be t h a t t h e r e s p o n d e n t s d i s c o u n t t h e t o u t e d n e g a t i v e e f f e c t s , t h a t 

t h e y a r e m o s t l y unaware o f t h e e f f e c t s , o r t h a t , f o r r e a s o n s unknown, t h e 

r e s u l t s a r e an a r t i f a c t o f t h i s p a r t i c u l a r s t u d y . The r e s u l t s o f t h e s t u d y , 

h o w e v e r , i n d i c a t e t h a t t h e l i k e l y answer i s t h e f i r s t p o s s i b i l i t y . T h i s i s 

due t o t h e f a c t t h a t t h e a v e r a g e s c o r e f o r t h e Avoidance c o n s t r u c t ( 2 . 0 ) 

i n d i c a t e s t h a t t h e r e s p o n d e n t s t y p i c a l l y " q u i t e d i s a g r e e " w i t h t h e s u p p o s e d 

n e g a t i v e c o n s e q u e n c e s o f t h e i r p e r s o n a l l y u s i n g t h e PWS. I n any e v e n t , 

i n v e s t i g a t i o n o f t h e e f f e c t s o f Avoidance, i f a n y , i s an i s s u e w h i c h s h o u l d be 

a d d r e s s e d i n f u r t h e r r e s e a r c h . 

T r i a l a b i l i t y , Image, and V i s i b i l i t y a l s o had r e l a t i v e l y l o w e r a s s o c i a 

t i o n s w i t h u s a g e t h a n d i d t h e o t h e r P C I . These r e s u l t s , h o w e v e r , a g a i n may be 

an a r t i f a c t o f t h i s s u r v e y i n t h a t i t was c o n d u c t e d w i t h i n a p a r t i c u l a r 
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e n v i r o n m e n t , o r g a n i s a t i o n s where P C I a r e r e l a t i v e l y w e l l d i s t r i b u t e d (77% o f 

t h e r e s p o n d e n t s u s e d t h e PWS). Common s e n s e , and t h e ' r e s u l t s f o r t h e s e 

v a r i a b l e s , i n d i c a t e t h a t t h e s e p a r t i c u l a r PCI a r e l i k e l y more a f f e c t e d by t h e 

e n v i r o n m e n t o f t h e a d o p t e r ( i n c l u d i n g - c o n t e x t u a l , and o r g a n i s a t i o n a l v a r i a b l e s ) 

t h a n p e r h a p s a r e t h e p e r c e p t i o n s o f R e l a t i v e Advantage, Compatibility, and s o 

f o r t h . T h e r e f o r e , g i v e n t h a t t h e s u r v e y was c o n d u c t e d w i t h i n a g i v e n c o n t e x t , 

where , t h e . e n v i r o n m e n t a l v a r i a b l e s s h o u l d be f a i r l y c o n s t a n t , i t m i g h t be 

e x p e c t e d t h a t T r i a l a b i l i t y , Image, and V i s i b i l i t y w o u l d e x p l a i n a l e s s e r 

. p r o p o r t i o n o f t h e o v e r a l l v a r i a n c e i n t h e i n n o v a t i v e n e s s measures t h a n . w o u l d 

t h e o t h e r P C I . T h i s , i n f a c t , i s r e f l e c t e d i n t h e s c o r e s f o r V i s i b i l i t y , 

w h i c h h a d t h e h i g h e s t a v e r a g e s c o r e ( 5 . 8 / 7 . 0 ) , and l o w e s t s t a n d a r d d e v i a t i o n 

( 1 . 0 1 ) , o f t h e a l l t h e p e r c e i v e d c h a r a c t e r i s t i c s . T h u s , most r e s p o n d e n t s i n 

t h e s u r v e y l i k e l y h a d s i m i l a r o p p o r t u n i t i e s t o see t h e m a c h i n e s . The p o t e n 

t i a l e f f e c t s o f t h e g i v e n c o n t e x t on T r i a l a b i l i t y and V i s i b i l i t y a r e d i s c u s s e d 

b e l o w . 

As d i s c u s s e d i n C h a p t e r 3 , T r i a l a b i l i t y , i s e x p e c t e d t o have an e f f e c t o n 

• I n n o v a t i v e n e s s b y r e d u c i n g t h e p e r c e i v e d r i s k s o f a d o p t i n g t h e i n n o v a t i o n . 

F o r most i n n o v a t i o n s , t h e r i s k s a s s o c i a t e d w i f h a d o p t i o n a r e b o r n e b y t h e 

a d o p t e r , i n c l u d i n g m a k i n g t h e n e c e s s a r y f i n a n c i a l i n v e s t m e n t . W i t h r e s p e c t t o 

t h e u s e o f IT i n o r g a n i s a t i o n s , h o w e v e r , i t i s ' t h e o r g a n i s a t i o n , t h e s u p p l i e r 

o f t h e t e c h n o l o g y , w h i c h b e a r s many o f t h e t r a d i t i o n a l r i s k s . T h i s r e d u c e s 

t h e r i s k s f o r t h e a c t u a l a d o p t e r o f t h e PWS, w h i c h i n t u r n c o u l d r e d u c e t h e 

i m p a c t o f T r i a l a b i l i t y . T h i s argument h o l d s p r i m a r i l y f o r t h e i n i t i a l a d o p t 

i o n (adoptive innovativeness) o f t h e t e c h n o l o g y , i n ' t h a t t h e o r g a n i s a t i o n 

t y p i c a l l y s u p p l i e s t h e h a r d w a r e and s o f t w a r e r e q u i r e d t o use a p a r t i c u l a r s e t 

o f i n i t i a l f u n c t i o n s . On t h e o t h e r h a n d , one w o u l d e x p e c t t h a t t h e l o w e r t h e 

p e r c e i v e d t r i a l a b i l i t y , t h e f e w e r t h e number o f f u n c t i o n s t h a t w o u l d be 
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adopted i n addition to the i n i t i a l set. This i n fact appears to :be the case, 

as i s evidenced i n the regression analyses of the various PCI on the d i f f e r e n t 

Innovativeness measures. T r i a l a b i l i t y was not s i g n i f i c a n t when regressed on 

Months (measuring adoptive innovativeness) and was of no p r a c t i c a l s i g n i f i 

cance when regressed on Hours of use per week (implementation innovativeness). 

On the other hand i t was s i g n i f i c a n t with respect to the number of Functions 

used (use innovativeness). Thus, i t might be concluded that T r i a l a b i l i t y i n 

the context of t h i s research r e f l e c t s to some extent the degree of access that 

the respondent has to the various functions. Put another way, T r i a l a b i l i t y 

may r e f l e c t the degree to which the organisation makes available the software 

for the various functions. The organisation may supply the hardware and 

software for a narrow range of functions, but may not necessarily provide the 

software and t r a i n i n g support for the f u l l range of functions for which the 

hardware can be used. 

The increasing d i f f u s i o n of the PWS also l i k e l y means that i t s usage has 

become less image enhancing than i t might have been when the PWS was f i r s t 

introduced. Status effects usually operate when only a'small proportion of 

the population, i s able to use, or possess, the object i n question. For 

example, during the 1988 Olympics i n Calgary, c e r t a i n lapel pins (given out by 

various organisations) became status symbols among pin collectors because of 

t h e i r r e l a t i v e s c a r c i t y . Collectors were w i l l i n g to pay hundreds of d o l l a r s 

for pins whose o r i g i n a l cost was the same as the more ubiquitous, and hence 

less "valuable", pins. Thus, the more dif f u s e d use of the PWS becomes, the 

less i t s adoption w i l l enhance the image of the user. Similarly, Image l i k e l y 

operates through appearances of use, not necessarily actual use. Thus, i f one 

is motivated p r i m a r i l y by image e f f e c t s , then one probably i s only a marginal 

user. As discussed i n Chapter 2, just having a PWS on one's desk becomes 
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s u f f i c i e n t . It might be expected, therefore, that those who adopted the PWS 

e a r l i e r , who use i t more often, and for more things, would report lesser image 

eff e c t s than t h e i r counterparts. The regression analyses support t h i s l i n e of 

reasoning. Image had no e f f e c t on the number of Functions used, and was 

negatively associated with the number of Months since PWS usage was adopted, 

and with the number of Hours the PWS i s used per week. 

A question which was not addressed i n the study was whether the image of 

those who do not use the PWS i s lowered. The items i n the survey r e f l e c t e d 

only the image enhancing effects of PWS usage, not the image decrementing 

ef f e c t s of non-usage. This i s a question which could be investigated i n 

future research. 

The theorised effects of the various PCI on Innovativeness are linked i n 

that they a l l apparently contribute to the formation of an o v e r a l l Attitude 

towards using the PWS. The LISREL analysis indicated that the f i t of the 

model would not be enhanced by allowing the PCI to have a d i r e c t e f f e c t on 

Innovativeness, i n addition to t h e i r e f f e c t s through Attitude. This indicates 

that Attitude appears to act as an intervening variable (Lucas, 1978), and 

seems to capture a l l the effects of the PCI. This contradicts the findings of 

Davis (1985) and Davis et a l . (1989). These two studies found that b e l i e f s 

had a d i r e c t e f f e c t on use, i n addition to t h e i r e f f e ct on Attitude, a fin d i n g 

which runs contrary to the Theory of Reasoned Action (Fishbein & Ajzen, 1975). 

Reasoned Action theory, which was supported by th i s research and by Christen

sen (1987), postulates that a l l e f f e c t s are channeled through Attitude. As 

discussed i n Chapter Five, i t i s believed that the existence of d i r e c t ef

fects, as found by Davis and as indicated i n part by the regression analysis 

i n t h i s study, may i n fact be an a r t i f a c t of the operationalisation of 
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Attitude. Examination was made of the items in the semantic differential 

scales used to operationalise Attitude, which revealed that many of the items 

in the scales reflect primarily the "advantageous" aspects of PWS usage. 

Thus, they do not contain a l l of the various components of Attitude as defined 

in the theory. 

Finally, to address the last component of Question 2, the various 

perceptions apparently play a significant role with respect to use of the PWS, 

as was indicated above in the answer to Question 1. Those with the more 

positive perceptions adopted PWS usage earlier. Because this study was 

cross-sectional, i t is not possible to determine whether the more positive 

perceptions are the result of actual usage, or whether the more positive 

perceptions existed before usage was adopted. Intuition, and the theoretical 

model developed in Chapter 3, indicate that there is very likely an interac

tion between usage and attitude. Those with more positive perceptions are 

likely to adopt earlier. Then, these positive perceptions are reinforced by 

actual usage, which would imply that the usage was i t s e l f 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 

W h a t a r e t h e e f f e c t s o f o t h e r s ' e x p e c t a t i o n s a b o u t o n e ' s u s i n g I T 
o n o n e ' s d e c i s i o n t o u s e , o r n o t u s e , I T ? 

The effects of others' expectations were operationalised in two ways in 

this research, the Subjective Norm and the perceived Voluntariness of PWS 

usage. The latter construct captured the idea of compulsion (an enforceable 

expectation). The results show that both factors have a significant associa

tion with usage. Fi r s t , the differences between adopters and non-adopters 
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were s i g n i f i c a n t on both dimensions, including a l l the referent l e v e l SN. 

Second, LISREL analysis showed that not only do these variables have a d i r e c t 

e f f e c t on Innovativeness, but that they also have an in d i r e c t e f f e c t through 

Attitude. In short, the po t e n t i a l user tends to meet others' expectations 

with respect to using the technology. 

6.4 CONTRIBUTIONS TO THEORY 

6.4.1 General 

As has been discussed at some length,a primary goal of this research was 

to extend the use of reasoned action and d i f f u s i o n of innovations (DOI) theory 

e x p l i c i t l y into the MIS domain. There has been a s i g n i f i c a n t c a l l for having 

more theory based research within MIS, and i t has been argued that both DOI 

theory (Brancheau, 1987; Moore,. 1987). and reasoned action theory (Davis, 1985; 

Christensen, 1987; Pavri, 1988) could help do that. Furthermore, although 

much of MIS p r a c t i c e i s innovative, using constantly changing technologies 

which require changes i n behaviour patterns, there i s a paucity of MIS re

search based on either of these bodies of theory. Thus, a validated model 

would not not only increase the g e n e r a l i s a b i l i t y of these theories, but i t 

would, also help e s t a b l i s h a t h e o r e t i c a l basis for further MIS research. By 

eventually extending the proposed model beyond the study of the d i f f u s i o n of 

PWS, i t eventually could help researchers understand and investigate many 

other MIS implementations. F i n a l l y , the development and val i d a t i o n of several 

scales with which to measure the PCI are also considered to be contributions 

to theory and research. A l l these various p o t e n t i a l contributions w i l l be 

discussed below. 
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6 . 4 . 2 Theory of Reasoned Action 

To a c h i e v e t h e g o a l of e x t e n d i n g reasoned action and DOI t h e o r y i n t o 

M I S , t h e two b o d i e s o f t h e o r y f i r s t were m e l d e d i n t o one model o f b e h a v i o u r . 

To do t h i s , C h a p t e r T h r e e i l l u s t r a t e d t h e c o r r e s p o n d e n c e be tween t h e two 

t h e o r i e s , and t h e n d e v e l o p e d a t h e o r e t i c a l model w h i c h u s e d DOI t h e o r y t o 

f l e s h o u t t h e A t t i t u d e component o f t h e r e a s o n e d a c t i o n m o d e l . The g o a l was 

t o enhance t h e w o r k u s i n g t h e Theory of Reasoned Action t h a t had been c a r r i e d 

o u t t o d a t e w i t h r e s p e c t t o t h e l a y p e r s o n ' s u s e o f i n f o r m a t i o n t e c h n o l o g y . 

As was d i s c u s s e d , a l t h o u g h p r e v i o u s s t u d i e s had u s e d reasoned action t h e o r y i n 

t h i s a r e a , none was i d e n t i f i e d w h i c h h a d u s e d t h e o r y t o d e f i n e t h e p a r t i c u l a r 

b e l i e f s t r u c t u r e w h i c h f o r m e d t h e b a s i s o f Attitude. I n s t e a d , t h e b e l i e f s 

w h i c h h a d b e e n u s e d were v e r y s p e c i f i c t o t h e p a r t i c u l a r s t u d i e s . As a 

r e s u l t , a g o a l o f t h i s r e s e a r c h was t o d e v e l o p a more t h e o r e t i c a l b a s i s f o r 

e s t a b l i s h i n g t h e s a l i e n t b e l i e f s t r u c t u r e o f Attitude. 

I t i s b e l i e v e d t h a t t h e g o a l o f e x t e n d i n g t h e t h e o r e t i c a l b a s e f o r 

s t u d y i n g iniplementation has b e e n a c h i e v e d . The r e s e a r c h model as d e v e l o p e d 

was s t r o n g l y s u p p o r t e d i n t h a t t h e v a r i o u s h y p o t h e s i s e d components a l l p l a y e d 

s i g n i f i c a n t r o l e s . F u r t h e r m o r e , t h e b e l i e f s t r u c t u r e as d e f i n e d by d i f f u s i o n 

t h e o r y was shown t o f o r m t h e b a s i s o f Attitude. F i r s t , a d o p t e r s and n o n -

a d o p t e r s d i f f e r e d on a l l d i m e n s i o n s . S e c o n d , a l l perceived c h a r a c t e r i s t i c s of 

innovatdLng ( P C I ) l o a d e d s i g n i f i c a n t l y on Attitude, w h i c h i n t u r n had a s i g 

n i f i c a n t c o r r e l a t i o n w i t h on Innovativeness. The t h e o r e t i c a l i m p l i c a t i o n o f 

t h i s f i n d i n g i s t h a t d i f f u s i o n t h e o r y c a n be u s e d t o e x t e n d t h e reasoned 

ac t i o n model w i t h r e s p e c t t o i n n o v a t i v e b e h a v i o u r by h e l p i n g t o d e f i n e t h e 

s a l i e n t b e l i e f s t r u c t u r e . 
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T h i s r e s e a r c h a l s o p r o v i d e s f u r t h e r s u p p o r t t o t h e Theory of Reasoned 

Action i n g e n e r a l . I t showed t h a t A t t i t u d e and Subjective Norm do h a v e a 

d i r e c t e f f e c t on Behaviour, and t h a t SN has an e f f e c t on Attitude. T h i s 

c o n t r a d i c t s t h e f i n d i n g o f D a v i s e t a l . ( 1 9 8 9 ) , who f o u n d t h a t SN h a d no 

s i g n i f i c a n t e f f e c t o n Behaviour. To s u p p o r t t h e i r f i n d i n g , t h e y a r g u e d t h a t 

t h e l a c k o f s i g n i f i c a n c e was p e r h a p s due t o t h e " f a i r l y p e r s o n a l and i n d i v i 

d u a l " n a t u r e o f t h e a p p l i c a t i o n t h e y were s t u d y i n g , w h i c h m i g h t be d r i v e n l e s s 

t h a n o t h e r b e h a v i o u r s by s o c i a l i n f l u e n c e s . The c u r r e n t s t u d y , h o w e v e r , shows 

t h a t SN does h a v e an e f f e c t o n t h e u s e o f " p e r s o n a l " l e v e l a p p l i c a t i o n s , i n 

l i n e w i t h t h e t h e o r y . F u r t h e r m o r e , w h i l e t h e l i n k b e t w e e n Attitude and SN i s 

n o t p o s t u l a t e d i n t h e g e n e r a l t h e o r y , t h i s f i n d i n g p a r a l l e l s t h o s e o f o t h e r 

r e s e a r c h e r s , e s p e c i a l l y C h r i s t e n s e n (1987) w i t h r e s p e c t t o t h e u s e o f I T . 

An i n d i r e c t c o n t r i b u t i o n o f t h i s s t u d y t o t h e Theory of Reasoned Action 

i s i n i t s method o f o p e r a t i o n a l i s i n g Attitude. As w i t h many p r e v i o u s s t u d i e s , 

t h i s s t u d y i n i t i a l l y u s e d a s e m a n t i c d i f f e r e n t i a l s c a l e t o d i r e c t l y measure 

Attitude ( r e f e r r e d t o e a r l i e r as A ) . N e v e r t h e l e s s , a n a l y s i s o f t h e r e s u l t s 
m 3 

o f r e g r e s s i n g t h e P C I ( t h e t h e o r i s e d c o n t r i b u t o r s t o Attitude) o n A i n d i c a t e d 
m 

t h a t t h e s c a l e a p p e a r e d t o be somewhat u n i d i m e n s i o n a l b e c a u s e o n l y R e l a t i v e 

Advantage seemed t o h a v e any e x p l a n a t o r y p o w e r . F u r t h e r m o r e , r e g r e s s i o n o f 

a l l t h e v a r i o u s P C I d i r e c t l y on t h e Innovativeness measures r e s u l t e d i n h i g h e r 

R 2 and B e t a w e i g h t s t h a n t h e r e g r e s s i o n o f A^ on Innovativeness. T h i s a p p e a r s 

i n i t i a l l y t o i n d i c a t e t h a t Attitude does n o t c a p t u r e a l l t h e e f f e c t s o f t h e 

v a r i o u s p e r c e p t i o n s o r b e l i e f s a b o u t p e r f o r m i n g t h e b e h a v i o u r , and t h u s i t s 

r o l e i s l e s s t h a n t h a t p o s t u l a t e d b y t h e Theory of Reasoned Action, a c o n c l u 

s i o n a l s o r e a c h e d b y o t h e r r e s e a r c h e r s ( e . g . D a v i s , 1 9 8 5 ) . 
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When A t t i t u d e was c a s t as a l a t e n t v a r i a b l e , h o w e v e r , and s y n t h e s i s e d 

f r o m a l l t h e P C I i n t h e L I S R E L a n a l y s i s , a l l PCI w e r e s i g n i f i c a n t i n i t s 

f o r m a t i o n . ( I t s h o u l d be n o t e d t h a t t h i s i s s i m p l y a s e c o n d a p p r o a c h t o 

c a p t u r i n g t h e c o n s t r u c t , and t h a t a t t h e c o n c e p t u a l l e v e l A t t i t u d e as s y n t h e 

s i s e d and A t t i t u d e as d i r e c t l y m e a s u r e d , A , a r e t h e s a m e . ) F u r t h e r m o r e , 
m 

A t t i t u d e i t s e l f h a d a h i g h e r a s s o c i a t i o n w i t h t h e I n n o v a t i v e n e s s measures t h a n 

A ^ i n t h e r e g r e s s i o n a n a l y s i s . I n a d d i t i o n , t h e L I S R E L a n a l y s i s i n d i c a t e d 

t h a t a l l o w i n g any o f t h e P C I t o h a v e a d i r e c t e f f e c t on I n n o v a t i v e n e s s b e y o n d 

t h e i r i m p a c t t h r o u g h A t t i t u d e w o u l d n o t i m p r o v e t h e f i t o f t h e m o d e l t o t h e 

d a t a . A l l t h e s e r e s u l t s s u p p o r t t h e T h e o r y o f R e a s o n e d A c t i o n . They i n d i c a t e 

t h a t A t t i t u d e i s f o r m u l a t e d f r o m a v a r i e t y o f b e l i e f s , and t h a t i t does 

c a p t u r e a l l t h e e f f e c t s o f t h e s e b e l i e f s . T h u s , f u t u r e s t u d i e s s h o u l d c a r e 

f u l l y c o n s i d e r how A t t i t u d e i s d e f i n e d and o p e r a t i o n a l i s e d . I f i t s d e f i n i t i o n 

i s b a s e d o n t h e t h e o r y u s e d i n t h i s r e s e a r c h , t h e n s c a l e s u s e d t o measure i t 

d i r e c t l y must a t t e m p t t o h a v e a more h o l i s t i c o r i e n t a t i o n , and n o t s i m p l y t a p 

o n l y a few o f t h e u n d e r l y i n g b e l i e f s . 

6 . 4 . 3 D i f f u s i o n o f I n n o v a t i o n s T h e o r y 

T h i s r e s e a r c h a l s o c o n t i n u e s t h e e x t e n s i o n o f t h e u s e o f DOI t h e o r y i n t o 

M I S , and adds t o t h e u n d e r s t a n d i n g o f b a s i c DOI t h e o r y . F i r s t , as has b e e n 

d i s c u s s e d a b o v e , t h e d i f f u s i o n o f PWS t o d a t e was shown t o f o l l o w t h e i n i t i a l 

s t a g e s o f an S - s h a p e d c u r v e o v e r t i m e , i n l i n e w i t h d i f f u s i o n t h e o r y . S e c o n d , 

t h e r e s e a r c h d e m o n s t r a t e d t h a t t h e P C I do p r o v i d e a b a s i s f o r u n d e r s t a n d i n g 

t h e d i f f u s i o n o f i n n o v a t i o n s . T h i s r e p l i c a t e s t h e f i n d i n g s o f v a r i o u s o t h e r 

s t u d i e s . As f a r as i s k n o w n , h o w e v e r , t h i s i s t h e f i r s t s t u d y w h i c h e x p l i c 

i t l y c o n s i d e r e d and m e a s u r e d a l l P C I , as d e f i n e d by R o g e r s ( 1 9 8 3 ) , s i m u l t a n e 

o u s l y . As a r e s u l t , t h e r e s e a r c h showed t h a t t h e i n d i v i d u a l PCI c a n have 

r e l a t i v e l y d i f f e r e n t c o r r e l a t i o n s w i t h I n n o v a t i v e n e s s , d e p e n d i n g o n t h e 
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d i m e n s i o n t h a t i s b e i n g c o n s i d e r e d . F u r t h e r m o r e , t h e i n s t r u m e n t d e v e l o p m e n t 

p r o c e s s r e v e a l e d t h a t some o f t h e t r a d i t i o n a l d e f i n i t i o n s o f t h e P C I w e r e 

w e a k l y , o r i m p r e c i s e l y , e x p l i c a t e d . T h i s may h a v e c a u s e d some o f t h e i n c o n 

s i s t e n t f i n d i n g s i n e a r l i e r s t u d i e s . As a r e s u l t , b o t h Compatibility and 

O b s e r v a b i l i t y w e r e r e d e f i n e d . I n t h e f i r s t i n s t a n c e , t h e " d e g r e e t o w h i c h t h e 

i n n o v a t i o n meets o n e ' s n e e d s " was d r o p p e d f r o m R o g e r s ' d e f i n i t i o n o f Compati

b i l i t y , as i t t e n d e d t o r e f l e c t t h e c o n c e p t o f R e l a t i v e Advantage. S e c o n d l y , 

O b s e r v a b i l i t y was s p l i t i n t o two c o n s t r u c t s , Result Demonstrability and 

V i s i b i l i t y . T h e s e were shown t o be d i f f e r e n t c o n s t r u c t s i n t h e s c a l e d e v e l 

opment p r o c e s s , and b o t h were s i g n i f i c a n t i n t h e s t u d y . 

P e r h a p s , h o w e v e r , a more s i g n i f i c a n t c o n t r i b u t i o n o f t h i s r e s e a r c h t o 

DOI t h e o r y i s t h e r e f i n e m e n t o f t h e c o n c e p t o f Innovativeness. As was d e v e l 

o p e d i n C h a p t e r 3 , innovativeness i s most l i k e l y a m u l t i d i m e n s i o n a l c o n c e p t , 

a l t h o u g h i t t r a d i t i o n a l l y has b e e n d e f i n e d i n a u n i d i m e n s i o n a l w a y . I t s 

d e f i n i t i o n has t e n d e d t o be i n t e r m s o f earliness o f a d o p t i o n o f an i n n o v a t i o n 

( e . g . R o g e r s , 1962, 1 9 8 3 ) , w h i c h has b e e n t h e f o c u s o f most DOI s t u d i e s . The 

p r o b l e m s w i t h t h i s s i n g u l a r f o c u s were d i s c u s s e d i n C h a p t e r 3 , and i t was 

a r g u e d t h a t i n n o v a t i v e b e h a v i o u r c a n be m a n i f e s t e d i n ways o t h e r t h a n j u s t 

e a r l y a d o p t i o n . As a r e s u l t , t h r e e i n n o v a t i v e n e s s d i m e n s i o n s (adoptive, use, 

and implementation) were d e f i n e d , o p e r a t i o n a l i s e d , and s t u d i e d . Adoptive 

Innovativeness r e f l e c t s t h e t r a d i t i o n a l d e f i n i t i o n o f i n n o v a t i v e n e s s . The 

r e s u l t s o f t h i s s t u d y show t h a t t h e a l l t h r e e d i m e n s i o n s do s h a r e a s i g n i f i 

c a n t amount o f v a r i a n c e , and hence c a n be " c o n s i d e r e d t o r e f l e c t a d e e p e r 

u n d e r l y i n g c o n c e p t , d e f i n e d as Innovativeness . The c o n v e r g e n c e o f t h e s e t h r e e 

d i m e n s i o n s t h u s h e l p s t o v a l i d a t e a rguments p r e s e n t e d e a r l i e r w i t h r e s p e c t t o 

how t h e c o n s t r u c t i s c o n c e p t u a l i s e d ( e . g . M o o r e , 1 9 8 7 ) . On t h e o t h e r h a n d , 

t h e r e s u l t s a l s o show t h a t t h e r e a r e l a r g e enough d i f f e r e n c e s among t h e 
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dimensions that a l l three should be considered when studying d i f f u s i o n , and 

that p a r t i c u l a r reference should be made as to which dimension of innovative

ness one i s considering. 

F i n a l l y , this research d i f f e r s from two other dissertations recently 

completed i n MIS using DOI theory, and hence helps to broaden our knowledge 

base i n th i s area. For example, while t h i s 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 i n which the adopter i s 

employed. Furthermore, the current study also d i f f e r s from Alexander (1989), 

i n that t h i s one focussed on individual level adoption. Alexander i n v e s t i 

gated the d i f f u s i o n 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 i n MIS. 

6.4.4 Instrument Development 

A further contribution of th i s study to research, and to theory i n 

general, i s with respect to instrument development. It helped to refine the 

actual instrument development process, and secondly, i t actually developed 

several scales with which to measure the perceived c h a r a c t e r i s t i c s of inno

vating. As was discussed i n Chapter 3, considerable investigation of the 

l i t e r a t u r e and interviews with prominent researchers i n the f i e l d had revealed 

that there existed very few validated, r e l i a b l e instruments with which to 

measure the PCI. As a result a lengthy instrument development process was 

undertaken, which i t i s believed made several contributions. 
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F i r s t , t h e d e v e l o p m e n t p r o c e s s p r o v i d e d f u r t h e r e v i d e n c e o f c o n s t r u c t 

v a l i d i t y f o r t h e two s c a l e s d e v e l o p e d b y D a v i s (1985) t o measure r e l a t i v e 

a d v a n t a g e and e a s e o f u s e . B o t h s c a l e s were r e - e x a m i n e d d u r i n g t h e i n s t r u m e n t 

d e v e l o p m e n t p r o c e s s and shown t o r e f l e c t t h e s e two d i m e n s i o n s . S i x more 

s c a l e s w e r e t h e n d e v e l o p e d t o measure t h e f o l l o w i n g p e r c e i v e d c h a r a c t e r i s t i c s : 

V o l u n t a r i n e s s , Image, C o m p a t i b i l i t y , R e s u l t D e m o n s t r a b i l i t y , V i s i b i l i t y , and 

T r i a l a b i l i t y . As was d i s c u s s e d e a r l i e r , t h i s p r o c e s s a l s o s e r v e d t o c l a r i f y 

and r e f i n e t h e d e f i n i t i o n s o f t h e c o n s t r u c t s . A l l o f t h e f i n a l s c a l e s showed 

a c c e p t a b l e t o v e r y good r e l i a b i l i t i e s i n t h e f u l l s u r v e y . 

F i n a l l y , t h e s t u d y a l s o h e l p e d t o f u r t h e r r e f i n e t h e a c t u a l i n s t r u m e n t 

d e v e l o p m e n t p r o c e s s . A p o o l o f i t e m s t o measure t h e v a r i o u s c o n s t r u c t s was 

f i r s t g e n e r a t e d f r o m p r e v i o u s q u e s t i o n n a i r e s , l i t e r a t u r e r e v i e w s , and i n t e r 

v i e w s . T h i s has b e e n a f a i r l y s t a n d a r d p r o c e d u r e i n i n s t r u m e n t d e v e l o p m e n t . 

I n t h i s s t u d y , h o w e v e r , two a d d i t i o n a l s t e p s were a d d e d . The f i r s t i n c l u d e d 

t h e u s e o f i t e r a t i v e r o u n d s o f " c a r d ( i t e m ) s o r t i n g " t o s e p a r a t e t h e u n d e r 

l y i n g c o n s t r u c t s r e p r e s e n t e d by t h e i t e m s i n t h e p o o l . The s e c o n d s t e p was 

t h e e l i c i t a t i o n o f c o n s t r u c t d e f i n i t i o n s f r o m t h e p a r t i c i p a n t s . T h u s , t h e 

i n s t r u m e n t d e v e l o p m e n t p r o c e s s u s e d h e r e t o o k t h e method u s e d by D a v i s ( 1 9 8 5 ) , 

t o i d e n t i f y w i t h i n c o n s t r u c t d o m a i n c o v e r a g e , and e x t e n d e d i t t o a c t u a l l y 

i d e n t i f y and d e f i n e t h e c o n s t r u c t s . T h i s h e l p e d t o a c h i e v e , t h e g o a l s e t by 

Cook and C a m p b e l l (1979) o f h a v i n g i t e m s d e v e l o p e d t o f i t a c o n s t r u c t , as 

o p p o s e d t o t h e i n f e r r i n g o f a c o n s t r u c t b a s e d on t h e g r o u p i n g s o f i t e m s i n 

f a c t o r a n a l y s i s . 

The s t u d y a l s o added t o t h e m e t h o d o l o g y o f a s s e s s i n g t h e r e s u l t s o f t h e 

above p r o c e s s . F o r e x a m p l e , i t e m p l o y e d C o h e n ' s K a p p a as a method o f a s s e s s 

i n g t h e d e g r e e o f t h e j u d g e s ' agreement w i t h r e s p e c t t o t h e p l a c e m e n t o f i t e m s 
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w i t h i n a p a r t i c u l a r c o n s t r u c t . T h i s i s a s t a t i s t i c u s e d t o measure i n t e r -

r a t e r agreement i n o t h e r r e s e a r c h a r e a s , s u c h as p r o t o c o l a n a l y s i s . The s t u d y 

a l s o d e v e l o p e d a s e c o n d measure t o a s s e s s t h e f i n a l s c a l e s , t h a t o f t h e d e g r e e 

o f p l a c e m e n t o f i t e m s w i t h i n t h e i r t a r g e t e d c a t e g o r i e s . The c o m b i n a t i o n o f 

b o t h measures s e r v e s t o p r o v i d e g r e a t e r i n s i g h t when a s s e s s i n g t h e v a l i d i t y o f 

t h e f i n a l s c a l e s . 

I t i s b e l i e v e d t h a t t h i s s t u d y p r o v i d e s a c o n t r i b u t i o n t o i n s t r u m e n t 

d e v e l o p m e n t i n two s e p a r a t e w a y s . The f i r s t i s t o t h e g e n e r a l p r o c e s s o f 

i n s t r u m e n t d e v e l o p m e n t , by d e f i n i n g t h e v a r i o u s s t e p s and t h e measures w i t h 

w h i c h t o a s s e s s t h e o u t c o m e s . The s e c o n d c o n t r i b u t i o n i s t h e a c t u a l p r o d u c t 

o f t h e p r o c e s s , w h i c h were s e v e r a l r e l i a b l e , v a l i d a t e d i n s t r u m e n t s w i t h w h i c h 

t o measure t h e v a r i o u s p e r c e i v e d . c h a r a c t e r i s t i c s o f i n n o v a t i n g . 

6 . 4 . 5 MIS I m p l e m e n t a t i o n R e s e a r c h 

As was d i s c u s s e d i n C h a p t e r 2 , t h e r e has b e e n a l o n g l i n e o f s t u d i e s 

w i t h r e s p e c t t o i m p l e m e n t a t i o n o f M I S . I n t e g r a l t o t h e s e s t u d i e s has b e e n t h e 

i s s u e o f how t o measure t h e s u c c e s s o f t h e i m p l e m e n t a t i o n . T h e r e h a v e b e e n 

v a r i o u s a p p r o a c h e s t o t h i s i s s u e , b u t t h e s e c a n g e n e r a l l y be c a t e g o r i s e d as 

f o c u s s i n g e i t h e r on u s e o f t h e s y s t e m , o r on t h e u s e r s ' p e r c e i v e d e f f e c t i v e 

n e s s o f t h e s y s t e m . T h i s s t u d y c l e a r l y shows t h e l i n k a g e b e t w e e n t h e s e two 

a p p r o a c h e s , and b u i l d s u p o n t h e w o r k o f D a v i s ( 1 9 8 5 ) , C h r i s t e n s e n ( 1 9 8 7 ) , and 

P a v r i ( 1 9 8 8 ) . The T h e o r y o f R e a s o n e d A c t i o n o f f e r s a way o f i n t e g r a t i n g t h e 

v a r i o u s methods and a p p r o a c h e s o f e a r l i e r r e s e a r c h w i t h r e s p e c t t o i m p l e m e n 

t a t i o n . I t d e m o n s t r a t e s t h e r o l e o f A t t i t u d e as an i n t e r v e n i n g v a r i a b l e , 

r e f l e c t i n g t h e m o d e l s u g g e s t e d by L u c a s ( 1 9 7 8 ) , and shows how t h e v a r i o u s 

f a c t o r s ( G i n z b e r g , 1981) h a v e t h e i r e f f e c t t h r o u g h A t t i t u d e . 
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I t i s a l s o v i r t u a l l y a c l i c h e w i t h i n i n f o r m a t i o n s y s t e m s r e s e a r c h and 

management t h a t top management (support i s v i t a l i n i m p l e m e n t a t i o n e f f o r t s . 

R e s e a r c h i n t o t h i s f a c t o r d a t e s b a c k o v e r t w e n t y y e a r s ( e . g . R u b e n s t e i n e t 

a l . , 1967; Bean e t a l . , 1 9 7 5 ) . The c u r r e n t p r o j e c t shows how t h i s c o n c e p t 

f i t s i n t o t h e o v e r a l l p r o c e s s , by h i g h l i g h t i n g t h e r o l e o f t h e Subjective 

Norm. T h i s " i n t e r n a l " d e t e r m i n a n t o f b e h a v i o u r i s f o r m u l a t e d f r o m t h e i n d i 

v i d u a l ' s p e r c e p t i o n s o f w h e t h e r s e n i o r management, s u p e r i o r s , p e e r s , and 

s u b o r d i n a t e s e x p e c t one t o p e r f o r m t h e b e h a v i o u r . When t h e r e s u l t s f o r 

adopters and non-adopters w e r e c o m p a r e d , t h e d i f f e r e n c e s w i t h r e s p e c t t o t h e 

v a r i o u s SN were g r e a t e s t f o r supervisors and senior management. T h e s e two 

f a c t o r s a l s o h a d t h e h i g h e s t l o a d i n g s on t h e o v e r a l l Subjective Norm i n t h e 

LISREL a n a l y s i s . T h i s r e f l e c t s t h e i d e a o f management s u p p o r t as i n d i c a t e d 

a b o v e . The SN a l s o d e m o n s t r a t e s , h o w e v e r , t h e g e n e r a l e f f e c t s o f norms w i t h i n 

t h e o r g a n i s a t i o n on PWS u s a g e . F o r e x a m p l e , i n a d d i t i o n t o t h e p r e v i o u s two 

r e f e r e n t s , i t i s c l e a r t h a t t h e e x p e c t a t i o n s o f peers and subordinates a l s o 

a r e h i g h l y c o r r e l a t e d w i t h e v e n t u a l u s e o f t h e s y s t e m . 

F i n a l l y , as f a r as i s k n o w n , t h i s i s t h e o n l y s t u d y t h a t c l e a r l y i n v e s 

t i g a t e d t h e r o l e o f perceived Voluntariness o f s y s t e m s u s a g e w i t h r e s p e c t t o 

i m p l e m e n t a t i o n e f f o r t s . F o r e x a m p l e , C h r i s t e n s e n ( 1 9 8 7 ) , who u s e d reasoned 

act i o n t h e o r y i n h i s s t u d y , s t a t e d t h a t : 

" w e h a v e n o s i m p l e m e t h o d o f a s s u r i n g t h a t a c t u a l u s e . . . . a s 
r e p o r t e d i n t h e q u e s t i o n n a i r e f o r m s i n f a c t i s d i s c r e t i o n a r y u s e 
a n d n o t c o m m i t t e d u s e . T h i s i s a m e a s u r e m e n t i s s u e t o b e a d 
d r e s s e d i n f u t u r e r e s e a r c h . . . . ( p . 2 1 3 ) . 

D a v i s , B a g o z z i , and Warshaw (1989) a l s o r a i s e t h e i s s u e , p o i n t i n g o u t 

t h a t " a l t h o u g h i t i s g e n e r a l l y t h o u g h t t h a t c o m p u t e r u s e by managers and 

p r o f e s s i o n a l s i s m o s t l y v o l u n t a r y ( D e S a n c t i s , 1983; R o b e y , 1979; Swanson, 

1 9 8 7 ) , i n some c a s e s p e o p l e may u s e a s y s t e m i n o r d e r t o c o m p l y w i t h mandates 
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f r o m t h e i r s u p e r i o r s , r a t h e r t h a n due t o t h e i r own f e e l i n g s and b e l i e f s a b o u t 

u s i n g i t " . T h i s r e s e a r c h e x p l i c i t l y a d d r e s s e s t h e s e i s s u e s as i t c l e a r l y 

i d e n t i f i e d and i n v e s t i g a t e d t h e e f f e c t s o f V o l u n t a r i n e s s . The r e s e a r c h showed 

t h a t t h i s f a c t o r was s i g n i f i c a n t l y c o r r e l a t e d w i t h t h e u s a g e o f i n f o r m a t i o n 

t e c h n o l o g y . As has b e e n d i s c u s s e d a b o v e , i n t h e L I S R E L a n a l y s i s i t h a d b o t h a 

d i r e c t e f f e c t on I n n o v a t i v e n e s s , and an i n d i r e c t e f f e c t t h r o u g h A t t i t u d e . Of 

i n t e r e s t i s t h e f a c t t h a t e v e n t h o u g h u s a g e may be c o m p e l l e d , t h e c o m p u l s i o n 

e v e n t u a l l y seems t o c r e a t e more p o s i t i v e a t t i t u d e s . One e x p l a n a t i o n f o r t h i s 

i s t h a t c o g n i t i v e d i s s o n a n c e f a c t o r s may be a t w o r k ( F e s t i n g e r , 1 9 5 7 ) , 

w h e r e b y a t t i t u d e s a r e b r o u g h t i n t o l i n e w i t h r e q u i r e d b e h a v i o u r . A n o t h e r 

e x p l a n a t i o n i s t h a t a c t u a l u s e , e v e n t h o u g h c o m p e l l e d , r e v e a l s t h e v a r i o u s 

b e n e f i t s , ease o f u s e , and so f o r t h o f t h e s y s t e m . T h i s i n t u r n c o u l d s e r v e 

t o c r e a t e a more p o s i t i v e a t t i t u d e t o w a r d s u s i n g t h e s y s t e m . Of c o u r s e , t h e 

r e v e r s e e f f e c t c o u l d p o t e n t i a l l y o c c u r , where u s a g e has n e g a t i v e a s p e c t s , b u t 

t h e r e s u l t s s u g g e s t t h a t t h i s w o u l d o c c u r f o r o n l y a s m a l l p r o p o r t i o n o f 

u s e r s . The r e s u l t s f o r t h i s c h a r a c t e r i s t i c s i l l u s t r a t e t h e need t o s t u d y t h e 

n o n - r e c u r s i v e e f f e c t s b e t w e e n u s a g e and a t t i t u d e . 

F i n a l l y , t h e f a c t t h a t V o l u u t a r i n e s s was n o t o p e r a t i o n a l i s e d as a 

d i c h o t o m o u s v a r i a b l e i s a l s o c o n s i d e r e d t o be a s t r e n g t h o f t h i s r e s e a r c h . 

W h i l e u s a g e may be mandated i n many i n s t a n c e s , w i t h no d i s c r e t i o n , common 

s e n s e and e x p e r i e n c e i n d i c a t e t h a t t h e r e t e n d t o be d e g r e e s o f c o m p u l s i o n , o r 

v o l u n t a r i n e s s , w i t h r e s p e c t t o b e h a v i o u r i n o r g a n i s a t i o n s . The r e s p o n s e s t o 

t h e V o l u n t a r i n e s s s c a l e s u p p o r t t h i s , i n t h a t t h e s c o r e s w e r e f a i r l y w e l l 

d i s t r i b u t e d a c r o s s t h e r a n g e and w e r e n o t b i p o l a r . Thus t h e a s s u m p t i o n s t h a t 

many s t u d i e s make t h a t t h e y have c h o s e n " v o l u n t a r y u s e r s " may be u n f o u n d e d , i n 

t h a t many u s e r s may f e e l c o m p e l l e d , t o a d e g r e e , t o u s e t h e s y s t e m , even 

t h o u g h i t i s n o t p a r t o f t h e i r j o b d e s c r i p t i o n . 
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I n summary, t h e r e s e a r c h m o d e l as d e v e l o p e d p r o v i d e s a f u r t h e r s t e p i n 

t h e e v o l u t i o n o f a m o d e l w i t h w h i c h t o i n v e s t i g a t e MIS implementation. I t 

c l e a r l y i n d i c a t e s t h e r o l e o f e x t e r n a l f a c t o r s , and how t h e y w o u l d o p e r a t e 

e i t h e r t h r o u g h t h e Subjective Norm o r t h r o u g h Attitude. I t a l s o p r o v i d e s a 

more t h e o r e t i c a l b a s i s f r o m w h i c h t o d e f i n e t h e d e t e r m i n a n t s o f Attitude. 

F i n a l l y , i t a l s o i d e n t i f i e s a m a j o r i n f l u e n c e on s y s t e m u s a g e w h i c h c o u l d 

m e d i a t e t h e e f f e c t s o f A t t i t u d e and t h e Subjective Norm on a c t u a l behaviour. 

T h i s i s t h e p e r c e i v e d Voluntariness o f s y s t e m u s e . 

6 . 5 LIMITATIONS OF THE STUDY 

6 . 5 . 1 General 

As w i t h any s t u d y , t h e r e a r e l i m i t a t i o n s t o t h i s r e s e a r c h . Some o f 

t h e s e must be a c c e p t e d , as l i t t l e c a n be done t o overcome t h e m . O t h e r s may be 

a d d r e s s a b l e i n f u t u r e r e s e a r c h . T h e s e v a r i o u s l i m i t a t i o n s a r e d i s c u s s e d 

b e l o w . 

6 . 5 . 2 Data C o l l e c t i o n 

T h i s r e s e a r c h u s e d o n l y one d a t a c o l l e c t i o n m e t h o d , a s u r v e y q u e s t i o n 

n a i r e . T h i s may h a v e c r e a t e d common method v a r i a n c e ( C a m p b e l l & F i s k e , 1 9 5 9 ) . 

I n a d d i t i o n , r e s p o n d e n t s may k n o w i n g l y have g i v e n u n t r u e o r m i s l e a d i n g answers 

( E m o r y , 1 9 8 0 ) . S e l f - r e p o r t i n g , h o w e v e r , i s t h e o n l y method t o g a t h e r t h e d a t a 

o n s e v e r a l o f t h e v a r i a b l e s , s u c h as t h e s u b j e c t s ' perceptions and attitudes 

w i t h r e s p e c t t o s y s t e m u s a g e . N e v e r t h e l e s s , u s e o f e l i c i t a t i o n t e c h n i q u e s 

o t h e r t h a n a s u r v e y q u e s t i o n n a i r e may be e m p l o y a b l e t o c a p t u r e t h i s d a t a . 

T h e s e t e c h n i q u e s c o u l d i n c l u d e o p e n - e n d e d o r s t r u c t u r e d interviewing. 

W h i l e p e r c e p t i o n s and a t t i t u d e s g e n e r a l l y r e q u i r e s e l f - r e p o r t i n g , o t h e r 

v a r i a b l e s i n t h i s s t u d y w e r e b e h a v i o u r a l l y o r i e n t e d , and t h u s t h e r e may be 
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more d i r e c t methods a v a i l a b l e w i t h w h i c h t o c a p t u r e t h e r e l e v a n t d a t a . F o r 

e x a m p l e , d a t e o f f i r s t a d o p t i o n o f t h e t e c h n o l o g y m i g h t be c o n f i r m e d by 

d o c u m e n t a r y e v i d e n c e , s u c h as t h e d a t e o f i s s u i n g c o m p u t e r a c c o u n t s o r d e l i v 

e r i n g m i c r o c o m p u t e r s . As was d i s c u s s e d i n C h a p t e r 4 , h o w e v e r , p r o b l e m s a l s o 

e x i s t w i t h t h i s f o r m o f d a t a c o l l e c t i o n . F o r e x a m p l e , t h e r e i s no a s s u r a n c e 

t h a t t h e PWS was a c t u a l l y u s e d when d e l i v e r e d o r when t h e a c c o u n t was o p e n e d , 

o r t h a t t h e s u b j e c t h a d n o t b e e n u s i n g a PWS p r i o r t o p e r s o n a l l y a c q u i r i n g a 

m i c r o c o m p u t e r o r a c o m p u t e r a c c o u n t . N e v e r t h e l e s s , some c o m b i n a t i o n o f t h e 

d a t a c o l l e c t i o n t e c h n i q u e s m i g h t be b e n e f i c i a l i n f u t u r e s t u d i e s . 

6 . 5 . 3 S u r v e y S c a l e s 

As was d i s c u s s e d i n C h a p t e r 5 , many o f t h e s t a t i s t i c a l methods e m p l o y e d 

i n t h i s s t u d y assumed c e r t a i n p r o p e r t i e s o f t h e d a t a . T h e s e were e x p l i c i t l y 

a d d r e s s e d , i n c l u d i n g s k e w n e s s , n o n - l i n e a r i t y , and h e t e r o s c e d a s t i c i t y . Mos t 

s t a t i s t i c a l t e c h n i q u e s , h o w e v e r , a l s o assume i n t e r v a l s c a l e s , w h e r e a s i n a 

s t r i c t s e n s e much o f t h e d a t a i n t h i s s t u d y were o r d i n a l . H o w e v e r , g i v e n t h a t 

t h e r e w e r e s e v e r a l d a t a p o i n t s w i t h i n t h e s c a l e s , and t h a t t h e f i n a l v a l u e s 

u s e d w e r e a v e r a g e s o f s e v e r a l s c o r e s , w h i c h i n c r e a s e s y e t a g a i n t h e number o f 

i n t e r v a l s on t h e s c a l e s , some o f t h i s p r o b l e m i s a l l e v i a t e d ( J o h n s o n & C r e e c h , 

1 9 8 3 ) . N e v e r t h e l e s s , w h i l e t h e a p p r o a c h u s e d i n t h i s s t u d y i s c o n s i s t e n t w i t h 

t h a t o f most s t u d i e s u s i n g s i m i l a r s c a l e s , t h e f o r m a t o f t h e s c a l e s s h o u l d be 

r e c o g n i s e d as a p o s s i b l e l i m i t a t i o n t o t h e r e s u l t s . 

W h i l e most o f t h e s c a l e s u n d e r w e n t a s i g n i f i c a n t d e v e l o p m e n t p r o c e s s as 

o u t l i n e d i n C h a p t e r 4 , t h e s c a l e f o r C o m p u t e r A v o i d a n c e was n o t d e v e l o p e d i n 

as r i g o r o u s a f a s h i o n . The s i x i t e m s w h i c h c o m p r o m i s e t h e s c a l e d i d g r o u p 

t o g e t h e r , and t h u s t h e s c a l e h a d a c c e p t a b l e r e l i a b i l i t y as i n d i c a t e d i n 

C h a p t e r 4 ( G L B = . 7 5 ) . N e v e r t h e l e s s , A v o i d a n c e as u s e d i n t h i s s t u d y does t a p 
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such disparate dimensions as health and work monitoring concerns. For t h i s 

reason, the s p e c i f i c r e s u l t s of t h i s study with respect to Avoidance should be 

interpreted with caution, and further work i s required to more f u l l y develop 

these scales. 

6.5.4 Sample 

The t e s t of s a t i s f a c t o r i n e s s of a sample i s the degree to which i t 

represents the c h a r a c t e r i s t i c s of the population i t i s used to represent. 

This study was concerned with Innovativeness at the i n d i v i d u a l adopter l e v e l , 

and thus could have been conducted within a single organisation, as has been 

done i n other s i m i l a r studies (e.g. Davis, 1985). Nevertheless, i t attempted 

to provide a more representative sample of the o v e r a l l population of p o t e n t i a l 

and actual PWS users i n organisations by including respondents from several 

organisations. As described i n Chapter 5, seven d i f f e r e n t organisations from 

a v a r i e t y of .industries were included in the survey. Within these organisa

tions, a v a r i e t y of departments were selected for i n c l u s i o n i n the study. The 

aim was to achieve as wide as possible range of computer experience and 

exposure. The departments a c t u a l l y selected were based on the researcher's 

experience and i n t u i t i o n , as well as on the recommendations of company repre

sentatives. The i n c l u s i o n of a range of companies and departments should 

serve both to increase the external v a l i d i t y of the study, as well as to 

d i l u t e p o t e n t i a l company and department related factors. 

The survey had very good sample s i z e for t h i s type of study. Because 

there are no accurate descriptors a v a i l a b l e of the o v e r a l l population, howev

er, i t i s not known to what degree representativeness of the o v e r a l l popula

t i o n was a c t u a l l y achieved. Nevertheless, the demographic s t a t i s t i c s do 

indi c a t e that the sample has some face v a l i d i t y i n t h i s regard. Furthermore, 
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a l t h o u g h p a r t i c i p a t i n g o r g a n i s a t i o n s d i s t r i b u t e d q u e s t i o n n a i r e s t o a l l em

p l o y e e s i n t a r g e t e d d e p a r t m e n t s , i t i s n o t known how much r e s p o n s e b i a s may 

h a v e b e e n i n t r o d u c e d by t h e n o n - r e s p o n s e o f a p p r o x i m a t e l y 30% o f t h e t a r g e t e d 

p o p u l a t i o n . 

6 . 5 . 5 G e n e r a l i s a b i l i t y 

The n a t u r e o f t h e s a m p l e a l s o s u g g e s t s t h a t one s h o u l d e x t r a p o l a t e o n l y 

w i t h c a u t i o n f r o m some o f t h e s p e c i f i c r e s u l t s o f t h e s t u d y . F o r e x a m p l e , as 

has b e e n d i s c u s s e d , T r i a l a b i l i t y , Image, and V i s i b i l i t y h a d l o w e r a s s o c i a t i o n s 

t h a n t h e o t h e r PCI w i t h s y s t e m u s a g e . I t was s u g g e s t e d t h a t t h i s f i n d i n g 

m i g h t be an a r t i f a c t o f t h e e n v i r o n m e n t o f t h e s t u d y , where T r i a l a b i l i t y and 

V i s i b i l i t y o f t h e PWS may be f a i r l y c o n s i s t e n t w i t h i n t h e o r g a n i s a t i o n s . T h i s 

i n c r e a s i n g d i f f u s i o n o f t h e PWS may a l s o be l e s s e n i n g t h e i n f l u e n c e o f Image. 

T h u s , one i s c a u t i o n e d a b o u t d r a w i n g i n f e r e n c e s a b o u t t h e r e l a t i v e e f f e c t s o f 

t h e PCI i n g e n e r a l . F o r many o t h e r i n n o v a t i o n s , e s p e c i a l l y i n t h e i r e a r l y 

s t a g e s o f d i f f u s i o n , t h e s e f a c t o r s s h o u l d be q u i t e i m p o r t a n t . I n any e v e n t , 

t h e s t u d y was t e s t i n g a p a r t i c u l a r body o f t h e o r y , and i n t h a t t h e h y p o t h e s 

i s e d e f f e c t s were o b s e r v e d , t h e t h e o r y has n o t b e e n r e f u t e d . 

6 . 5 . 6 C a u s a l i t y 

F o r r e a s o n s d i s c u s s e d e a r l i e r , much o f t h e a n a l y s i s i n t h i s s t u d y was 

d e s c r i b e d i n c a u s a l t e r m s . T h i s was done t o s i m p l i f y d i s c u s s i o n o f t h e 

r e s u l t s . N e v e r t h e l e s s , i t i s r e c o g n i s e d t h a t i n o r d e r t o d e m o n s t r a t e t h a t two 

v a r i a b l e s a r e c a u s a l l y r e l a t e d , t h e f o l l o w i n g t h r e e c r i t e r i a n e e d t o be 

s a t i s f i e d ( B a b b i e , 1 9 8 3 ) : 

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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I n t h i s s t u d y o n l y t h e s e c o n d c r i t e r i o n i s a c t u a l l y met . F i r s t , t h e 

s t u d y was c r o s s - s e c t i o n a l , and t h u s t h e f i r s t c r i t e r i o n above c a n n o t be 

s a t i s f i e d . I n o r d e r t o meet t h i s c r i t e r i o n , a l o n g i t u d i n a l s t u d y i s r e q u i r e d . 

S e c o n d l y , i n t h a t t h e s t u d y was s e t i n t h e f i e l d , w i t h no c o n t r o l o v e r e x t r a 

neous v a r i a b l e s , t h e t h i r d c r i t e r i o n above a l s o c a n n o t be met . B o t h o f t h e s e 

f a c t s a r g u e f o r f u r t h e r r e s e a r c h e x p l i c i t l y a d d r e s s i n g t h e s e i s s u e s . F i r s t , a 

l o n g i t u d i n a l s t u d y s h o u l d a d d r e s s t h e t i m e d i m e n s i o n , and some s o r t o f e x p e r 

i m e n t a l s t u d y , e i t h e r f i e l d o r l a b o r a t o r y , c o u l d be c o n d u c t e d t o h e l p r u l e o u t 

t h e e f f e c t s o f e x t r a n e o u s v a r i a b l e s . F o r e x a m p l e , i n t h e l a t t e r c a s e , one 

c o u l d a t t e m p t t o m a n i p u l a t e t h e p e r c e i v e d c h a r a c t e r i s t i c s o f i n n o v a t i n g t o 

s t u d y t h e i r e f f e c t s on a t t i t u d e . 

A l o n g w i t h t h e n e e d f o r l o n g i t u d i n a l r e s e a r c h t o c o r r e c t l y i n f e r c a u 

s a l i t y , l o n g i t u d i n a l r e s e a r c h w o u l d a l s o h e l p i n v e s t i g a t e t h e e f f e c t s o f 

a c t u a l s y s t e m usage o n Attitude. I n d i c a t i o n s about t h e i r p o t e n t i a l i n t e r 

r e l a t i o n s h i p i n c l u d e t h e f a c t t h a t c o m p u l s o r y use h a d a p o s i t i v e e f f e c t o n 

a t t i t u d e , and t h o s e who h a d u s e d t h e PWS l o n g e r h a d more p o s i t i v e p e r c e p t i o n s . 

A f u l l e r u n d e r s t a n d i n g o f t h i s r e l a t i o n s h i p w o u l d c e r t a i n l y a i d i n t h e f o r m u 

l a t i o n o f implementation s t r a t e g i e s . I n any e v e n t , t h i s r e s e a r c h was t e s t i n g 

a g i v e n t h e o r y . T h u s , t h e r e a r e p r i o r i n d i c a t i o n s t h a t t h e v a r i a b l e s and t h e 

r e l a t i o n s h i p s b e i n g t e s t e d were t h e a p p r o p r i a t e o n e s . _ The t h e o r y was s u p 

p o r t e d by t h e r e s u l t s o f t h e r e s e a r c h , w h i c h h e l p s t o a m e l i o r a t e t h e s i t u a t i o n 

w i t h r e s p e c t t o t h e t h i r d c r i t e r i o n f o r d e m o n s t r a t i n g c a u s a l i t y d e s c r i b e d 

a b o v e . 

6.5.7 Implementation Success 

T h i s s t u d y has i t s r o o t s i n t h e MIS implementation r e s e a r c h . As was 
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d i s c u s s e d i n C h a p t e r 2 , many s u c h s t u d i e s employ u s e o f t h e s y s t e m as t h e 

measure o f s u c c e s s o f t h e s y s t e m ' s i m p l e m e n t a t i o n . W i t h r e s p e c t t o t h e PWS, a 

n e c e s s a r y c o n d i t i o n f o r i t s s u c c e s s f u l i m p l e m e n t a t i o n i s u s e o f t h e m a c h i n e . 

T h i s r e q u i r e s t h e u s e r t o d e m o n s t r a t e I n n o v a t i v e n e s s , w h i c h became t h e d e p e n 

d e n t v a r i a b l e i n t h e s t u d y . No e f f o r t , h o w e v e r , was u n d e r t a k e n t o d e t e r m i n e 

w h e t h e r t h e i n n o v a t i v e n e s s (PWS u s a g e ) as r e p o r t e d w a s , i n f a c t , a p p r o p r i a t e 

u s e o f t h e PWS. T h e r e i s s i g n i f i c a n t e v i d e n c e i n t h e l i t e r a t u r e , as was 

d i s c u s s e d i n C h a p t e r 2 , t h a t some u s e o f t h e PWS m i g h t n o t be a p p r o p r i a t e . 

T h e r e f o r e , a g a i n , c a u t i o n must be u r g e d i n a s s u m i n g t h a t s y s t e m s u s e i s 

e q u i v a l e n t t o s u c c e s s . T h i s s t u d y o n l y p r o v i d e s i n s i g h t i n t o how i n n o v a t i v e 

n e s s w i t h r e s p e c t t o PWS u s a g e i s m o t i v a t e d . 

6.6 MANAGERIAL IMPLICATIONS 

6 . 6 . 1 G e n e r a l 

T h e r e a r e many p o t e n t i a l c o n t r i b u t i o n s o f t h i s s t u d y t o m a n a g e r i a l 

p r a c t i c e . I n g e n e r a l i t s h o u l d h e l p t o i d e n t i f y t h o s e f a c t o r s t h a t i n f l u e n c e 

s u c c e s s f u l i m p l e m e n t a t i o n . F o r e x a m p l e , i t c a n be s e e n t h a t t h e S u b j e c t i v e 

Norm, A t t i t u d e , and V o l u n t a r i n e s s a l l a r e a s s o c i a t e d w i t h u s e o f t h e PWS. 

T h u s , a s s u m i n g t h a t a c a u s a l r e l a t i o n s h i p e x i s t s as p o s i t e d by t h e t h e o r y , 

t h o s e i m p l e m e n t i n g s y s t e m s c a n a t t e m p t t o "manage" t h e s e i n f l u e n c e s . T h e s e 

f a c t o r s c a n a l s o be managed by c o n s i d e r i n g t h e i r d e t e r m i n a n t s . T h i s a p p r o a c h 

i s d i s c u s s e d b e l o w . 

6 . 6 . 2 A t t i t u d e 

T h i s s t u d y shows t h a t A t t i t u d e i s s i g n i f i c a n t l y c o r r e l a t e d w i t h t h e u s e 

o f I T , and t h a t i t s h o u l d be c a r e f u l l y c o n s i d e r e d i n any i m p l e m e n t a t i o n 

p r o j e c t . T h i s i s n o t n e w s . More i m p o r t a n t i s t h e i d e n t i f i c a t i o n o f t h o s e 
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u n d e r l y i n g f a c t o r s w h i c h c o n t r i b u t e t o A t t i t u d e . By s p e c i f i c a l l y a d d r e s s i n g 

t h e " g e n e r i c " P C I w h i c h c o n t r i b u t e t o A t t i t u d e , managers s h o u l d be b e t t e r a b l e 

t o t a k e measures t o i n f l u e n c e t h e a t t i t u d e o f t h e t a r g e t a d o p t e r s . I t s h o w s , 

f o r e x a m p l e , t h a t d e m o n s t r a t i o n o f t h e r e l a t i v e a d v a n t a g e o f u s i n g I T , o v e r 

p r e v i o u s methods o f c a r r y i n g o u t t h e t a s k , i s v e r y i m p o r t a n t , as i s m a k i n g u s e 

o f t h e IT c o m p a t i b l e w i t h w o r k e r s ' v a l u e s and s t y l e . By t a k i n g measures t o 

r a i s e t h e s e p e r c e p t i o n s , t h o s e i n c h a r g e o f i m p l e m e n t i n g IT s h o u l d h a v e more 

s u c c e s s i n c r e a t i n g p o s i t i v e a t t i t u d e s t o w a r d s IT u s a g e . One p r a c t i c a l 

e x a m p l e i s h a v i n g a c o - w o r k e r p r o v i d e t e s t i m o n i a l s o f how t h e IT has h e l p e d 

h i m o r h e r p e r s o n a l l y . T h i s s h o u l d n o t o n l y enhance t h e p e r c e p t i o n o f R e l a 

t i v e A d v a n t a g e , b u t i t s h o u l d i n c r e a s e C o m p a t i b i l i t y , as t h e t a r g e t a d o p t e r 

may l i k e l y i d e n t i f y w i t h t h e v a l u e s and s t y l e o f t h e i n d i v i d u a l g i v i n g t h e 

t e s t i m o n i a l . P r o v i d i n g t r a i n i n g c o u r s e s , good u s e r m a n u a l s , and p l e d g e s o f 

p o s t - a d o p t i o n s u p p o r t s h o u l d h e l p i n c r e a s e t h e p e r c e i v e d E a s e o f U s e o f t h e 

t e c h n o l o g y . I t c a n be s e e n t h a t s i m i l a r e x a m p l e s o f a c t i o n s s p e c i f i c a l l y 

t a r g e t e d a t t h e r e m a i n i n g p e r c e p t i o n s a r e a l s o e a s y t o d e r i v e . 

The above measures s h o u l d a l l h e l p t o i n c r e a s e t h e u s e o f t h e t e c h n o l o 

g y . I n some i n s t a n c e s , h o w e v e r , t h e i n t e n t may be t o r e d u c e t h e amount o f 

u s a g e . I n t h i s l a t t e r c a s e , an u n d e r s t a n d i n g o f t h e p e r c e p t i o n s w h i c h m o t i 

v a t e a d o p t i o n i s a l s o i m p o r t a n t i f one w a n t s t o u n d e r s t a n d why t h e a d o p t e r s 

a r e m o v i n g away f r o m t h e " p r e f e r r e d " method o f c o m p u t i n g , s u c h as u s i n g t h e IS 

d e p a r t m e n t ' s r e s o u r c e s . 

An u n d e r s t a n d i n g o f t h e v a r i o u s p e r c e p t i o n s w h i c h m o t i v a t e , o r d i s c o u r 

a g e , u s e o f t h e t e c h n o l o g y c a n be e m p l o y e d i n s e v e r a l w a y s . I t c a n be u s e d t o 

i n f l u e n c e t h e b e h a v i o u r o f t h e a d o p t e r s i n t h e d i r e c t i o n d e s i r e d , w h i c h may be 

e i t h e r t o u s e , o r n o t t o u s e , t h e s y s t e m . As an e x a m p l e o f how t h e t h e o r y c a n 



- 243 -

be u s e d t o e x p l a i n c e r t a i n o b s e r v e d phenomena, c o n s i d e r a g a i n t h e i s s u e o f 

i n f o r m a t i o n s y s t e m s implementation. User involvement i n s y s t e m s d e v e l o p m e n t 

has l o n g b e e n c o n s i d e r e d a s i g n i f i c a n t f a c t o r i n i m p l e m e n t a t i o n s u c c e s s 

( G i n z b e r g , 1 9 8 1 ) . The t h e o r y s u p p o r t e d i n t h i s r e s e a r c h h e l p s e x p l a i n why 

t h i s may be s o , i n t h a t i n v o l v e m e n t c o u l d a f f e c t t h e u s e r s ' p e r c e p t i o n s o f 

r e l a t i v e a d v a n t a g e , ease o f u s e , and s o f o r t h . F u r t h e r m o r e , b e i n g i n v o l v e d 

d u r i n g t h e p r o j e c t means t h a t u s e r s a r e f a m i l i a r w i t h t h e s y s t e m , and t h u s 

a d o p t i n g i t s u s e i s a l e s s r a d i c a l change t h a n i f t h e y h a d t o a d o p t a f i n i s h e d 

s y s t e m w i t h w h i c h t h e y h a d h a d no p r e v i o u s i n v o l v e m e n t . I n s h o r t , t h e i r 

p e r c e p t i o n s o f Compatibility a r e g r e a t e r as a r e s u l t o f t h e i r i n v o l v e m e n t . 

U s e r i n v o l v e m e n t , t h e r e f o r e , c o u l d a f f e c t t h e u s e r s ' a t t i t u d e s t o w a r d s t h e 

s y s t e m . A l l o f t h e s e p o t e n t i a l r e l a t i o n s h i p s c o u l d be i n v e s t i g a t e d i n f u r t h e r 

' r e s e a r c h . 

6 . 6 . 3 Subjective Norm 

The i n f l u e n c e o f t h e SN, and i t s l i n k t o senior management support w e r e 

d e s c r i b e d e a r l i e r . T h u s , t h e r e s u l t s o f t h i s s t u d y r e i n f o r c e , f o r t h o s e 

m a n a g i n g i m p l e m e n t a t i o n , t h e i m p o r t a n c e o f h a v i n g p e r c e i v a b l e s u p p o r t f o r 

t h e i r e f f o r t s f r o m s e n i o r m a n a g e r s . F u r t h e r m o r e , t h e s i g n i f i c a n t c o n t r i b u t i o n 

o f t h e p e r c e i v e d e x p e c t a t i o n s o f a l l t h e v a r i o u s r e f e r e n t s t o t h e o v e r a l l SN 

a l s o i n d i c a t e s t h a t members o f t h e o r g a n i s a t i o n o t h e r t h a n management c a n 

i n f l u e n c e s y s t e m s u s e . W h i l e t h e most s i g n i f i c a n t r e f e r e n t g r o u p i n t h i s 

s t u d y w e r e t h e r e s p o n d e n t s ' i m m e d i a t e s u p e r v i s o r s , t h e e x p e c t a t i o n s o f o n e ' s 

p e e r s and s u b o r d i n a t e s a l s o a p p e a r e d t o i n f l u e n c e t h e a d o p t i o n d e c i s i o n . 

T h e s e r e f e r e n t s h a v e n o t n e c e s s a r i l y r e c e i v e d a t t e n t i o n o r b e e n c u l t i v a t e d i n 

t h e p a s t f r o m t h o s e m a n a g i n g s y s t e m s i m p l e m e n t a t i o n . The i n f l u e n c e o f t h e 

norms i n g e n e r a l a l s o i n d i c a t e s t h a t a t t e m p t i n g t o i n s t i l l t h e a p p r o p r i a t e 

o r g a n i s a t i o n a l c u l t u r e w i t h r e s p e c t t o t h e p e r s o n a l c o m p u t i n g i s l i k e l y a v e r y 
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i m p o r t a n t u n d e r t a k i n g . T h i s " c u l t u r e " may h i g h l i g h t t h e i m p o r t a n c e o f good 

c o m p u t i n g p r a c t i c e s . As was d i s c u s s e d e a r l i e r , n o t a l l Innovativeness w i t h 

r e s p e c t t o u s a g e o f t h e PWS may be a p p r o p r i a t e . T h u s , norms c a n h e l p t o 

g e n e r a t e t h e appropriate f o r m o f i n n o v a t i v e n e s s w i t h r e s p e c t t o u s e o f t h e 

s y s t e m , w h i c h i s t h e u l t i m a t e t e s t o f i m p l e m e n t a t i o n success. 

6.6.4 Voluntariness 

F i n a l l y , t h e r e s u l t s o f t h e s t u d y s u g g e s t t h a t i f an o r g a n i s a t i o n w i s h e s 

t o i n c r e a s e u s e o f t h e t e c h n o l o g y , i n c r e a s i n g t h e p e r c e p t i o n s t h a t i t s h o u l d 

be u s e d as p a r t o f t h e j o b i s one way t o do s o . W h i l e c o m p u l s i o n o f t e n i s 

p e r c e i v e d as a n e g a t i v e way o f i n f l u e n c i n g b e h a v i o u r , t h e r e s u l t s s u g g e s t t h a t 

p e r h a p s t h e l o n g t e r m n e g a t i v e e f f e c t s o f a t l e a s t " g e n t l e p e r s u a s i o n " a r e n o t 

as s i g n i f i c a n t as one m i g h t e x p e c t . T h i s i s an a r e a w h i c h i n v i t e s f u r t h e r 

r e s e a r c h . 

6.7 SUGGESTIONS FOR FURTHER RESEARCH 

T h r o u g h o u t t h e d i s c u s s i o n i n t h e p r e v i o i i s c h a p t e r s , s e v e r a l s t a t e m e n t s 

h a v e b e e n made w i t h r e s p e c t t o f u r t h e r r e s e a r c h s u g g e s t e d by t h i s s t u d y . One 

o f t h e most b a s i c m o t i v a t i o n s f o r s u c h r e s e a r c h i s t h a t t h e c a u s a l r e l a t i o n 

s h i p s among t h e v a r i a b l e s , w h i l e i n f e r r e d , h a v e n o t b e e n c o n c l u s i v e l y demons

t r a t e d . As was d i s c u s s e d , d e m o n s t r a t i o n o f c a u s a l i t y w o u l d n e c e s s i t a t e t h e 

u s e o f l o n g i t u d i n a l s u r v e y s and e x p e r i m e n t s . B o t h o f t h e s e m e t h o d o l o g i e s 

s h o u l d c o n t r i b u t e c o n s i d e r a b l y t o o u r u n d e r s t a n d i n g o f t h e r e l a t i o n s h i p s among 

t h e v a r i a b l e s , i n c l u d i n g t h e p o t e n t i a l l y - n o n - r e c u r s i v e e f f e c t s b e t w e e n 

i n n o v a t i v e n e s s and a t t i t u d e . 

A s e c o n d m o t i v a t i o n f o r f u r t h e r r e s e a r c h i s t h a t much o f t h e v a r i a n c e i n 

u s e o f t h e PWS i s s t i l l t o be e x p l a i n e d . T h e r e a r e v e r y l i k e l y many o t h e r 
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v a r i a b l e s b e y o n d t h o s e c o n s i d e r e d i n t h i s s t u d y w h i c h c o u l d h a v e an e f f e c t o n 

s y s t e m s u s e . F o r e x a m p l e , w h i l e t h e p a r t i c i p a t i n g o r g a n i s a t i o n s i n d i c a t e d 

t h a t t h e r e s p o n d e n t s a l l h a d a c c e s s t o t h e t e c h n o l o g y , t h e degree of access 

w h i c h t h e r e s p o n d e n t s h a d was n o t i n v e s t i g a t e d . Many o f t h o s e w i t h p o s i t i v e 

a t t i t u d e s may h a v e b e e n l i m i t e d i n t h e i r u s e o f t h e t e c h n o l o g y b e c a u s e o f 

r e l a t i v e l y r e s t r i c t e d a c c e s s t o i t . The d e g r e e o f a c c e s s may be y e t a n o t h e r 

f 

s i g n i f i c a n t v a r i a b l e w h i c h i n t e r v e n e s b e t w e e n Attitude, Subjective Norm, and 

Innovativeness. 

T h i s s t u d y s p e c i f i c a l l y i n v e s t i g a t e d t h e r e l a t i o n s h i p b e t w e e n Innova

tiveness and one s A t t i t u d e and one s Subjective Norm. The i n i t i a l t h e o r e t i 

c a l m o d e l u s e d f o r t h i s s t u d y ( F i g u r e 3 - 4 ) , h o w e v e r , a l s o s u g g e s t e d s e v e r a l 

f a c t o r s w h i c h a r e h y p o t h e s i s e d t o i m p a c t i n t u r n on Subjective Norm and 

Attitude. T h e s e a r e c e r t a i n l y a r e a s f o r f u r t h e r i n v e s t i g a t i o n . As an exam

p l e , t h e r e a r e many e x p e r i e n t i a l v a r i a b l e s w h i c h m i g h t c o n t r i b u t e s y s t e m a t i 

c a l l y t o t h e f o r m a t i o n o f o n e ' s p e r c e p t i o n s . These w o u l d i n c l u d e e x p e r i e n c e 

w i t h o t h e r h i g h t e c h n o l o g y p r o d u c t s ( e . g D i c k e r s o n & G e n t r y , 1 9 8 3 ) , e d u c a t i o n 

w i t h r e s p e c t t o u s e o f c o m p u t e r s ( e . g . D a v i s , 1985; D a v i s e t a l . , 1 9 8 9 ) , and 

e x p e r i e n c e i n d e a l i n g w i t h i n f o r m a t i o n s y s t e m s p e r s o n n e l ( M o o r e , 1 9 8 7 ) . I n 

a d d i t i o n , i n v e s t i g a t i o n o f a v a r i e t y o f c o n t e x t u a l and o r g a n i s a t i o n a l l e v e l 

v a r i a b l e s s h o u l d be f r u i t f u l i n f u r t h e r i n g o u r u n d e r s t a n d i n g o f Innovative

ness. E x a m p l e s i n c l u d e t h e i n t e r c o n n e c t e d n e s s o f a d o p t e r s w i t h r e s p e c t t o 

c o m m u n i c a t i o n c h a n n e l s , and t h e f o r m a l a c t i o n s o f o r g a n i s a t i o n s t o e x p a n d and 

c o n t r o l t h e i n n o v a t i o n p r o c e s s ( B r a n c h e a u , 1 9 8 7 ) . F u r t h e r m o r e , t h e r e may be 

s p e c i f i c p e r s o n a l c h a r a c t e r i s t i c s o f a d o p t e r s w h i c h s y s t e m a t i c a l l y a f f e c t 

w h e t h e r i n f o r m a t i o n t e c h n o l o g y i s u s e d o r n o t u s e d . As d i s c u s s e d i n C h a p t e r 

3 , r e s e a r c h has shown t h a t i n n o v a t i v e n e s s i s t y p i c a l l y r e l a t i v e t o t h e p a r 

t i c u l a r d o m a i n o f t h e i n n o v a t i o n . I n s i g h t i n t o t h e management o f t h e 
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d i f f u s i o n o f i n f o r m a t i o n t e c h n o l o g y i n p a r t i c u l a r , and p e r h a p s " h i g h t e c h n o l 

o g y " i n g e n e r a l , m i g h t be g a i n e d by i n v e s t i g a t i n g w h e t h e r t h e r e a r e any 

s y s t e m a t i c d i f f e r e n c e s b e t w e e n a d o p t e r s and n o n - a d o p t e r s o f t h e s e p a r t i c u l a r 

i n n o v a t i o n s . I n s h o r t , much s t i l l needs t o be done t o move t h e r e s e a r c h 

f u r t h e r o u t t h e h y p o t h e s i s e d c a u s a l c h a i n . T h i s r e s e a r c h w o u l d i n v e s t i g a t e 

t h e d e t e r m i n a n t s o f b o t h t h e S u b j e c t i v e Norm and A t t i t u d e . 

A few q u i t e s p e c i f i c q u e s t i o n s w e r e a l s o r a i s e d w i t h r e s p e c t t o some o f 

t h e r e s u l t s o f t h i s s t u d y . F o r e x a m p l e , t h e l a c k o f i n f l u e n c e o f t h e C o m p u t e r 

A v o i d a n c e f a c t o r o n s y s t e m s u s a g e i s q u i t e c u r i o u s , e s p e c i a l l y g i v e n i t s 

i n c r e a s i n g p r o m i n e n c e i n t h e b o t h t h e p o p u l a r and a c a d e m i c l i t e r a t u r e . T h u s , 

r e s e a r c h c o u l d be u n d e r t a k e n i n v e s t i g a t i n g w h e t h e r r e s p o n d e n t s a r e d i s c o u n t i n g 

t h e p o t e n t i a l l y n e g a t i v e e f f e c t s o f c o m p u t e r u s a g e , w h e t h e r t h e y a r e e s s e n t i 

a l l y unaware o f t h e s e e f f e c t s , o r w h e t h e r f o r some r e a s o n t h i s r e s u l t i s an 

a r t i f a c t o f t h i s s t u d y . S i m i l a r l y , w h i l e many w r i t e r s h a v e s u g g e s t e d t h a t u s e 

o f t h e t e c h n o l o g y i s p o t e n t i a l l y Image e n h a n c i n g , t h e r e s u l t s o f t h i s s t u d y do 

n o t s u p p o r t t h i s . P a r t o f t h e p r o b l e m may be i n how t h e c o n s t r u c t was o r i 

e n t e d , i n t h a t i t m e a s u r e d t h e image e n h a n c i n g e f f e c t s o f a c t u a l u s e . I t d i d 

n o t c a p t u r e t h e image d e c r e m e n t i n g e f f e c t s o f n o n - u s e o f t h e t e c h n o l o g y . T h i s 

I s a f u r t h e r e m p i r i c a l q u e s t i o n . 

6.8 CONCLUSIONS 

I n summary, t h e s t a g e o f t h i s r e s e a r c h i n t e r m s o f t h e d e v e l o p m e n t o f a 

t h e o r y o f i n n o v a t i v e n e s s w i t h r e s p e c t t o s y s t e m s u s a g e i n g e n e r a l , and t o PWS 

i m p l e m e n t a t i o n i n p a r t i c u l a r , i s a r e l a t i v e l y e a r l y o n e . T h i s r e s e a r c h was 

o r i e n t e d t o w a r d s " v a r i a b l e i d e n t i f i c a t i o n " and t h e " d e t e r m i n a t i o n o f t h e 

r e l a t i o n s h i p s among t h e v a r i a b l e s " ( G o r d o n , M a c E a c h r o n , and F i s h e r , 1974, 

p . 1 9 3 ) . I t i d e n t i f i e d p a r t i c u l a r v a r i a b l e s w h i c h h a d s i g n i f i c a n t c o v a r i a n c e 
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w i t h i n n o v a t i v e n e s s i n u s e o f t h e PWS. P r e v i o u s d i f f u s i o n and i m p l e m e n t a t i o n 

r e s e a r c h p r o v i d e d a g u i d e , b u t n o t a l l t h e an sw e rs f o r u n d e r s t a n d i n g t h e 

d i f f u s i o n o f PWS. By u s i n g t h e g e n e r a l p e r c e p t i o n s o f i n n o v a t i o n s i d e n t i f i e d 

i n e a r l i e r r e s e a r c h , and by e m p l o y i n g them t o t a i l o r t h e T h e o r y o f R e a s o n e d 

A c t i o n t o w a r d s I n n o v a t i v e b e h a v i o u r , a b a s i s f o r i n v e s t i g a t i n g t h e u s e o f PWS 

was d e v e l o p e d . 

The c o n t r i b u t i o n o f t h i s s t u d y t o MIS r e s e a r c h i n g e n e r a l i s , h o p e f u l l y , 

a b e t t e r u n d e r s t a n d i n g o f t h e v a r i a b l e s w h i c h c a n i m p a c t o n t h e i m p l e m e n t a t i o n 

o f i n f o r m a t i o n s y s t e m s , on t h e d i f f u s i o n o f i n n o v a t i o n s i n t h e MIS d o m a i n , and 

o f how t h e y a r e r e l a t e d . T h u s , answ e rs t o many o f t h e q u e s t i o n s i m p l i c i t i n 

t h e h y p o t h e s e s d e v e l o p e d e a r l i e r s h o u l d l e a d t o a b e t t e r u n d e r s t a n d i n g , and 

h e n c e , h o p e f u l l y , t o more e f f e c t i v e management o f t h e d i f f u s i o n o f PWS i n 

p a r t i c u l a r , and o f t h e i m p l e m e n t a t i o n o f s y s t e m s i n g e n e r a l . R e c a l l i n g Mao, 

i t s h o u l d h e l p b r i n g t o g e t h e r t h e v a r i o u s i n t e r e s t g r o u p s w i t h t h e i r h e a t i n g 

s y s t e m s , e g g s , s t o n e s , and c h i c k e n s . 
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APPENDIX ONE 

INITIAL ITEM POOL 

A t t a c h e d i s t h e i n i t i a l i t e m p o o l g e n e r a t e d f o r t h e c o n s t r u c t i o n o f 
s c a l e s t o measure t h e P e r c e i v e d C h a r a c t e r i s t i c s o f u s i n g t h e PWS. The s o u r c e s 
o f i t e m s a r e i n d i c a t e d by l e t t e r s i n b r a c k e t s f o l l o w i n g t h e i t e m s . The 
l e t t e r s f o l l o w t h e c o d e b e l o w : 

B B o l t o n (1981) 
D D a v i s (1985) 
Ho H o l l o w a y (1977) 
H H u r t & H u b b a r d (1987) 
L L i c k e r , N e w s t e d & Sheehan (1986) 
N New i t e m s 
0 O s t l u n d (1969) 

PERCEIVED VOLUNTARINESS OF PWS USAGE 

1. My u s e o f a PWS i s v o l u n t a r y ( a s o p p o s e d t o r e q u i r e d by my s u p e r i o r s o r 
j o b d e s c r i p t i o n ) ( L ) . 

2 . My s u p e r i o r s e x p e c t me t o u s e a PWS (N) . 

3 . I must u s e a PWS i n o r d e r t o g e t my r e q u i r e d w o r k done ( N ) . 

4 . Whether o r n o t I u s e a PWS i s e n t i r e l y up t o me ( N ) . 

5 . A l t h o u g h i t might, be h e l p f u l , u s i n g a PWS i s c e r t a i n l y n o t c o m p u l s o r y i n 
roy j o b ( N ) . 

7. My b o s s does n o t r e q u i r e me t o u s e a PWS (N) . 

PERCEIVED IMAGE 

1. B e c a u s e o f my u s e o f a PWS, I see m y s e l f as a more v a l u a b l e employee ( L ) . 

2 . B e c a u s e o f my u s e o f t h e PWS, o t h e r s i n my o r g a n i s a t i o n see me as a more 
v a l u a b l e employee ( L ) . 

3 . P e o p l e i n my o r g a n i s a t i o n who u s e a PWS h a v e more p r e s t i g e , t h a n t h o s e who 
do n o t ( N ) . • . 

4 . H a v i n g a PWS i s a s t a t u s s y m b o l i n my o r g a n i s a t i o n ( N ) . , 

5 . P e o p l e i n my o r g a n i s a t i o n who u s e PWS a r e more modern i n t h e i r a p p r o a c h e s 
t h a n t h o s e who do n o t ( N ) . 

6 . P e o p l e i n my o r g a n i s a t i o n who w o n ' t u s e a PWS a r e b e h i n d t h e t i m e s ( N ) . 

7. U s i n g a PWS i m p r o v e s my image w i t h i n my o r g a n i s a t i o n ( H o ) . 
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8 . P e o p l e i n my o r g a n i s a t i o n who u s e a PWS have a h i g h d e g r e e o f v i s i b i l i t y 
( N ) . 

PERCEIVED RELATIVE ADVANTAGE 

1. O v e r a l l , I f i n d u s i n g t h e PWS t o be a d v a n t a g e o u s i n my j o b ( D ) . 

2 . U s i n g t h e PWS enhances my e f f e c t i v e n e s s on t h e j o b ( D ) . 

3 . U s i n g t h e PWS i m p r o v e s my j o b p e r f o r m a n c e ( D ) . 

4 . U s i n g t h e PWS i m p r o v e s t h e q u a l i t y o f w o r k I do ( D ) . 

5 . U s i n g t h e PWS i n c r e a s e s my p r o d u c t i v i t y (D). 

6. The PWS s u p p o r t s c r i t i c a l a s p e c t s o f my j o b ( D ) . 

7. U s i n g t h e PWS a l l o w s me t o a c c o m p l i s h more w o r k t h a n w o u l d o t h e r w i s e be 
p o s s i b l e ( D ) . 

8 . The PWS e n a b l e s me t o a c c o m p l i s h t a s k s more q u i c k l y ( D ) . 

9 . U s i n g t h e PWS makes i t e a s i e r t o do my j o b ( D ) . 

10. U s i n g t h e PWS g i v e s me g r e a t e r c o n t r o l o v e r my w o r k ( D ) . 

11 . U s i n g t h e PWS r e d u c e s t h e t i m e I s p e n d on u n p r o d u c t i v e a c t i v i t i e s ( D ) . 

12 . U s i n g t h e PWS s a v e s me t i m e ( D ) . 

13 . U s i n g t h e PWS a d d r e s s e s my j o b - r e l a t e d needs ( D ) . 

14. My j o b w o u l d be d i f f i c u l t t o p e r f o r m w i t h o u t u s i n g t h e PWS ( D ) . 

15 . U s i n g t h e PWS o f f e r s me r e a l a d v a n t a g e s o v e r t h e way I u s e d t o do t h i n g s 
( 0 ) . 

16. I ' d r a t h e r w o r k by h a n d t h a n u s e a PWS ( H ) . 

17. U s i n g a PWS may be f a s t , b u t i t has a l o t o f o t h e r d i s a d v a n t a g e s ( H ) . 

18. U s i n g a PWS i s b e n e f i c i a l b e c a u s e i t c u t s down on t h e amount o f w o r k y o u 
h a v e t o do ( H ) . 

19. I d o n ' t t h i n k t h e r e i s any u s e f u l a d v a n t a g e t o be g a i n e d by u s i n g a PWS 
( H ) . 

20 . The d i s a d v a n t a g e s o f my u s i n g a PWS f a r o u t w e i g h t h e a d v a n t a g e s ( H 4 0 ) . 

2 1 . I l i k e t h e i d e a o f u s i n g t h e PWS b e c a u s e i t w o u l d p r o v i d e me w i t h a l o t 
o f a d v a n t a g e s a t s c h o o l , a t w o r k , o r i n my p e r s o n a l l i f e ( H ) . 

22 . P e r s o n a l l y I w o u l d b e n e f i t f r o m u s i n g t h e PWS ( L ) . 
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2 3 . U s i n g t h e PWS has made me more e f f e c t i v e i n my j o b ( L ) . 

24 . As a r e s u l t o f u s i n g t h e PWS I am more t i m e l y i n c o m p l e t i n g my w o r k ( L ) . 

2 5 . " A l l i n a l l , I do a b e t t e r j o b b e c a u s e o f my u s e o f t h e PWS ( L ) . 

2 6 . I h a v e come t o r e l y on t h e PWS i n p e r f o r m i n g my j o b ( L ) . 

PERCEIVED C O M P A T I B I L I T Y 

1. I t h i n k t h a t u s i n g t h e PWS f i t s r i g h t i n w i t h t h e way I c h o o s e t o w o r k 
( B ) . 

2 . The PWS i s n o t a p r o d u c t i n t e n d e d f o r a p e r s o n l i k e me ( 0 ) . 

3 . U s i n g t h e PWS w o u l d p r o b a b l y c u t down o n t h e amount t h a t we t a l k t o one 
a n o t h e r i n my w o r k g r o u p ( B ) . 

4 . My w o r k g r o u p m i g h t o b j e c t i f I u s e d a PWS ( 0 ) . 

5 . I w o u l d h a v e t o change some o f t h e ways t h a t I do t h i n g s i f I u s e d a PWS 
( 0 ) . 

6 . To me u s i n g a PWS seems t o be a l u x u r y ( B ) . 

7. I r e a l l y n e e d a t o o l l i k e t h e PWS ( B ) . 

8 . I e x p e c t t h a t u s i n g t h e PWS w i l l become a r e a l n e c e s s i t y i n t h e w o r k 
p l a c e ( B ) . 

9 . U s i n g a PWS w o u l d be [ i s ] c o m p l e t e l y c o m p a t i b l e , w i t h my c u r r e n t s i t u a t i o n 
( H ) . 

10. I ' v e no need t o u s e t h e PWS ( H ) . 

11 . I c a n n o t i m a g i n e t h a t u s i n g t h e PWS w o u l d f i t i n t o my w o r k s t y l e ( H ) . 

12 . G i v e n my c u r r e n t s i t u a t i o n , I c o u l d r e a l l y u s e a PWS ( H ) . 

13 . I do n o t n e e d one r i g h t now, b u t I i m a g i n e t h a t i n t h e f u t u r e I ' l l n e e d a 
PWS ( H ) . 

14 . U s i n g a PWS w o u l d h e l p me a l o t w i t h my w o r k ( H ) . 

15 . I c o u l d r e a l l y u s e a PWS a t my j o b ( H ) . 

16. A PWS w o u l d r e a l l y f i t i n and h e l p me manage my w o r k ( H ) . 

17. I c a n n o t i m a g i n e where u s i n g a PWS w o u l d be [ i n ] c o m p a t i b l e w i t h any p a r t 
o f my w o r k (H) . 

18. U s i n g a PWS w o u l d r e q u i r e [ r e q u i r e s ] a l a r g e change i n t h e way t h a t I do 
my w o r k (N) . 
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19. Many o f my c o l l e a g u e s / a c q u a i n t a n c e s u s e t h e PWS ( N ) . 

20 . U s i n g c o m p u t e r s i s an a c c e p t e d p a r t o f my w o r k e n v i r o n m e n t ( N ) . 

2 1 . C o m p u t e r s a r e n e c e s s a r y i n t h e w o r k p l a c e ( N ) . 

2 2 . I b e l i e v e t h a t c o m p u t e r s p l a y v a l u a b l e r o l e s i n o u r w o r k l i f e ( N ) . 

2 3 . I g e n e r a l l y l i k e h i g h t e c h n o l o g y ( L ) . 

24 . I am e x p e r i e n c e d i n u s i n g h i g h t e c h n o l o g y p r o d u c t s ( N ) . 

25 . My w o r k g r o u p w o u l d be b e t t e r o f f w i t h o u t t h e PWS ( N ) . 

26 . I n g e n e r a l , I am u s e d t o h a v i n g w o r k done f o r me b y c o m p u t e r s ( N ) . 

27 . U s i n g a PWS i s a new e x p e r i e n c e f o r me ( N ) . 

28 . U s i n g a PWS w o u l d r a d i c a l l y change my w o r k h a b i t s ( N ) . 

29 . U s i n g a PWS i s n o t s i m i l a r t o a n y t h i n g t h a t I ' v e done b e f o r e ( N ) . 

PERCEIVED COMPLEXITY 

1. I b e l i e v e t h a t t h e PWS i s cumbersome t o u s e ( D ) . 

2 . L e a r n i n g t o o p e r a t e t h e PWS i s e a s y f o r me ( D ) . 

3 . I n t e r a c t i n g w i t h t h e PWS i s o f t e n f r u s t r a t i n g ( D ) . 

4 . I b e l i e v e t h a t i t i s e a s y t o g e t t h e PWS t o do what I want i t t o do ( D ) . 

5 . I b e l i e v e t h a t t h e PWS i s r i g i d and i n f l e x i b l e t o i n t e r a c t w i t h ( D ) . 

6 . I t i s e a s y f o r me t o remember how t o p e r f o r m t a s k s u s i n g t h e PWS ( D ) . 

7. I n t e r a c t i n g w i t h t h e PWS r e q u i r e s a l o t o f m e n t a l e f f o r t ( D ) . 

8 . My i n t e r a c t i o n w i t h t h e PWS i s c l e a r and u n d e r s t a n d a b l e ( D ) . 

9 . I b e l i e v e t h a t i t t a k e s a l o t o f e f f o r t t o become s k i l l f u l a t u s i n g t h e 
PWS ( D ) . 

10. O v e r a l l , I b e l i e v e t h a t t h e PWS i s e a s y t o u s e ( D ) . 

11 . I h a v e no d i f f i c u l t y u n d e r s t a n d i n g how t h e PWS t e c h n i c a l l y w o r k s ( 0 ) . 

12 . U s i n g a PWS r e q u i r e s a l o t o f t e c h n i c a l know-how ( 0 ) . 

13 . I u n d e r s t a n d how t o u s e t h e PWS ( 0 ) . 

14. The PWS i s h a r d t o l e a r n how t o u s e ( H ) . 
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15. PWS a r e so c o m p l e x t h a t I c o u l d n e v e r l e a r n how t o u s e one ( H ) . 

16. U s i n g a PWS i s n o t n e a r l y as c o m p l e x as many p e o p l e t h i n k ( H ) . 

17. The PWS w i l l h a v e t o become a l o t e a s i e r t o u s e b e f o r e I ' l l u s e i t ( H ) . 

18. PWS a r e v e r y s i m p l e t o l e a r n how t o u s e ( H ) . 

19. PWS a r e so c o m p l e x t h a t I ' d h a v e t o h a v e a l o t o f t r a i n i n g b e f o r e I c o u l d 
u s e one c o r r e c t l y ( H ) . 

20 . The t e c h n o l o g y has become s o a d v a n c e d t h a t anyone c o u l d l e a r n t o u s e a 
PWS w i t h v e r y l i t t l e t r o u b l e ( H ) . 

2 1 . I d o n ' t t h i n k t h a t i t w i l l e v e r be e a s y f o r me t o u s e a PWS ( H ) . 

22 . A l t h o u g h t h e y ' r e c o m p l e x now, I t h i n k t h a t t h e PWS w i l l be e a s i e r f o r me 
t o u s e i n t h e f u t u r e ( H ) . 

2 3 . The ways t o u s e a PWS seem c o m p l e x t o me ( H ) . 

24 . I f e e l c o n f i d e n t u s i n g t h e PWS ( L ) . 

PERCEIVED OBSERVABILITY 

1. U s i n g t h e PWS w o u l d p r o b a b l y g i v e my w o r k g r o u p s o m e t h i n g t o t a l k a b o u t 
( B ) . 

2 . I h a v e h e a r d a b o u t o r s e e n d e v i c e s l i k e t h e PWS b e f o r e ( B ) . 

3 . The r e s u l t s o f u s i n g t h e PWS a r e n o t t h e s o r t o f t h i n g t h a t I am a b l e t o 
t e l l my f r i e n d s and c o l l e a g u e s a b o u t ( 0 ) . 

4 . I t h i n k t h a t I w o u l d h a v e no d i f f i c u l t y i n t e l l i n g my f r i e n d s what u s i n g 
t h e PWS i s l i k e ( 0 ) . 

5 . I ' v e n e v e r h a d a c h a n c e t o see what t h e PWS c o u l d do f o r me ( H ) . 

6. I ' v e s e e n p e o p l e become e f f i c i e n t as a r e s u l t o f t h e i r u s e o f t h e PWS 
( H ) . 

7. I ' v e s e e n t h e p o s i t i v e changes t h a t u s i n g t h e PWS c a n make i n w o r k 
e f f i c i e n c y ( H ) . 

8 . I ' v e s e e n p e o p l e u s e PWS and I d o n ' t t h i n k t h a t t h e y h a v e become more 
e f f i c i e n t by d o i n g so ( H ) . 

9 . I ' v e h e a r d a b o u t a l l t h e v a r i o u s t h i n g s t h a t a PWS c a n do ( H ) . 

10. I ' v e n e v e r s e e n anyone w o r k i n g w i t h a PWS ( H ) . 

1 1 . I ' d l i k e t o h a v e more o p p o r t u n i t y t o see what a PWS c o u l d do f o r me 
b e f o r e I u s e one ( H ) . 
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12. I ' v e h a d p l e n t y o f o p p o r t u n i t y t o o b s e r v e what a PWS c o u l d do f o r me ( H ) . 

13 . I w i s h t h e r e w e r e a g r e a t e r o p p o r t u n i t y t o see e x a c t l y what I c o u l d do 
w i t h t h e PWS ( H ) . 

14. I t h i n k I c o u l d v e r y e a s i l y d e m o n s t r a t e t h e r e s u l t s o f u s i n g t h e PWS 
( H o ) . 

15 . I t h i n k t h a t t h e b e n e f i t s o f u s i n g t h e PWS a r e m o s t l y " s o f t " , i n t a n g i b l e , 
o r n o t v e r y v i s i b l e (N). 

16. ' I b e l i e v e t h a t i f a p e r s o n knew how t o do i t , he o r she c o u l d a c t u a l l y 
measure t h e b e n e f i t s o f u s i n g t h e PWS ( N ) . 

17. E v e n i f I t h o u g h t u s i n g t h e PWS were b e n e f i c i a l , I w o u l d h a v e d i f f i c u l t y 
i n e x p l a i n i n g t h e b e n e f i t s t o o t h e r s ( N ) . 

18. I t i s e a s y f o r me t o p e r c e i v e t h e r e s u l t s o f u s i n g a PWS ( H o ) . 

19. I t i s d i f f i c u l t t o o b s e r v e t h e a d v a n t a g e s o f u s i n g a PWS ( H o ) . 

20 . The r e a l a d v a n t a g e s o f u s i n g t h e PWS a r e h a r d t o p r o v e ( H o ) . 

2 1 . The r e s u l t s o f u s i n g a PWS a r e a p p a r e n t t o me ( N ) . 

PERCEIVED T R I A L A B I L I T Y 

1. I r e a l l y w o u l d n ' t l o s e much i f I t r i e d t h e PWS and i t d i d n ' t w o r k o u t as 
I t h o u g h t ( 0 ) . 

2 . I w o u l d n ' t h a v e t o expend v e r y much e f f o r t t o t r y o u t t h e PWS ( 0 ) . 

3 . I w o u l d p r o b a b l y be p e r m i t t e d t o u s e t h e PWS on a t r i a l b a s i s f o r a month 
o r two ( B ) . 

4 . I ' v e h a d a g r e a t d e a l o f o p p o r t u n i t y t o t r y and w o r k w i t h t h e PWS ( H ) . 

5 . I ' v e n e v e r b e e n a r o u n d a PWS ( H ) . 

6. I ' v e a g r e a t d e a l o f e x p e r i e n c e u s i n g c o m p u t e r s ( H ) . 

7. I ' v e n e v e r t r i e d a PWS and I d o n ' t want t o ( H ) . 

8 . I ' d u s e a PWS i f I c o u l d t r y i t f o r a w h i l e f i r s t ( H ) . 

9 . My o r g a n i s a t i o n w o n ' t l e t me t r y a PWS l o n g enough b e f o r e I h a v e t o 
d e c i d e w h e t h e r t o u s e one ( H ) . 

10. I h a v e v e r y l i t t l e u s e f u l i n f o r m a t i o n a b o u t u s i n g t h e PWS ( H ) . 

11 . I l i k e t o t r y s o m e t h i n g on a l i m i t e d b a s i s b e f o r e I commit t o u s i n g i t 
( H ) . 
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12. I t h i n k t h a t I ' v e h a d enough e x p e r i e n c e w i t h t h e PWS t o commit t o u s i n g 
one o n a r e g u l a r b a s i s ( H ) . 

13 . I d o n ' t r e a l l y h a v e o p p o r t u n i t i e s t o t r y o u t d i f f e r e n t t h i n g s o n t h e PWS 
( H ) . 

14. I am a b l e t o e x p e r i m e n t w i t h t h e PWS (N). 

15. B e f o r e d e c i d i n g w h e t h e r t o u s e any PWS a p p l i c a t i o n s , I am a b l e t o t r y 
them o u t ( N ) . 

16. I know w h e r e I c a n go t o t r y o u t v a r i o u s u s e s o f t h e PWS ( N ) . 

17. I ' v e n e v e r h a d a c h a n c e t o t r y o u t a PWS ( N ) . 

18. I ' v e h a d no a c c e s s t o a PWS o n a t r i a l b a s i s ( N ) . 

19. I c o u l d t r y o u t a PWS i f I w a n t e d t o (N). 

20 . I c a n h a v e a c c e s s t o a PWS t o i n v e s t i g a t e i t ( N ) . 

2 1 . I am n o t a b l e t o t r y t o see i f a PWS w o u l d h e l p me ( N ) . 

2 2 . A PWS i s a v a i l a b l e f o r me t o t e s t r u n v a r i o u s a p p l i c a t i o n s ( N ) . 

2 3 . I c a n h a v e a PWS f o r a t e s t p e r i o d ( N ) . 

24 . An o n - t h e - j o b t r y o u t o f t h e v a r i o u s u s e s o f t h e PWS i s n ' t p o s s i b l e ( N ) . 

2 5 . I c a n h a v e a PWS j u s t t o c h e c k i t o u t (N). 

26 . T h e r e i s no o p p o r t u n i t y t o j u s t t r y o u t a PWS f o r a w h i l e ( N ) . 

27 . I c a n g e t a PWS f o r a s h o r t t e r m t r i a l ( N ) . 

28 . I c o u l d t r y o u t a c o - w o r k e r ' s PWS i f I w a n t e d t o ( N ) . 
2 9 . T h e r e i s no r i s k t o me i f I s t a r t u s i n g a PWS and l a t e r d e c i d e a g a i n s t i t 

( N ) . 

30 . I n o r d e r f o r me t o a c q u i r e a PWS i n my o r g a n i s a t i o n , t h e r e i s no minimum 
amount t h a t I must u s e i t ( N ) . 

3 1 . T h e r e a r e p e o p l e i n my o r g a n i s a t i o n who w i l l h e l p me t r y t h e v a r i o u s u s e s 
o f t h e PWS (N). 
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ITEM POOL FOR SORTING ROUNDS 

PERCEIVED VOLUNTARINESS 

1. My u s e o f a PWS i s v o l u n t a r y (as o p p o s e d t o r e q u i r e d by my s u p e r i o r s o r 
j o b d e s c r i p t i o n ) . 

2 . My s u p e r i o r s e x p e c t me t o u s e a PWS. 

3 . I must u s e a PWS i n o r d e r t o g e t my r e q u i r e d w o r k d o n e . . 

4 . Whether o r n o t I u s e a PWS i s e n t i r e l y up t o me. 

5 . A l t h o u g h i t m i g h t be h e l p f u l , u s i n g a PWS i s c e r t a i n l y n o t c o m p u l s o r y i n 
my j o b . 

6. My b o s s does n o t r e q u i r e me t o u s e a PWS. 

PERCEIVED IMAGE 

7. B e c a u s e o f my u s e o f a PWS, I see m y s e l f as a more v a l u a b l e e m p l o y e e . 

8 . B e c a u s e o f my u s e o f t h e PWS, o t h e r s i n my o r g a n i s a t i o n see me as a more 
v a l u a b l e e m p l o y e e . 

9 . P e o p l e i n my o r g a n i s a t i o n who u s e a PWS h a v e more p r e s t i g e t h a n t h o s e who 
do n o t . 

10. H a v i n g a PWS i s a s t a t u s s y m b o l i n my o r g a n i s a t i o n . 

11 . P e o p l e i n my o r g a n i s a t i o n who u s e PWS a r e more modern i n t h e i r a p p r o a c h e s 
t h a n t h o s e who do n o t . 

12. P e o p l e i n my o r g a n i s a t i o n who w o n ' t u s e a PWS a r e b e h i n d t h e t i m e s . 

13. U s i n g a PWS i m p r o v e s my image w i t h i n my o r g a n i s a t i o n . 

14. P e o p l e i n my o r g a n i s a t i o n who u s e a PWS h a v e a h i g h d e g r e e o f v i s i b i l i t y . 

PERCEIVED R E L A T I V E ADVANTAGE 

15 . O v e r a l l , I f i n d u s i n g t h e PWS t o be a d v a n t a g e o u s i n my j o b . 

16. U s i n g t h e PWS enhances my e f f e c t i v e n e s s on t h e j o b . 

17. U s i n g t h e PWS i m p r o v e s my j o b p e r f o r m a n c e . 

18. U s i n g t h e PWS i m p r o v e s t h e q u a l i t y o f w o r k I d o . 
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19. U s i n g t h e PWS i n c r e a s e s my p r o d u c t i v i t y . 

20 . The PWS s u p p o r t s c r i t i c a l a s p e c t s o f my j o b . 

2 1 . U s i n g t h e PWS a l l o w s me t o a c c o m p l i s h more w o r k t h a n w o u l d o t h e r w i s e be 
p o s s i b l e . 

2 2 . The PWS e n a b l e s me t o a c c o m p l i s h t a s k s more q u i c k l y . 

2 3 . U s i n g t h e PWS makes i t e a s i e r t o do my j o b . 

24 . U s i n g t h e PWS g i v e s me g r e a t e r c o n t r o l o v e r my w o r k . 

2 5 . U s i n g t h e PWS o f f e r s me r e a l a d v a n t a g e s o v e r t h e way I u s e d t o do t h i n g s . 

26 . U s i n g a PWS i s b e n e f i c i a l b e c a u s e i t c u t s down on t h e amount o f w o r k y o u 
h a v e t o d o . 

2 7 . I d o n ' t t h i n k t h e r e i s any u s e f u l a d v a n t a g e t o be g a i n e d by u s i n g a PWS. 

28 . The d i s a d v a n t a g e s o f my u s i n g a PWS f a r o u t w e i g h t h e a d v a n t a g e s . 

29 . P e r s o n a l l y I w o u l d b e n e f i t f r o m u s i n g t h e PWS. 

30 . U s i n g t h e PWS has made me more e f f e c t i v e i n my j o b . 

3 1 . As a r e s u l t o f u s i n g t h e PWS I am more t i m e l y i n c o m p l e t i n g my w o r k 

32 . A l l i n a l l , I do a b e t t e r j o b b e c a u s e o f my u s e o f t h e PWS. 

PERCEIVED C O M P A T I B I L I T Y 

3 3 . I t h i n k t h a t u s i n g t h e PWS f i t s r i g h t i n w i t h t h e way I c h o o s e t o w o r k . 

34 . The PWS i s n o t a p r o d u c t i n t e n d e d f o r a p e r s o n l i k e me. 

3 5 . My w o r k g r o u p m i g h t o b j e c t i f I u s e d a PWS. 

36 . I w o u l d h a v e t o change some o f t h e ways t h a t I do t h i n g s i f I u s e d a PWS. 

37 . I e x p e c t t h a t u s i n g t h e PWS w i l l become a r e a l n e c e s s i t y i n t h e w o r k 
p l a c e . 

38 . U s i n g a PWS w o u l d be c o m p l e t e l y c o m p a t i b l e w i t h my c u r r e n t s i t u a t i o n . 

3 9 . I c a n n o t i m a g i n e t h a t u s i n g t h e PWS w o u l d f i t i n t o my w o r k s t y l e . 

4 0 . I c a n n o t i m a g i n e w h e r e u s i n g a PWS w o u l d be c o m p a t i b l e w i t h any p a r t o f 
my w o r k . ' 

4 1 . U s i n g a PWS w o u l d r e q u i r e a l a r g e change i n t h e way t h a t I do my w o r k . 

4 2 . U s i n g c o m p u t e r s i s an a c c e p t e d p a r t o f my w o r k e n v i r o n m e n t . 
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4 3 . I g e n e r a l l y l i k e h i g h t e c h n o l o g y . 

4 4 . I am e x p e r i e n c e d i n u s i n g h i g h t e c h n o l o g y p r o d u c t s . 

4 5 . I n g e n e r a l , I am u s e d t o h a v i n g w o r k done f o r me by c o m p u t e r s . 

4 6 . U s i n g a PWS i s a new e x p e r i e n c e f o r me. 

4 7 . U s i n g a PWS w o u l d r a d i c a l l y change my w o r k h a b i t s . 

4 8 . U s i n g a PWS i s n o t s i m i l a r t o a n y t h i n g t h a t I ' v e done b e f o r e . 

PERCEIVED COMPLEXITY 

4 9 . I b e l i e v e t h a t t h e PWS i s cumbersome t o u s e . 

5 0 . L e a r n i n g t o o p e r a t e t h e PWS i s e a s y f o r me. 

5 1 . I n t e r a c t i n g w i t h t h e PWS i s o f t e n f r u s t r a t i n g . 

5 2 . I b e l i e v e t h a t i t i s e a s y t o g e t t h e PWS t o do what I want i t t o d o . 

5 3 . I b e l i e v e t h a t t h e PWS i s r i g i d and i n f l e x i b l e t o i n t e r a c t w i t h . 

54 . I t i s e a s y f o r me t o remember how t o p e r f o r m t a s k s u s i n g t h e PWS. 

5 5 . I n t e r a c t i n g w i t h t h e PWS r e q u i r e s a l o t o f m e n t a l e f f o r t . 

5 6 . My i n t e r a c t i o n w i t h t h e PWS i s c l e a r and u n d e r s t a n d a b l e . 

5 7 . I b e l i e v e t h a t i t t a k e s a l o t o f e f f o r t t o become s k i l l f u l a t u s i n g t h e 
PWS. 

5 8 . O v e r a l l , I b e l i e v e t h a t t h e PWS i s e a s y t o u s e . 

5 9 . I h a v e no d i f f i c u l t y u n d e r s t a n d i n g how t h e PWS t e c h n i c a l l y w o r k s . 

6 0 . U s i n g a PWS r e q u i r e s a l o t o f t e c h n i c a l know-how. 

6 1 . I u n d e r s t a n d how t o u s e t h e PWS. 

62 . The PWS i s h a r d t o l e a r n how t o u s e . 

6 3 . U s i n g a PWS i s n o t n e a r l y as c o m p l e x as many p e o p l e t h i n k . 

64 . PWS a r e v e r y s i m p l e t o l e a r n how t o u s e . 

6 5 . The t e c h n o l o g y has become so a d v a n c e d t h a t anyone c o u l d l e a r n t o u s e a 
c o m p u t e r w i t h v e r y l i t t l e t r o u b l e . 

66 . The ways t o u s e a PWS seem c o m p l e x t o me. 
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PERCEIVED OBSERVABILITY 

6 7 . The r e s u l t s o f u s i n g - t h e PWS a r e n o t t h e s o r t o f t h i n g t h a t I am a b l e t o 
t e l l my f r i e n d s and c o l l e a g u e s a b o u t . 

68 . I t h i n k t h a t I w o u l d h a v e no d i f f i c u l t y i n t e l l i n g my f r i e n d s what u s i n g 
t h e PWS i s l i k e . 

69 . I ' v e s e e n p e o p l e become e f f i c i e n t as a r e s u l t o f t h e i r u s e o f t h e PWS. 

70 . I ' v e s e e n t h e p o s i t i v e changes t h a t u s i n g t h e PWS c a n make i n w o r k 
e f f i c i e n c y . 

7 1 . I ' v e h e a r d a b o u t a l l t h e v a r i o u s t h i n g s t h a t a PWS c a n d o . 

72 . I ' v e h a d p l e n t y o f o p p o r t u n i t y t o o b s e r v e what a PWS c o u l d do f o r me. 

73 . I t h i n k I c o u l d v e r y e a s i l y d e m o n s t r a t e t h e r e s u l t s o f u s i n g t h e PWS. 

74. I t h i n k t h a t t h e b e n e f i t s o f u s i n g t h e PWS a r e m o s t l y " s o f t " , i n t a n g i b l e , 
o r n o t v e r y v i s i b l e . 

75 . I b e l i e v e t h a t i f a p e r s o n knew how t o do i t , he o r she c o u l d a c t u a l l y 
measure t h e b e n e f i t s o f u s i n g t h e PWS. 

76 . E v e n i f I t h o u g h t u s i n g t h e PWS were b e n e f i c i a l , I w o u l d h a v e d i f f i c u l t y 
i n e x p l a i n i n g t h e b e n e f i t s t o o t h e r s . 

77 . I t i s e a s y f o r me t o p e r c e i v e t h e r e s u l t s o f u s i n g a PWS. 

78 . I t i s d i f f i c u l t t o o b s e r v e t h e a d v a n t a g e s o f u s i n g a PWS. 

79 . The r e a l a d v a n t a g e s o f u s i n g t h e PWS a r e h a r d t o p r o v e . 

80 . The r e s u l t s o f u s i n g a PWS a r e a p p a r e n t t o me. 

8 0 - 2 I b e l i e v e I c o u l d communica te t o o t h e r s t h e c o n s e q u e n c e s o f u s i n g t h e 
PWS. 

80 -3 I h a v e y e t t o h e a r a good e x p l a n a t i o n o f what c o m p u t e r s c a n and c a n n o t do 
f o r me. 

PERCEIVED T R I A L A B I L I T Y 

8 1 . I r e a l l y w o u l d n ' t l o s e much i f I t r i e d t h e PWS and i t d i d n ' t w o r k o u t as 
I t h o u g h t . 

8 2 . I w o u l d n ' t h a v e t o e x p e n d v e r y much e f f o r t t o t r y o u t t h e PWS. 

8 3 . I w o u l d p r o b a b l y be p e r m i t t e d t o u s e t h e PWS on a t r i a l b a s i s f o r a month 
o r t w o . 

84 . I ' v e h a d a g r e a t d e a l o f o p p o r t u n i t y t o t r y and w o r k w i t h t h e PWS. 
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8 5 . I d o n ' t r e a l l y h a v e o p p o r t u n i t i e s t o t r y o u t d i f f e r e n t t h i n g s o n t h e PWS. 

86 . I ' v e am a b l e t o e x p e r i m e n t w i t h t h e PWS. 

8 7 . B e f o r e d e c i d i n g w h e t h e r t o u s e any PWS a p p l i c a t i o n s , I am a b l e t o t r y 
them o u t . 

8 8 . I know where I c a n go t o t r y o u t v a r i o u s u s e s o f t h e PWS. 

89 . A PWS i s a v a i l a b l e f o r me t o t e s t r u n v a r i o u s a p p l i c a t i o n s . 

90 . I c a n h a v e a PWS f o r a t e s t p e r i o d . 

9 1 . An o n - t h e - j o b t r y o u t o f t h e v a r i o u s u s e s o f t h e PWS i s n ' t p o s s i b l e . 

92 . T h e r e i s no r i s k t o me i f I s t a r t u s i n g a PWS and l a t e r d e c i d e a g a i n s t 
i t . 

9 3 . I n o r d e r f o r me t o a c q u i r e a PWS i n my o r g a n i s a t i o n , t h e r e i s no minimum 
amount t h a t I must u s e i t . 

94 . T h e r e a r e p e o p l e i n my o r g a n i s a t i o n who w i l l h e l p me t r y t h e v a r i o u s u s e s 
o f t h e PWS. 

V I S I B I L I T Y 

9 5 . I h a v e s e e n what o t h e r s do u s i n g t h e i r PWS. 

96 . I t i s e a s y f o r me t o o b s e r v e PWS u s a g e i n my f i r m . 

97 . I h a v e h a d p l e n t y o f o p p o r t u n i t y t o o b s e r v e PWS u s a g e . 

98 . I h a v e n o t s e e n many c o l l e a g u e s u s e a PWS i n my d e p a r t m e n t . 

9 9 . PWS a r e n o t v i s i b l e i n my o r g a n i s a t i o n . 

100. I n my o r g a n i s a t i o n , one s e e s PWS o n many d e s k s . 

101 . I h a v e s e e n a d v e r t i s e m e n t s f o r t h e PWS on TV a n d / o r i n m a g a z i n e s . 

102. I h a v e s e e n t h e PWS i n u s e o u t s i d e my f i r m . 

103 . I have s e e n t h e PWS i n t h e homes o f many o f my f r i e n d s . 

COMPUTER AVOIDANCE 

104. My u s i n g a PWS g i v e s my s u p e r i o r s more power t o c o n t r o l my w o r k . 

105. My u s i n g a PWS e n a b l e s my s u p e r i o r s t o more c l o s e l y m o n i t o r my j o b 
p e r f o r m a n c e . 

106. PWS u s a g e r e s u l t s i n many a s p e c t s o f my j o b b e c o m i n g more r e p t i t i v e and 
b o r i n g . 
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107. I n t r o d u c t i o n o f t h e PWS i n my o r g a n i s a t i o n may e v e n t u a l l y r e s u l t i n t h e 
e l i m i n a t i o n o f my j o b . 

108. My u s i n g a PWS u n r e a l i s t i c a l l y r a i s e s my s u p e r i o r s ' e x p e c t a t i o n s a b o u t 
t h e amount o f w o r k t h a t I c a n a c c o m p l i s h . 

109. U s i n g a PWS may a d v e r s e l y a f f e c t my h e a l t h . 
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CARD SORTING INSTRUCTIONS FOR INITIAL SORT 

You w i l l be g i v e n a s e t o f c a r d s , e a c h o f w h i c h c o n t a i n s one s t a t e m e n t 

about t h e Personal Work Station, o r PWS as i t i s l a b e l l e d h e r e . E a c h s t a t e 

ment i s i n t e n d e d t o r e f l e c t a p a r t i c u l a r b e l i e f o r a t t i t u d e about t h e PWS. 

You a r e r e q u e s t e d t o s o r t t h e v a r i o u s s t a t e m e n t s i n t o as many c a t e g o r i e s 

( p i l e s ) as y o u t h i n k n e c e s s a r y ( a p p r o x i m a t e l y 5-10 s h o u l d be a d e q u a t e ) so t h a t 

t h e s t a t e m e n t s i n e a c h c a t e g o r y r e l a t e more t o one a n o t h e r t h a n t h e y do t o 

s t a t e m e n t s i n a s e p a r a t e c a t e g o r y . You w i l l n o t e t h a t many s t a t e m e n t s w i l l 

a p p e a r v e r y s i m i l a r t o one a n o t h e r , b u t y o u a r e a s k e d t o t r y t o d e t e r m i n e t h e 

p r i m a r y u n d e r l y i n g i d e a t h a t e a c h s t a t e m e n t r e f l e c t s . T h e n , e s t a b l i s h y o u r 

c a t e g o r i e s b a s e d on t h e v a r i o u s common, u n d e r l y i n g i d e a s o r c o n c e p t s . G r o u p 

i n g s s h o u l d not be e s t a b l i s h e d b a s e d on d i f f e r e n t d i m e n s i o n s o f t h e same 

c o n c e p t . F o r example , t h e words " h o t " and " c o l d " c o u l d v e r y w e l l be g r o u p e d 

t o g e t h e r i f t h e u n d e r l y i n g c o n c e p t were " d e g r e e o f h e a t " , as m i g h t " w e t " and 

" d r y " i f t h e c o n c e p t were " m o i s t u r e " . 

The number o f s t a t e m e n t s i n e a c h c a t e g o r y i s n o t n e c e s s a r i l y u n i f o r m and 

c o u l d v a r y s i g n i f i c a n t l y d e p e n d i n g on t h e c a t e g o r i e s y o u e s t a b l i s h . As y o u go 

t h r o u g h t h e c a r d s t r y t o i d e n t i f y what y o u t h i n k t h e u n d e r l y i n g c o n c e p t i s f o r 

e a c h c a t e g o r y . You may f i n d t h a t y o u change y o u r mind and r e s o r t c a r d s as y o u 

r e a d more o f them. T h i s i s v e r y n o r m a l and a c c e p t a b l e . F i n a l l y , once y o u 

have e s t a b l i s h e d y o u r f i n a l c a t e g o r i e s , p l e a s e r e v i e w e a c h p i l e one more t i m e 

t o e n s u r e t h a t a l l c a r d s a r e i n t h e " r i g h t " c a t e g o r y , and t h a t none m i g h t have 

a b e t t e r f i t i n a d i f f e r e n t c a t e g o r y . 

F i n a l l y , t h i s i s n o t a t e s t , n o r any a t t e m p t t o i d e n t i f y what o r how YOU 

t h i n k about t h e PWS. I t i s s i m p l y i n t e n d e d t o see i f c e r t a i n s t a t e m e n t s g r o u p 

t o g e t h e r as was o r i g i n a l l y i n t e n d e d when t h e y were w r i t t e n f o r t h e p u r p o s e s o f 

c o n s t r u c t i n g a q u e s t i o n n a i r e . 

Y o u r a s s i s t a n c e i s g r e a t l y a p p r e c i a t e d . 
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ITEM DEVELOPMENT HISTORY 

In the table below, the development h i s t o r y for each item l i s t e d i n 
Appendix 2 i s shown. Each column represents a d i f f e r e n t stage of the devel
opment process. Comments are made i n the appropriate column to show whether 
the items were deleted, reworded, or added for that development stage. 
Comments for the f i r s t round of Step 3 are not included as the items were 
exactly as l i s t e d i n Appendix 2. In the P r e - P i l o t and P i l o t stages the numbers 
i n the column indicate the number of the item i n the appropriate sections (B 
and C) of the questionnaire. 

Construct 
P r e - P i l o t P i l o t 

Item # Step 4-1 Step 3-2 Step 4-2 Question # Questior 

1 23 14 
2 5 4 
3 deleted 
4 14 deleted 
5 38 22 
6 .31 18 

7 deleted 
8 11 9 
9 34 21 
10 80 49 
11 49 deleted 
12 36 deleted 
13 7 6 
14 43 25 

15 61 37 
16 68 42 
17 57 34 
18 9 7 
19 79 48 
20 37 deleted 
21 72 deleted 
22 2 1 
23 10 8 
24 78 47 
25 16 deleted 
26 25 deleted 
27 81 deleted 
28 44 26 
29 deleted 
30 deleted 
31 deleted 
32 deleted 

Voluntariness 

Image 

Relati v e 
Advantage 
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P r e - P i l o t P i l o t 
C o n s t r u c t I t e m # S t e p 4 - 1 S t e p 3 -2 S t e p 4 - 2 Q u e s t i o n # Q u e s t i o n 

Compatibility 
33 r e w o r d e d 13 11 
34 d e l e t e d 
35 d e l e t e d 
36 54 d e l e t e d 
37 d e l e t e d 
38 03 2 
39 r e w o r d e d 74 44 
40 r e w o r d e d 4 3 
41 69 d e l e t e d 
42 r e w o r d e d 28 d e l e t e d 
43 d e l e t e d 
44 d e l e t e d 
45 20 d e l e t e d 
46 r e w o r d e d 71 d e l e t e d 
46 52 d e l e t e d 
48 1 d e l e t e d 

Ease of Use 
49 6 5 
50 65 40 
51 42 24 
52 50 31 
53 59 d e l e t e d 
54 22 13 
55 41 23 
56 47 29 
57 19 d e l e t e d 
58 53 32 
59 d e l e t e d 
60 d e l e t e d 
61 d e l e t e d 
62 d e l e t e d 
63 d e l e t e d 
64 d e l e t e d 
65 d e l e t e d 
66 d e l e t e d 
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C o n s t r u c t I t e m # S t e p 4 - 1 S t e p 3 -2 S t e p 4 - 2 
P r e - P i l o t 

Q u e s t i o n # 
P i l o t 

Q u e s t i o n # 

Result Demonstrability 

T r i a l a b l i t y 

67 
68 
69 
70 
71 
72 
73 
74 
75 • 
76 
77 
78 
79 
80 

8 0 - 2 
8 0 - 3 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 

d e l e t e d 
d e l e t e d 

d e l e t e d 

r e w o r d e d 
d e l e t e d 
d e l e t e d 
d e l e t e d 

r e w o r d e d 
d e l e t e d 

r e w o r d e d 
r e w o r d e d 

r e w o r d e d 
d e l e t e d 

added 
added d e l e t e d 

d e l e t e d 

d e l e t e d 

32 

d e l e t e d 

24 

40 
75 
39 
35 

70 
46 

17 
77 
27 
21 

8 
62 
33 
45 
15 
51 

73 

19 

d e l e t e d 

d e l e t e d 
45 

d e l e t e d 
d e l e t e d 

43 
28 

d e l e t e d 
46 
16 

d e l e t e d 
d e l e t e d 

38 
20 
27 

d e l e t e d 
d e l e t e d 

d e l e t e d 

V i s i b i l i t y 95 
96 
97 
98 
99 
100 
101 
102 
103 

added 
added 
added 
added 
added 
added 
added 
added 
added 

26 
55 
63 
30 
60 
76 
29 
56 
66 

15 
d e l e t e d 
d e l e t e d 

17 
36 

d e l e t e d 
d e l e t e d 

33 
d e l e t e d 

Extras Added For P r e - P i l o t 
104 
105 
106 
107 
108 
109 

12 
58 
18 
64 
67 
48 

10 
35 
12 
39 
41 
30 
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R E S U L T S O F ITEM S O R T I N G 

T h i s A p p e n d i x shows t h e r e s u l t s o f t h e s o r t i n g o f i t e m s as c a r r i e d o u t by 

t h e j u d g e s i n t h e v a r i o u s r o u n d s . E a c h r o u n d i s r e p o r t e d s e p a r a t e l y . E a c h 

l e t t e r i n a c a t e g o r y c o l u m n i n d i c a t e s how t h e j u d g e r e p r e s e n t e d by t h a t l e t t e r 

p l a c e d t h e p a r t i c u l a r i t e m c o r r e s p o n d i n g t o t h a t r o w . A l t h o u g h t h e same 

l e t t e r may a p p e a r i n two s e p a r a t e s o r t i n g r o u n d s , t h e y r e p r e s e n t d i f f e r e n t 

j u d g e s . The p r e s e n t a t i o n f o r m a t i s t h a t o f a m a t r i x , w i t h t h e t h e o r e t i c a l 

c o n s t r u c t s p l o t t e d a g a i n s t a c t u a l c a t e g o r i e s . F o r e x a m p l e , i t e m s 1-6 i n S t e p 

3 - R o u n d One were i n t e n d e d t o measure t h e p e r c e i v e d v o l u n t a r i n e s s o f PWS u s a g e . 

T h e s e a r e a r r a n g e d as a g r o u p t o g e t h e r on t h e Y - a x i s and l a b e l l e d as s u c h . One 

c a n t h e n see i n t o w h i c h g r o u p s j u d g e s a c t u a l l y p l a c e d i t e m s by g o i n g a c r o s s 

t h e X - a x i s o p p o s i t e t h e i t e m s and c h e c k i n g t h e c o l u m n , o r a c t u a l c a t e g o r y , 

t h e y a r e i n . T h e n by g o i n g down t h e Y - a x i s one c a n d e t e r m i n e w h i c h o t h e r 

i t e m s were g r o u p e d w i t h t h a t i t e m . The a c t u a l c a t e g o r y h e a d i n g u n d e r w h i c h 

t h e i t e m s a r e p l a c e d f o r e a c h j u d g e was d e t e r m i n e d by t h e l a r g e s t s u b - g r o u p i n g 

o f i t e m s f o r t h a t j u d g e w h i c h c o r r e s p o n d e d t o t h e t a r g e t c o n s t r u c t s . F o r 

e x a m p l e , i n S t e p 3 - Round One, J u d g e F had a l l Relative Advantage i t e m s 

g r o u p e d t o g e t h e r , a l o n g w i t h I t em 3 . I n t h a t R e l a t i v e A d v a n t a g e r o u g h l y 

c o r r e s p o n d s t o C a t e g o r y C , I tem 3 was p l a c e d i n t h a t c a t e g o r y a l o n g w i t h t h e 

r e s t o f t h e i t e m s i n t h a t j u d g e ' s g r o u p i n g . 

I n S t e p 3 - R o u n d One t h e a s t e r i s k (*) b e s i d e a p a r t i c u l a r l e t t e r i n d i c a t e s 

t h a t t h e j u d g e moved t h e i t e m t o t h e m a i n g r o u p i n g a f t e r d i s c u s s i o n , as 

d e s c r i b e d i n t h e c h a p t e r . 
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APPENDIX FIVE 

STEP 3 - ROUND ONE 

ACTUAL CATEGORIES  

A B C I) E F G N / A 
I t e m N o . 

1 FBPS 
2 FBP S* 

VOL 3 BP F * S* 
4 FBPS 
5 FBPS 
6 FBP S* 
7 FB S P 
8 FB S P 
9 FBPS 

IMAGE 10 FBPS 
11 FBPS 
12 FBPS 
13 FB S P * 
14 FBPS  
15 FBPS 
16 FBPS 
17 B * F PS 
18 FBPS 
19 FBPS 
20 FBPS 
21 FBPS 
22 FBPS 

REL 23 FBPS 
ADV 24 FBPS 

25 FBPS 
26 FBPS 
27 FBPS 
28 FBPS 
29 FBPS 
30 FBPS 
31 FBPS 
32 FBPS  
33 FBPS 
34 S FB P 
35 F B S P 
36 FBPS 
37 PB S F 
38 P * FB S 
39 FBPS 

COMPAT 40 FBPS 
41 FBPS 
42 P * FB S 
43 FB PS 
44 FB PS 
45 FB S PS 
46 S FB P * 
47 S* FBP 
48 S* FBP  
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APPENDIX FIVE 

STEP 3 - ROUND ONE 

ACTUAL CATEGORIES 

A B C I) E F G N/A 
Item No. 

49 s* FBP 
50 FBPS 
51 FBPS 
52 FBPS 
53 s* FBP 
54 FBPS 
55 FBPS 

COMPLX 56 FBPS 
57 FBPS 
58 FBPS 
59 FBPS 
60 FBP 
61 FBPS 
62 FBPS 
63 FBPS 
64 FBPS 
65 FBPS 
66 FBPS 
67 P S FB 
68 P S FB 
69 BPS F 
70 B PS F 
71 B F 
72 B F PS 
73 P FB S 

OBSERV 74 BP F S 
76 BP F S 
77 BP F S 
78 BP F S 
79 FBP S 
80 BP F S 
81 F B PS 
82 B* F PS 
83 B* F PS 
84 B* F PS 
85 B* F PS 

TRIAL 86 B* F PS 
87 B* F PS 
88 B* F PS 
89 B* F PS 
90 B* F PS 
91 B* F PS 
92 FB* . PS 
93 FB*S P 
94 B* F PS 
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APPENDIX FIVE 

STEP 4 - ROUND ONE 

ACTUAL CATEGORIES 

A B c D E F G ElA 
Item No. 

1 MRGB 
2 MRGB 

VOL 3 RGB M* 
4 MRGB 
5 MRGB 
6 MRGB 
7 MRGB 
8 MRGB 
9 MRGB 

IMAGE 10 MRGB / 
11 MRGB 
12 MRGB 
13 MRGB 
14 MRGB 
15 MRGB 
16 B MRG 
17 MRGB 
18 MRGB 
19 MRGB 
20 MRGB 
21 MRGB 

REL 22 MRGB 
ADV 23 MRGB 

24 MRGB 
25 MRGB 
26 MRGB 
27 MRGB 
28 MRGB 
29 R G B M 
30 B MRG 
31 MRGB 
32 MR B G 
33 R M GB 
36 MRGB 
38 MRGB 
39 MRGB 

COMPAT 40 MRGB 
41 MRGB 
42 B RG M 
45 MRGB 
46 MR B 
47 MRGB -
48 MRGB 
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APPENDIX FIVE 

STEP 4 - ROUND ONE 

ACTUAL CATEGORIES 

A B C D E F G N/A 
Item No. 

49 MRGB 
50 MRGB 
51 MRGB 
52 MRG B 
53 MRGB 
54 MRGB 
55 MRGB 

COMPLX 56 MRGB 
57 MRGB 
58 B MRG 
59 MRGB 
61 MRGB 
62 MRGB 
63 MRGB 
64 MRGB 
65 MRGB 
66 MRGB  
69 R B M G 
70 R M GB 
71 B MR G 
73 MRGB 

OBSERV 74 R B M G 
75 M RGB 
76 MRGB 
77 MRGB 
78 G R B M 
79 M B RG 
80 MRGB 
81 MRGB 
82 G MR B 
82 MRGB 
83 MRGB 
84 MRGB 
85 MRGB 

TRIAL 86 MRGB 
87 MRGB 
88 MRGB 
89 MRGB 
90 MRGB 
91 MRGB 
92 MR B G 
94 MRGB 
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A P P E N D I X F I V E 

S T E P 3 - ROUND TWO 

ACTUAL CATEGORIES 

N/A 
Item No. 

VOL 

IMAGE 

REL 
ADV 

1 
2 
3 
4 
5 
6 

MSNDJ 
MSNDJ 
SN J 
MSNDJ 
MSNDJ 
MSNDJ 

M D 

7 MS J ND 
8 D MS J N 
9 D MSN J 
10 D MSN J 
11 D MSN J 
12 D MSN J 
13 D MS J N 
14 D MSN J 
15 MSNDJ 
16 MSNDJ 
17 MSNDJ 
18 MSNDJ 
19 MSNDJ 
20 MSNDJ 
21 MSNDJ 
22 MSNDJ 
23 MSNDJ 
24 MSNDJ 
25 MSNDJ 
26 MSNDJ 
27 MS DJ N 
.28 MS DJ N 
30 MSNDJ 
31 MSNDJ 
32 MSNDJ 
33 ND MSJ 
36 MSJ ND 
38 N MSJ D 
39 D MSJ N 
40 D MSJ N 
41 MSJ N D 
42 N SJ M D 
45 SJ N D M 
46 SJ ND M 
47 MSJ ND 
48 SJ M N D 
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APPENDIX FIVE 

STEP 3 - ROUND TWO 

ACTUAL CATEGORIES  

A 15 C D E F G H N / A 
I tem No. 

49 MSNDJ 
50 MSNDJ 
51 MSNDJ 
52 MSNDJ 
53 MSNDJ 
54 MSNDJ 
55 MSNDJ 

COMPLX 56 MSNDJ 
57 MSNDJ 
58 MSNDJ 
59 MSNDJ 
61 MSNDJ 
62 MSNDJ 
63 MSNDJ 
64 MSNDJ 
65 MSNDJ 
66 MSNDJ 
68 
73 
75 

RESULT 76 
DEMO 77 

78 
80-1 
80-2 
80-3 
81 S NDJ M 
82 N MS D J 
82 MSNDJ 
83 MSNDJ 
84 MSN J D 

T R I A L 85 N MS D J 
86 SNDJ M 
87 SNDJ M 
88 MSN J D 
89 MSNDJ 
90 MSNDJ 
91 MSNDJ 
92 SN D J M 
94 MSNDJ 

MSNDJ 
MSNDJ 
MSNDJ 
MSNDJ 
MSNDJ 
MSNDJ 
MSNDJ 
MSNDJ 

S DJ N M 
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APPENDIX F I V E 

STEP 3 - ROUND TWO 

ACTUAL CATEGORIES  

A 13 C D E F G H N/A 
Item No. 

95 M SNDJ 
96 MS NDJ 
97 MS NDJ 
98 MS NDJ 
99 M SNDJ 
100 M SNDJ 
101 M SNDJ 
102 M SNDJ 
103 M SNDJ 
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APPENDIX FIVE 

VOL 

REL 
ADV 

STEP 4 - ROUND TWO 

ACTUAL CATEGORIES 

D E F G H N / A 
Item No. 

1 JCWP 
VOL 2 JCWP 

4 JCWP 
5 JCWP 
6 JCWP 
8 JCWP 
9 JCWP 
10 JCWP 
11 J P W c 
12 JCWP 
13 JCWP 
14 JCWP 
15 JCWP 
16 JCWP 
17 JCWP 
18 JCWP 
19 CWP J 
20 W C P J 
21 JCWP 
22 JCWP 
23 JCWP 
24 JCWP 
25 JCWP 
26 JCWP 
27 CWP J 
28 WP J c 
30 JC P w 
31 JCWP 
32 JC P w 
33 JCWP 
36 JCWP 
38 JCWP 
39 JCWP 
40 JCWP 
41 JCWP 
42 JCWP 
45 CWP J 
46 JCWP 
47 JCWP -

48 JCWP 
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APPENDIX FIVE 

STEP 4 - ROUND TWO 

• ACTUAL CATEGORIES  

A B C I) E F G H N/A 
Item No. 

49 JCWP 
50 JCWP 
51 JCWP 
52 JCWP 
53 CWP J 
54 JCWP 
55 JCWP 

COMPLX 56 JCWP 
57 CWP J 
58 JCWP 
59 J CWP 
61 CWP J 
62 JCWP 
63 JCWP 
64 JCWP 
65 CWP J 
66 JCWP  
68 JCWP 
73 JCWP 

RESULT 75 JCWP 
DEMON 76 W JC P 

77 JCWP 
78 J WP C 
80-1 JCWP 
80-2 J CWP  
82 JCWP 
83 J CWP 
84 J CWP 
85 J CWP 

TRIAL 86 JCWP 
87 J CWP 
88 JCWP 
89 J CWP 
90 J CWP 
91 J CWP 
94 JCWP 
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APPENDIX F I V E 

STEP 4 - ROUND TWO 

ACTUAL CATEGORIES 

A B C D E F G H N / A 
I tem N o . 

95 JW C P 
96 JCWP 
97 JCWP 
98 JCWP 

V I S 99 JCWP 
100 JCWP 
101 JCWP 
102 JCWP 
103 JCWP 
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APPENDIX SIX 

J U D G E S ' L A B E L S F O R C A T E G O R I E S 

STEP 3 - ROUND ONE 
JUDGES 

B F S P 

A Access/ 
Barriers 

Voluntariness Personal Fit Voluntariness 

B Image/ 
V i s i b i l i t y 

Image Image Status 

C Advanatages/ 
Disadvantages 

Benefits General 
Usefulness 

Value 

D Fit with 
Personal Style 

Experience Fit with job Change in 
Work Patterns 

E Required 
Skills 

Understanding Ease of use Ease 

F Explaining 
Results 

Perception of 
Results 

Measureability 

G T r i a l a b i l i t y T r i a l a b i l i t y Availability 

STEP THREE - ROUND ONE: PANEL'S LABELS AND DEFINITIONS 

A VOLUNTARINESS: the degree to which the use of the PWS is 
perceived as being voluntary. 

B IMAGE: the degree to which the use of the PWS enhances one's 
image or status within the organisation. 

C BENEFIT: the degree to which the use of the PWS is a benefit in 
one's job. 

D COMPATIBILITY: the degree to which use of the PWS is compatible 
with (or requires change) in one's job. 

E EASE OF USE: the degree to which the PWS is easy to learn and 
use. 

F MEASUREABILITY: the degree to which the benefits of using the 
PWS are measureable. 

G TRIALABILITY: the degree to which i t is possible to try using 
the PWS. 
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A P P E N D I X S I X 

JUDGES' LABELS FOR CATEGORIES  

S T E P T H R E E - ROUND TWO 

JUDGES 

M S N D J 

A 

V o l u n t a r y 
Usage 

V o l u n t a r i n e s s 
& R i s k , o f 
F a i l u r e 

PWS R e q u i r e d 
F o r Job? 

E x t e r n a l 
P r e s s u r e t o 
Use PWS 

Degree o f O r g / 
Management 
P r e s s u r e t o Use 
PWS 

B S t a t u s S t a t u s V i s i b i l i t y / 
S t a t u s o f PWS 

E x t e r n a l 
P r e s s u r e t o 
Use PWS E f f e c t on 

P e r s o n a l Image 

C 
E f f i c i e n c y A d v a n t a g e s 

o f PWS 
J o b 
Enhancement 

P e r c e i v e d 
C o s t s & 
B e n e f i t s o f 
U s i n g PWS 

E f f e c t s o f PWS 
on j o b 
p e r f o r m a n c e 

D 
C o m p a t i b 

i l i t y 
E f f e c t on 
Work h a b i t s / 
E n v i r o n m e n t 

I n i t i a l 
P e r c e p t i o n s o f 
U s i n g PWS 

Amount o f Change 
R e q u i r e d i n Work 
H a b i t s t o A d o p t 
PWS 

E 
E a s e o f 
Use 

U s e r 
F r i e n d l i n e s s 

I n i t i a l 
P e r c e p t i o n s o f 
U s i n g PWS E a s e o f Use U s e r F r i e n d l i n e s s 

F 
T a n g i b i l 

i t y 
M e a s u r e a b i l i t y A b i l i t y t o 

Communicate 
K n o w l e d g e 

U n d e r s t a n d 
i n g c o n s e q 
u e n c e s o f 
u s i n g PWS 

C o m m u n i c a t i n g 
p r o s & cons o f 
PWS usage 

G 

E x p o s u r e 

A c c e s s i b i l i t y T e s t i n g t h e 
PWS 

E a s e o f 
E x p e r i m e n t 

a t i o n 

C l i m a t e f o r r i s k 
t a k i n g , e x p e r i 

m e n t a t i o n 

H 

E x p o s u r e 
F a m i l i a r i t y 
w i t h PWS 

A w a r e n e s s o f 
PWS 

E x p o s u r e t o 
PWS 

E x p o s u r e t o PWS 
appearance and 
usage by o h e r s 
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APPENDIX S E V E N 

INTER-JUDGE AGREEMENTS 

STEP 3 - 1 STEP 4 - 1 STEP 3-2 STEP 4 - 2 

Raw Agreement .86 
,74 
83 
80 
85 
90 

.88 

.87 

.85 

.87 

.86 

.82 

.64 

.60 

.82 

. 79 

. 74 

.69 

.94 

. 76 

. 78 

.76 

.74 

. 75 

. 78 

.91 

.96 

.93 

A v e r a g e . 83 .86 75 ,85 

C o h e n ' s Kappa 
.84 .86 .58 .70 
.70 .85 . 53 .72 
.80 .82 .79 .74 
.76 .84 .76 .89 
. 8 2 . 83 .70 .96 
.89 .79 .64 .92 

.94 

. 70 

.74 

. 71 

A v e r a g e .80 .83 .71 .82 

P l a c e m e n t R a t i o s Summary (See A p p e n d i x 8) 

V o l u n t a r i n e s s 1 .00 .96 . 93 1.00 
Image . 9 4 1 .00 .72 .93 
R e l a t i v e Adv 1 .00 .90 .98 .87 
C o m p a t i b i l i t y . 73 .91 .53 .98 
E a s e o f Use .99 .96 1.00 .93 
O b s e r v a b i l i t y . 43 . 73 
R e s u l t Demon .94 .91 
T r i a l a b i l i t y . 9 1 .96 .83 .84 
V i s i b i l i t y .73 .94 

A v e r a g e .85 .92 .86 .92 
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A P P E N D I X E I G H T 

ITEM PLACEMENT RATIOS 

T A B L E 1 : S T E P 3 - 1 

ACTUAL CATEGORIES 
( B e f o r e D i s c u s s i o n ) 

VOL IMAGE RELADV CMPAT EOU OBSERV T R I A L N / A TOTAL TGT % 

VOL 20 1 3 24 83 

IMAGE 29 3 32 91 

RELADV 1 71 72 99 

CMPAT 5 1 3 42 4 1 8 64 66 

EOU 2 69 1 72 96 

OBSERV 1 1 23 3 24 2 2 56 43 

T R I A L 17 1 38 56 68 

H i t s : 293 O v e r a l l r a t i o : 78% 

T A B L E 2 : S T E P 3 - 1 

ACTUAL CATEGORIES 
( A f t e r D i s c u s s i o n ) 

VOL IMAGE RELADV CMPAT EOU OBSERV T R I A L N / A TOTAL TGT % 

VOL 24 24 100 

IMAGE 30 2 32 94 

RELADV 72 72 100 

CMPAT 2 1 2 47 4 1 7 64 73 

EOU 71 1 72 99 

OBSERV 1 1 23 3 24 2 2 56 43 

T R I A L 4 1 51 56 91 

H i t s : 376 O v e r a l l R a t i o : 85% 
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APPENDIX EIGHT 

TABLE 3 : STEP 4 - 1 

ACTUAL CATEGORIES 

VOL IMAGE RELADV CMPAT • EOU OBSERV T R I A L N / A TOTAL TGT % 

VOL 23 1 24 96 

IMAGE 32 32 100 

RELADV 3 65 2 2 72 90 

CMPAT 1 1 40 2 44 91 

EOU 1 66 1 68 96 

OBSERV 1 8 1 32 2 44 73 

T R I A L 1 50 1 52 96 

H i t s : 376 O v e r a l l R a t i o : 85% 

TABLE 4 : STEP 3 - 2 

ACTUAL CATEGORIES 

VOL I MAG RADV CMPT EOU DEMO T R I A L V I S N / A TOTAL TGT % 

VOL 28 2 30 93 

IMAGE 7 29 4 40 72 

REL ADV 83 2 85 98 

COMPAT 1 5 29 13 3 3 1 55 53 

EOU 85 85 100 

DEMON 1 47 1 1 50 94 

T R I A L 3 1 2 54 2 4 65 83 

V I S 12 33 45 73 

H i t s : 388 O v e r a l l R a t i o : 86% 
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APPENDIX EIGHT 

TABLE 5 : STEP 4 - 2 

ACTUAL CATEGORIES 

VOL IMAG RADV CMPT EOU DEMO T R I A L VIS N / A TOTAL TGT % 

VOL 20 20 100 

IMAGE 26 1 1 28 93 

REL ADV 59 3 3 2 1 68 87 

COMPAT 43 1 44 98 

EOU 1 63 4 68 93 

DEMON 1 1 29 1 32 91 

T R I A L 7 37 44 84 

V I S 2 34 36 94 

H i t s : 311 O v e r a l l R a t i o : 92% 
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APPENDIX TEN 

FINAL QUESTIONNAIRE FORMAT 

T h i s a p p e n d i x c o n t a i n s t h o s e s e c t i o n s i n t h e q u e s t i o n n a i r e w i t h i t e m s 

r e l e v a n t t o t h i s d i s s e r t a t i o n . S e c t i o n A o f t h e q u e s t i o n n a i r e i s n o t i n c l u d e d 

i n t h a t i t s c o n t e n t s were n o t r e l e v a n t . S i m i l a r l y , t h e i n s t r u c t i o n s f o r com

p l e t i o n o f t h e q u e s t i o n n a i r e h a v e a l s o been d e l e t e d . 

The v a r i o u s PCI and t h e Voluntariness i t e m s were p l a c e d i n a common 

s e c t i o n i n random o r d e r . T h e r e f o r e , f o r ease o f r e f e r e n c e , each o f t h e s e 

c o n s t r u c t s a r e l i s t e d b e l o w w i t h an i n d i c a t i o n o f t h e i t e m s u s e d t o measure 

t h e m . I tem numbers p r e f i x e d by " U " ( f o r U s e r s i n S e c t i o n B ) , and " N " ( f o r 

N o n - U s e r s i n S e c t i o n C ) , p a r a l l e l one a n o t h e r and h e n c e , u n l e s s i n d i c a t e d 

o t h e r w i s e , o n l y t h e l i s t i n g f o r u s e r s w i l l be p r o v i d e d b e l o w . A l l r e s p o n d e n t s 

were d i r e c t e d t o r e s p o n d t o Section D w h i c h i n c l u d e s t h e Subjective Norm 

i t e m s . 

Attitude: B - l , S e c t i o n B ( U s e r s ) ; o r C - l , S e c t i o n C ( N o n - U s e r s ) 

Avoidance: U - 1 0 , U - 1 2 , U - 3 0 , U - 3 5 , U - 3 9 , U-41 

Compatibility: U - 2 ( N - 7 ) , U - 3 , U - l l , U - 4 4 

Ease of Use: U - 5 , U - 1 3 , U - 2 3 , U - 2 4 , U - 2 9 , U - 3 1 , U - 3 2 , U-40 

Image: U - 6 , U - 9 , U - 2 1 , U - 2 5 , U-49 

Relative Advantage: U - l , U - 7 ( N - 2 ) , U - 8 , U - 2 6 , U - 3 4 , U - 3 7 , U - 4 2 , U - 4 7 , 

U-48 

Result Demonstrability: U - 1 9 , U - 2 8 , U - 4 3 , U-45 

T r i a l a b i l i t y : U - 1 6 , U - 2 0 , U - 2 7 , U - 3 8 , U - 4 6 

V i s i b i l i t y : U - 1 5 , U - 1 7 , U - 3 3 , U - 3 6 , U - 5 0 

Voluntariness: U - 4 , U - 1 4 , U - 1 8 , U-22 
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APPENDIX TEN 

WELCOME! 

You a r e about t o p a r t i c i p a t e i n a s t u d y o f o p i n i o n s a b o u t t h e u s a g e o f 
c o m p u t e r s . I n some s e c t i o n s , y o u w i l l be a s k e d q u e s t i o n s a b o u t , and see r e f e r 
ence t o t h e PWS, w h i c h s t a n d s f o r PERSONAL WORK STATION. A PWS i s d e f i n e d as a 
s e t o f c o m p u t e r i z e d t o o l s f o r an i n d i v i d u a l , and u s u a l l y c o n s i s t s o f a p e r s o n a l 
o r microcomputer w i t h one o r more s o f t w a r e p a c k a g e s , s u c h as a s p r e a d s h e e t o r a 
w o r d p r o c e s s i n g p r o g r a m . A PWS c o u l d a l s o be a computer terminal t h a t i s hooked 
up t o a c e n t r a l m a i n f r a m e c o m p u t e r , a g a i n w i t h t h e a p p r o p r i a t e s o f t w a r e . The k e y 
a s p e c t o f a PWS i s t h a t i t i s c o m p u t e r t e c h n o l o g y t h a t y o u w o u l d use d i r e c t l y , 
as o p p o s e d t o h a v i n g someone e l s e u s e f o r y o u . 

I n c o m p l e t i n g t h e q u e s t i o n n a i r e , p l e a s e remember: 

1. A l l t h e i n f o r m a t i o n y o u g i v e i s k e p t c o n f i d e n t i a l . 

2 . We n e e d answe rs t o a l l q u e s t i o n s . P l e a s e d o n ' t s k i p a n y . 

3 . Be h o n e s t - t e l l i t l i k e i t i s . 

4 . P l e a s e d o n ' t t a l k t o o t h e r s about how t o r e s p o n d t o t h e q u e s 
t i o n s . We w o u l d l i k e y o u r o p i n i o n , n o t t h e o p i n i o n o f t h e g r o u p . 

5 . E v e n i f y o u have n e v e r u s e d a PWS, p l e a s e answer a l l t h e 
q u e s t i o n s as b e s t as y o u c a n . 

6. Move r a p i d l y t h r o u g h t h e q u e s t i o n n a i r e . We a r e i n t e r e s t e d i n y o u r 
f i r s t i m p r e s s i o n s , so p l e a s e d o n ' t s p e n d an e x c e s s i v e amount o f 
t i m e on e a c h q u e s t i o n . 
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INSTRUCTIONS 

I n t h e a t t a c h e d q u e s t i o n n a i r e , we ask q u e s t i o n s w h i c h make use o f r a t i n g 
s c a l e s w i t h s e v e n p l a c e s ; y o u a r e a s k e d t o p l a c e an ' X 1 i n t h e p l a c e t h a t b e s t 
d e s c r i b e s y o u r o p i n i o n . F o r e x a m p l e , i f y o u were a s k e d t o r a t e " D r i v i n g a c a r 
i n w i n t e r i s e a s y " o n s u c h a s c a l e , i t w o u l d a p p e a r as f o l l o w s : 

D r i v i n g a c a r i n w i n t e r i s e a s y . 

likely J 'L ^ I i J 'L J_ unlikely 
extremely quite slightly neither slightly quite extremely 

I f y o u t h i n k t h a t i t i s e x t r e m e l y l i k e l y t h a t d r i v i n g a c a r i n w i n t e r i s e a s y , y o u 
w o u l d make y o u r mark as f o l l o w s : 

D r i v i n g a c a r i n w i n t e r i s e a s y . 

likely ]_ X _j_ J. \_ J_ 1 j_ unlikely 
extremely quite slightly neither slightly quite extremely 

I f y o u t h i n k t h a t i t i s n e i t h e r l i k e l y n o r u n l i k e l y t h a t d r i v i n g a c a r i n w i n t e r i s 
e a s y , y o u w o u l d make y o u r mark as f o l l o w s : 

D r i v i n g a c a r i n w i n t e r i s e a s y . 

likely j. i J. i _ J < _ — J I i 1 unlikely 
extremely quite slightly neither slightly quite extremely 

I n a d d i t i o n t o t h e " l i k e l y - u n l i k e l y " p a i r s , o t h e r p a i r s s u c h as " d i s a g r e e - a g r e e " 
w i l l a l s o be u s e d . They s h o u l d be answered i n t h e same f a s h i o n . I n m a k i n g y o u r 
r a t i n g s , p l e a s e remember t h e f o l l o w i n g p o i n t s : 

1. P l a c e y o u r marks i n t h e m i d d l e o f s p a c e s , NOT ON THE BOUNDARIES. 

likely _[ \_ X \_ [ I ]_ x 'L unlikely 
extremely quite slightly neither slightly quite extremely 

THIS NOT THIS 

2. N e v e r p u t more t h a n one ' X * on a s i n g l e answer l i n e . 

One o t h e r q u e s t i o n f o r m a t w i l l a l s o be u s e d . I n t h i s c a s e y o u w i l l be a s k e d 
t o c i r c l e a number o r l e t t e r c o r r e s p o n d i n g t o a p a r t i c u l a r answer f o r a q u e s t i o n . 
P l e a s e be c a r e f u l t o see t h a t y o u r c i r c l e goes a r o u n d o n l y t h e l e t t e r o r number 
w h i c h c o r r e s p o n d s t o y o u r d e s i r e d r e s p o n s e . 
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SECTION B 

Please answer questions i n t h i s section only i f you currently use the PWS. 

FIRST, WE WOULD LIKE TO GET YOUR IMPRESSIONS OF THE PWS. 
IN THE FOLLOWING, WE WILL PRESENT YOU WITH A NUMBER OF STATEMENTS EXPRESSING 
PARTICULAR VIEWPOINTS ABOUT THE PWS. WE WOULD LIKE YOU TO INDICATE HOW MUCH 
EACH STATEMENT REFLECTS YOUR PERSONAL VIEWPOINT BY PLACING AN "X" IN THE 
APPROPRIATE PLACE ON THE DISAGREE-AGREE SCALES PROVIDED. ALTHOUGH THERE MAY 
APPEAR TO BE A NUMBER OF SIMILAR STATEMENTS, PLEASE PROVIDE A RESPONSE TO 
EACH ONE. 

U - l U s i n g a PWS e n a b l e s me t o a c c o m p l i s h t a s k s more q u i c k l y . 

disagreej; _̂  X i ± ! I L a?ree 
strongly quite slightly neither slightly quite strongly 

U - 2 U s i n g a PWS i m p r o v e s t h e q u a l i t y o f w o r k I d o . 

disagree^ \_ J_ 'L J_ I ', 'L agree 
strongly quite slightly neither slightly quite strongly 

U - 3 U s i n g a PWS i s c o m p a t i b l e w i t h a l l a s p e c t s o f my w o r k . 

disagreej ± | _ j _ [ 'L ^ j_ agree 
strongly quite slightly neither slightly quite strongly 

U - 4 My s u p e r i o r s e x p e c t me t o u s e a PWS. 

disagree^ ]_ [ I ',_ j agree 
strongly quite slightly neither slightly quite strongly 

U - 5 I b e l i e v e t h a t a PWS i s cumbersome t o u s e . 

disagreej ± 'L j ',_ J_ j_ j_ agree 
strongly quite slightly neither slightly quite strongly 

U - 6 U s i n g a PWS i m p r o v e s my image w i t h i n t h e o r g a n i z a t i o n . 

disagree^ 'L ^ 'L I l_ 'L agree 
strongly quite slightly neither slightly quite strongly 

U - 7 U s i n g a PWS i s c o m p l e t e l y c o m p a t i b l e w i t h my c u r r e n t s i t u a t i o n . 

disagree^ 'L ]_ I 'L I \_ !. agree 
strongly quite slightly neither slightly quite strongly 
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U - 8 U s i n g a PWS makes i t e a s i e r t o do my j o b . 

disagree] L ! I L L 1 1- A ? R E E 

strongly quite slightly neither slightly quite strongly 

U-9 B e c a u s e o f my u s e o f a PWS, o t h e r s i n my o r g a n i z a t i o n see me as a more 
v a l u a b l e e m p l o y e e . 

disagreej !, | \ [ L 1 L a* r e e 

strongly quite slightly neither slightly quite strongly 

U-10 My u s i n g a PWS e n a b l e s my w o r k t o be more c o n t r o l l e d by o t h e r s . 

disagreej \_ J_ \_ \_ \_ I J_ agree 
strongly quite slightly neither slightly quite strongly 

U - l l I t h i n k t h a t u s i n g a PWS f i t s w e l l w i t h t h e way I T i k e t o w o r k . 

disagreej Ĵ  Ĵ  \_ J I ]_ agree 
strongly quite slightly neither slightly quite strongly 

U - 1 2 PWS usage r e s u l t s i n many a s p e c t s o f my j o b b e c o m i n g more r e p e t i t i v e 
and b o r i n g . 

disagreej j j 1 I ]_ 1̂ agree 
strongly quite slightly neither slightly quite strongly 

U - 1 3 I t i s e a s y f o r me t o remember how t o p e r f o r m t a s k s u s i n g a PWS. 

disagree^ I [ j Ĵ  J_ J \_ agree 
strongly quite slightly neither slightly quite strongly 

U - 1 4 My u s e o f a PWS i s v o l u n t a r y (as o p p o s e d t o r e q u i r e d by my s u p e r i o r s 
o r j o b d e s c r i p t i o n ) . 

disagreej ^ [ | ',_ J_ ',_ !̂  agree 
strongly quite slightly neither slightly quite strongly 

U - 1 5 I have s e e n what o t h e r s do u s i n g t h e i r PWS. 

disagree^ Ĵ  Ĵ  j ',_ \_ I \_ agree 
strongly quite slightly neither slightly quite strongly 

U - 1 6 I ' v e had a g r e a t d e a l o f o p p o r t u n i t y t o t r y v a r i o u s PWS a p p l i c a t i o n s . 

disagree^ J \_ J_ ± 'L \_ ± agree 
strongly quite slightly neither slightly quite strongly 
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U-17 I n my o r g a n i z a t i o n , one s e e s PWS on many d e s k s . 

disagree^ |̂  'L i [_ ^ J_ ! agree 
strongly quite slightly neither slightly quite strongly 

U - 1 8 My boss does n o t r e q u i r e me t o u s e a PWS. 

disagree! ]_ 'L J J_ [ !_ agree 
strongly quite slightly neither slightly quite strongly 

U-19 I w o u l d have no d i f f i c u l t y t e l l i n g o t h e r s about t h e r e s u l t s o f u s i n g 
a PWS. 

disagree^ J_ 'L __]_ ! i 1 1̂  agree 
strongly quite slightly neither slightly quite strongly 

U - 2 0 I know where I c a n go t o s a t i s f a c t o r i l y t r y o u t v a r i o u s u s e s o f a PWS. 

disagreej ]_ J_ J, I I ! |_ agree 
strongly quite slightly neither slightly quite strongly 

U - 2 1 P e o p l e i n my o r g a n i z a t i o n who u s e a PWS have more p r e s t i g e t h a n 
t h o s e who do n o t . 

disagree_| 1 'L 1 'L 'L J. J_ agree 
strongly quite slightly neither slightly quite strongly 

U - 2 2 A l t h o u g h i t m i g h t be h e l p f u l , u s i n g a PWS i s c e r t a i n l y n o t c o m p u l s o r y 
i n my j o b . 

disagree^ ! J_ I J_ J_ !_ agree 
strongly quite slightly neither slightly quite strongly 

U - 2 3 My u s i n g a PWS r e q u i r e s a l o t o f m e n t a l e f f o r t . 

disagree^ \ 'L 'L J_ J_ J_ !. agree 
strongly quite slightly neither slightly quite strongly 

U - 2 4 U s i n g a PWS i s o f t e n f r u s t r a t i n g . 

disagreej ! I \_ Ĵ  1 !_ agree 
strongly quite slightly neither slightly quite strongly 

U-25 P e o p l e i n my o r g a n i z a t i o n who u s e a PWS have a h i g h p r o f i l e . 

disagree^ 'L ! 'L \_ Ĵ  ! ! agree 
strongly quite slightly neither slightly quite strongly 
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U - 2 6 The d i s a d v a n t a g e s o f my u s i n g a PWS f a r o u t w e i g h t h e a d v a n t a g e s . 

disagree^ 1̂  J_ J_ J J J \_ agree 
strongly quite slightly neither slightly quite strongly 

U-27 A PWS was a v a i l a b l e t o me t o a d e q u a t e l y t e s t r u n v a r i o u s a p p l i c a t i o n s . 

disagreej Ĵ  j Ĵ  ]_ J_ J_ J_ agree 
strongly quite slightly neither slightly quite strongly 

U - 2 8 I b e l i e v e I c o u l d communica te t o o t h e r s t h e c o n s e q u e n c e s o f u s i n g a PWS. 

disagree^ [_ \_ J ! \_ | J_ agree 
strongly quite slightly neither slightly quite strongly 

U-29 My i n t e r a c t i o n w i t h a PWS i s c l e a r and u n d e r s t a n d a b l e . 

disagreej 'L ! J 'L 'L Ĵ  agree 
strongly quite slightly neither slightly quite strongly 

U - 3 0 U s i n g a PWS may a d v e r s e l y a f f e c t my h e a l t h . 

disagree^ | [ J_ J 'L ± J_ agree 
strongly quite slightly neither slightly quite strongly 

U - 3 1 I b e l i e v e t h a t i t i s e a s y t o g e t a PWS t o do what I want i t t o d o . 

disagreej 'L ',_ \_ Ĵ  'L ! 'L agree 
strongly quite slightly neither slightly quite strongly 

U - 3 2 O v e r a l l , I b e l i e v e t h a t a PWS i s e a s y t o u s e . 

disagreej 'L 'L \_ 'L [ ]_ !_ agree 
strongly quite slightly neither slightly quite strongly 

U - 3 3 I have s e e n a PWS i n u s e o u t s i d e my f i r m . 

disagree^ 'L 'L J_ J_ I J_ J_ agree 
strongly quite slightly neither slightly quite strongly 

U - 3 4 U s i n g a PWS i m p r o v e s my j o b p e r f o r m a n c e . 

disagree^ Ĵ  Ĵ  ]_ J_ { \_ agree 
strongly quite slightly neither slightly quite strongly 

U-35 My u s i n g a PWS e n a b l e s my j o b p e r f o r m a n c e t o be more c l o s e l y 
m o n i t o r e d by o t h e r s . 

disagree^ J_ I J_ i i i L agree 
strongly quite slightly neither slightly quite strongly 
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U-36 PWS a r e n o t v e r y v i s i b l e " i n my o r g a n i z a t i o n . 

disagreej [ j j j j ]_ j J_ agree 
strongly quite slightly neither slightly quite strongly 

U-37 O v e r a l l , I f i n d u s i n g a PWS t o be a d v a n t a g e o u s i n my j o b . 

disagreej j_ J. [ J 'L J [_ agree 
strongly quite slightly neither slightly quite strongly 

U-38 B e f o r e d e c i d i n g w h e t h e r t o u s e any PWS a p p l i c a t i o n s , I was a b l e 
t o p r o p e r l y t r y them o u t . 

disagree^ 'L j_ 1̂  i 1̂  J_ J_ agree 
strongly quite slightly neither slightly quite strongly 

U-39 I n t r o d u c t i o n o f a PWS i n my o r g a n i z a t i o n may e v e n t u a l l y r e s u l t i n 
t h e e l i m i n a t i o n o f my j o b . 

disagreej J_ ^ 'L j_ J. J_ _!_ agree 
strongly quite slightly neither slightly quite strongly 

U-40 L e a r n i n g t o o p e r a t e a PWS i s e a s y f o r me. 

disagree^ J_ 'L J_ j Jj I l_ agree 
strongly quite slightly neither slightly quite strongly 

U - 4 1 My u s i n g a PWS u n r e a l i s t i c a l l y r a i s e s o t h e r s ' e x p e c t a t i o n s about 
t h e amount o f w o r k t h a t I c a n a c c o m p l i s h . 

disagreej_ J_ [_ ! J_ J I J_ agree 
strongly quite slightly neither slightly quite strongly 

U-42 U s i n g a PWS enhances my e f f e c t i v e n e s s on t h e j o b . 

disagreej ]_ J_ 'L J_ J_ J ',_ agree 
strongly quite slightly neither slightly quite strongly 

U - 4 3 The r e s u l t s o f u s i n g a PWS a r e a p p a r e n t t o me. 

disagree^ J ',_ 'L J_ J_ J_ [ agree 
strongly quite slightly neither slightly quite strongly 

U-44 U s i n g a PWS f i t s i n t o my work s t y l e . 

disagreej; ]_ J_ J_ [ Ĵ  J. L agree 
strongly quite slightly neither slightly quite strongly 
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U - 4 5 I w o u l d have d i f f i c u l t y e x p l a i n i n g why u s i n g a PWS may o r may n o t 
be b e n e f i c i a l . 

disagree^ \_ Ĵ  j_ j J_ \_ ]_ agree 
strongly quite slightly neither slightly quite strongly 

U - 4 6 I was p e r m i t t e d t o use a PWS o n a t r i a l b a s i s l o n g enough t o see what 
i t c o u l d d o . 

disagreej Ĵ  J 1 'L Ĵ  1 Ĵ  agree 
strongly quite slightly neither slightly quite strongly 

U-47 U s i n g a PWS g i v e s me g r e a t e r c o n t r o l o v e r my w o r k . 

disagree^ Ĵ  J_ 'L j_ ± !_ 'L agree 
strongly quite slightly neither slightly quite strongly 

U-48 U s i n g a PWS i n c r e a s e s my p r o d u c t i v i t y . 

disagree^ 'L J_ | ! J_ J !_ agree 
strongly quite slightly neither slightly quite strongly 

U-49 H a v i n g a PWS i s a s t a t u s s y m b o l i n my o r g a n i z a t i o n . 

disagreej Ĵ  J_ 'L j_ [_ Ĵ  \_ agree 
strongly quite slightly neither slightly quite strongly 

U - 5 0 I t i s e a s y f o r me t o o b s e r v e o t h e r s u s i n g PWS i n my f i r m . 

disagreej^ [ 'L J 1 J_ !_ j_ agree 
strongly quite slightly neither slightly quite strongly 

FINALLY, IN THIS SECTION WE WOULD LIKE TO ASK YOU A FEW QUESTIONS ABOUT YOUR 
USE OF THE PWS. 

B - l O v e r a l l , my u s i n g a PWS i n my j o b i s : ( p l a c e an X on a l l f o u r s c a l e s ) 

goodj I J I J_ J_ ]_ bad 
extremely quite slightly neither slightly quite extremely 

harmfulj [ J_ Ĵ  I 'L J !_ beneficial 
extremely quite slightly neither slightly quite extremely 

wisej ! j j I ',_ I I foolish 
extremely quite slightly neither slightly quite extremely 

negative^ J j J j J_ \_ [ J !_ positive 
extremely quite slightly neither slightly quite extremely 
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B - 3 A p p r o x i m a t e l y when (month and y e a r ) d i d y o u f i r s t s t a r t u s i n g a PWS 
b e y o n d any t r i a l o f i t y o u may h a v e c a r r i e d o u t ? 

MONTH 
YEAR 

B - 4 O v e r a l l , how many h o u r s p e r week do y o u u s e a PWS? 

HOURS 

B - 5 How r e g u l a r l y do y o u now u s e a PWS? 

1 NOT AT A L L 

2 LESS THAN ONCE PER MONTH 

3 ABOUT 1-3 TIMES PER MONTH 

4 ABOUT ONCE PER WEEK 

5 ABOUT 2 TO 4 TIMES PER WEEK 

6 ABOUT ONCE PER DAY 

7 MORE THAN ONCE PER DAY 

F o r e a c h c o m p u t e r f u n c t i o n l i s t e d b e l o w , p l e a s e i n d i c a t e w h e t h e r 
y o u u s e i t o n a m a i n f r a m e c o m p u t e r , o n a m i c r o c o m p u t e r , on b o t h , 
o r on n e i t h e r . ( C i r c l e one number i n e a c h row) 

M a i n f r a m e M i c r o B o t h N e i 

a . D a t a b a s e Management Sys tem 1 2 3 4 
b . M o d e l l i n g S y s t e m 

( p l a n n i n g , b u d g e t i n g ) 1 2 3 4 
c . S p r e a d s h e e t 1 2 3 4 
d . T e x t / w o r d p r o c e s s i n g 1 2 3 4 
e . S t a t i s t i c a l a n a l y s i s 1 2 3 4 
f . G r a p h i c s g e n e r a t i o n 1 2 3 4 
g- E l e c t r o n i c m a i l 1 2 3 4 
h . C a l e n d a r i n g 1 2 3 4 
i . I n f o r m a t i o n r e t r i e v a l 1 2 3 4 
j - R e p o r t g e n e r a t i o n 1 2 3 4 
k . I n t e r a c t i v e s t r u c t u r e d p r o g r a m m i n g 

l a n g u a g e 1 2 3 4 
1. O t h e r ( p l e a s e s p e c i f y ) 1 2 3 4 
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B -7 On a v e r a g e , how f r e q u e n t l y do y o u c u r r e n t l y u s e t h e f o l l o w i n g 
f u n c t i o n s ( C i r c l e one number i n e a c h row) 

! !less than labout 1-3 labout :z -<r ! about !more than! 
!not at!once per !times per 1 once per !times I once per lonce per ! 
j a i l 1month !month Iweek Iper week!day !day ; 

a . D a t a b a s e Management Sys tem 1 2 3 4 5 6 7 
b . M o d e l l i n g S y s t e m 

( p l a n n i n g , b u d g e t i n g ) 1 2 3 " 4 5 6 7 
c . S p r e a d s h e e t 1 2 3 4 5 6 7 
d . T e x t / w o r d p r o c e s s i n g 1 2 3 4 5 6 7 
e . S t a t i s t i c a l a n a l y s i s 1 2 3 4 5 6 v 7 
f . G r a p h i c s g e n e r a t i o n 1 2 3 4 5 6 7 

8- E l e c t r o n i c m a i l 1 2 3 4 5 6 7 
h . C a l e n d a r i n g 1 2 3 4 5 6 7 
i . I n f o r m a t i o n r e t r i e v a l 1 2 3 4 5 6 7 
j • R e p o r t g e n e r a t i o n 1 2 3 4 5 6 7 
k . I n t e r a c t i v e s t r u c t u r e d 

p r o g r a m m i n g l a n g u a g e 1 2 3 4 5 6 7 
1. O t h e r ( p l e a s e s p e c i f y ) 1 2 3 4 5 6 7 

B -8 On a v e r a g e how many h o u r s p e r week do y o u s p e n d u s i n g t h e PWS on t h e 
f o l l o w i n g f u n c t i o n s ? 

H o u r s 

D a t a b a s e Management System 

M o d e l l i n g S y s t e m ( p l a n n i n g , b u d g e t i n g ) 

S p r e a d s h e e t 

T e x t / w o r d p r o c e s s i n g 

S t a t i s t i c a l a n a l y s i s 

G r a p h i c s g e n e r a t i o n 

E l e c t r o n i c m a i l 

C a l e n d a r i n g 

I n f o r m a t i o n r e t r i e v a l 

R e p o r t g e n e r a t i o n 

I n t e r a c t i v e s t r u c t u r e d p r o g r a m m i n g l a n g u a g e 

O t h e r ( p l e a s e s p e c i f y ) 
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B - 9 P l e a s e i n d i c a t e a p p r o x i m a t e l y how l o n g ( i n months) y o u have been 

r e g u l a r l y u s i n g any o f t h e f o l l o w i n g f u n c t i o n s . 

Months 

D a t a b a s e Management Sys tem 

M o d e l l i n g Sys tem ( p l a n n i n g , b u d g e t i n g ) 

S p r e a d s h e e t 

T e x t / w o r d p r o c e s s i n g 

S t a t i s t i c a l a n a l y s i s 

G r a p h i c s g e n e r a t i o n 

E l e c t r o n i c m a i l 

C a l e n d a r i n g 

I n f o r m a t i o n r e t r i e v a l 

R e p o r t g e n e r a t i o n 

I n t e r a c t i v e s t r u c t u r e d p r o g r a m m i n g l a n g u a g e 

O t h e r ( p l e a s e s p e c i f y ) 

B - 1 0 O v e r a l l , how has y o u r u s a g e o f t h e PWS changed i n t h e l a s t s i x months? 

1 INCREASED S I G N I F I C A N T L Y 

2 INCREASED SOMEWHAT 

3 INCREASED MARGINALLY 

4 STAYED ABOUT THE SAME 

5 DECREASED MARGINALLY 

6 DECREASED SOMEWHAT 

7 DECREASED S I G N I F I C A N T L Y 

B - l l I have been u s i n g a PWS f o r ( p i c k most a c c u r a t e n u m b e r ) : 

1 LESS THAN 1 MONTH 

2 BETWEEN 1 AND 3 MONTHS 

3 BETWEEN 3 AND 6 MONTHS 

4 BETWEEN 6 AND 12 MONTHS 

5 BETWEEN 12 AND 18 MONTHS 

6 BETWEEN 18 AND 24 MONTHS 

7 MORE THAN 24 MONTHS 
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SECTION C 

Please answer questions i n t h i s section only i f you do NOT currently use a PWS 

IN THE FOLLOWING WE WILL PRESENT YOU WITH A NUMBER OF STATEMENTS EXPRESSING 
PARTICULAR VIEWPOINTS ABOUT THE PWS. WE WOULD LIKE YOU TO INDICATE HOW MUCH 
EACH STATEMENT REFLECTS YOUR PERSONAL VIEWPOINT BY PLACING AN "X" IN THE 
APPROPRIATE PLACE ON THE DISAGREE-AGREE SCALE. ALTHOUGH THERE MAY APPEAR TO 
BE A NUMBER OF SIMILAR STATEMENTS, PLEASE PROVIDE A RESPONSE TO EACH ONE. 

N - 1 U s i n g a PWS w o u l d e n a b l e me t o a c c o m p l i s h t a s k s more q u i c k l y . 

disagreej J_ ]_ j J j j agree 
strongly quite slightly neither slightly quite strongly 

N - 2 U s i n g a PWS w o u l d i m p r o v e t h e q u a l i t y o f w o r k I d o . 

disagreej j I [ \ I J_ _J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 3 U s i n g a PWS w o u l d be c o m p a t i b l e w i t h a l l a s p e c t s o f my w o r k . 

disagreej j_ Ĵ  1 Ĵ  J_ J ',_ agree 
strongly quite slightly neither slightly quite strongly 

N - 4 My s u p e r i o r s e x p e c t me t o u s e a PWS. 

disagreej J_ ',_ J_ j I \_ agree 
strongly quite slightly neither slightly quite strongly 

N - 5 I b e l i e v e t h a t a PWS w o u l d be cumbersome t o u s e . 

disagreej 1 I [ 'L 'L ',_ J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 6 U s i n g a PWS w o u l d i m p r o v e my image w i t h i n t h e o r g a n i z a t i o n . 

disagree^ ',_ J_ J_ ) I [ 'L agree 
strongly quite slightly neither slightly quite strongly 

N - 7 U s i n g a PWS w o u l d be c o m p l e t e l y c o m p a t i b l e w i t h my c u r r e n t s i t u a t i o n . 

disagree^ | J ',_ J_ 'L J 'L agree 
strongly quite slightly neither slightly quite strongly 
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N - 8 U s i n g a PWS w o u l d make i t e a s i e r t o do my j o b . 

disagreej [_ Ĵ  J_ [ [_ ',_ J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 9 I f I were t o u s e a PWS, o t h e r s i n my o r g a n i z a t i o n w o u l d see me as 
a more v a l u a b l e e m p l o y e e . 

disagreej Ĵ  'L Ĵ  \ J_ J ',_ agree 
strongly quite slightly neither slightly quite strongly 

N - 1 0 My u s i n g a PWS w o u l d e n a b l e my work t o be more c o n t r o l l e d by o t h e r s . 

disagreej Ĵ  'L Ĵ  Ĵ  J_ [_ agree 
strongly quite slightly neither slightly quite strongly 

N - l l I t h i n k t h a t u s i n g a PWS w o u l d f i t w e l l w i t h t h e way I l i k e t o w o r k . 

disagreej j_ 'L ',_ J_ _J I !_ agree 
strongly quite slightly neither slightly quite strongly 

N - 1 2 PWS u s a g e w o u l d r e s u l t i n many a s p e c t s o f my j o b b e c o m i n g more 
r e p e t i t i v e and b o r i n g . 

disagreej { 'L J_ Ĵ  J ± \_ agree 
strongly quite slightly neither slightly quite strongly 

N - 1 3 I t w o u l d be e a s y f o r me t o remember how t o p e r f o r m t a s k s u s i n g a PWS. 

disagreej 'L [_ J_ [ I ! J_ agree 
strongly quite slightly neither slightly quite strongly 

N-14 My use o f a PWS i s v o l u n t a r y (as o p p o s e d t o r e q u i r e d by my s u p e r i o r s 
o r j o b d e s c r i p t i o n ) . 

disagree^ [_ ! 1 J J, 1 '•_ agree 
strongly quite slightly neither slightly quite strongly 

N-15 I have s e e n what o t h e r s do u s i n g t h e i r PWS. 

disagreej j !_ ! Ĵ  I J. agree 
strongly quite slightly neither slightly quite strongly 

N-16 I ' v e had a g r e a t d e a l o f o p p o r t u n i t y t o t r y v a r i o u s PWS a p p l i c a t i o n s . 

disagreej !_ J_ I j J, I. J. agree 
strongly quite slightly neither slightly quite strongly 
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N-17 I n my o r g a n i z a t i o n , one s e e s PWS on many d e s k s . 

disagree^ J J J_ J J_ | J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 1 8 My b o s s does n o t r e q u i r e me t o u s e a PWS. 

disagree^ 'L J_ J_ J_ \_ J \_ agree 
strongly quite slightly neither slightly quite strongly 

N-19 I w o u l d h a v e no d i f f i c u l t y t e l l i n g o t h e r s about t h e r e s u l t s o f u s i n g 
a PWS. 

disagreej J J __\_ ',_ I J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 2 0 I know where I c a n go t o s a t i s f a c t o r i l y t r y o u t v a r i o u s u s e s o f a PWS. 

disagree^ J J_ j j_ \ j j_ agree 
strongly quite slightly neither slightly quite strongly 

N - 2 1 P e o p l e i n my o r g a n i z a t i o n who u s e a PWS h a v e more p r e s t i g e t h a n 
t h o s e who do n o t . 

disagreej J_ [ ',_ \_ '_ [_ agree 
strongly quite slightly neither slightly quite strongly 

N - 2 2 A l t h o u g h i t m i g h t be h e l p f u l , u s i n g a PWS i s c e r t a i n l y n o t 
c o m p u l s o r y i n my j o b . 

disagreej ', J_ 'L \_ J_ j J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 2 3 My u s i n g a PWS w o u l d r e q u i r e a l o t o f m e n t a l e f f o r t . 

disagreej j J j J_ ',_ [ ',_ agree 
strongly quite slightly neither slightly quite strongly 

N - 2 4 U s i n g a PWS w o u l d o f t e n be f r u s t r a t i n g . 

disagree^ I 'L | [_ J_ I ]_ agree 
strongly quite slightly neither slightly quite strongly 

N-25 P e o p l e i n my o r g a n i z a t i o n who u s e a PWS have a h i g h p r o f i l e . 

disagreej [ [ I J_ Ĵ  I ^ agree 
strongly quite slightly neither slightly quite strongly 
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N-26 The d i s a d v a n t a g e s o f my u s i n g a PWS f a r o u t w e i g h t h e a d v a n t a g e s . 

disagree! L S L 1 1- > a g r e e 

strongly quite slightly neither slightly quxte strongly 

N' •27 A PWS i s a v a i l a b l e t o me t o a d e q u a t e l y t e s t r u n v a r i o u s a p p l i c a t i o n s . 

disagreej I ',_ 'L J_ ',_ I !_ agree 
strongly quite slightly neither slightly quite strongly 

N - 2 8 I b e l i e v e I c o u l d communica te t o o t h e r s t h e c o n s e q u e n c e s o f u s i n g 

a PWS. 

disagreej [ |_ 'L J_ J_ J_ J_ agree 
strongly quite slightly neither slightly quite 3trongly 

N-29 My i n t e r a c t i o n w i t h a PWS w o u l d be c l e a r and u n d e r s t a n d a b l e . 

' ! ! ! ; 1 |_ agree disagree^ strongly quite slightly neither slightly quite strongly 

N - 3 0 U s i n g a PWS may a d v e r s e l y a f f e c t my h e a l t h . 

disagree^ J J 'L J_ J J J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 3 1 I b e l i e v e t h a t i t w o u l d be e a s y t o g e t a PWS t o do what I want i t 

t o d o . 

disagree! J I ', ',_ ! 1̂  [_ agree 
strongly quite slightly neither slightly quite strongly 

N-32 O v e r a l l , I b e l i e v e t h a t a PWS w o u l d be easy t o u s e . 

disagreej J_ J [ ! ! [ \ agree 
strongly quite slightly neither slightly quite strongly 

N - 3 3 I have s e e n a PWS i n u s e o u t s i d e my f i r m . 

disagree! !_ [_ J !_ 1 ! agree 
strongly quite slightly neither slightly quite strongly 

N - 3 4 U s i n g a PWS w o u l d i m p r o v e my j o b p e r f o r m a n c e . 

1 ! '• '. ! I I. agree disagree^. strongly quite slightly neither slightly quite strongly 
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N-35 My u s i n g a PWS w o u l d e n a b l e my j o b p e r f o r m a n c e t o be more c l o s e 
m o n i t o r e d by o t h e r s . 

disagree^ ĵ  J 1 I I I J agree 
strongly quite sl ight ly neither sl ight ly quite strongly 

N-36 PWS a r e n o t v e r y v i s i b l e i n my o r g a n i z a t i o n . 

disagreej j_ j \_ | J_ J j_ agree 
strongly quite sl ight ly neither sl ight ly quite strongly 

N-37 O v e r a l l , I w o u l d f i n d u s i n g a PWS t o be a d v a n t a g e o u s i n my j o b . 

disagreej 'L | \_ j [_ j j_ agree 
strongly quite s l ight ly neither sl ightly quite strongly 

N - 3 8 B e f o r e d e c i d i n g w h e t h e r t o u s e any PWS a p p l i c a t i o n s , I w o u l d 
be a b l e t o p r o p e r l y t r y them o u t . 

disagreej j_ I ',_ 1 j_ 1 j_ agree 
strongly quite sl ight ly neither sl ight ly quite strongly 

N-39 I n t r o d u c t i o n o f t h e PWS i n my o r g a n i z a t i o n may e v e n t u a l l y 
r e s u l t i n t h e e l i m i n a t i o n o f my j o b . 

disagreeJ j J 'L j j 1 j_ agree 
strongly quite s l ight ly neither sl ightly quite strongly 

N - 4 0 L e a r n i n g t o o p e r a t e a PWS w o u l d be easy f o r me. 

disagreej | J_ j j_ j^ j [_ agree 
strongly quite s l ight ly neither sl ight ly quite strongly 

N - 4 1 My u s i n g a PWS w o u l d u n r e a l i s t i c a l l y r a i s e o t h e r s ' e x p e c t a t i o n s 
about t h e amount o f work t h a t I c a n a c c o m p l i s h . 

disagreej j I \_ j \_ 1 j_ agree 
strongly quite sl ight ly neither sl ightly quite strongly 

N-42 U s i n g a PWS w o u l d enhance my e f f e c t i v e n e s s on t h e j o b . 

disagreej j j |_ J_ \_ | j_ agree 
strongly quite sl ight ly neither sl ightly quite strongly 

N - 4 3 The r e s u l t s o f u s i n g a PWS a r e a p p a r e n t t o me. 

disagree^ j_ agree 
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N - 4 4 U s i n g a PWS w o u l d f i t i n t o my w o r k s t y l e . 

disagreej [_ ]_ J_ [_ \ [ [_ agree 
strongly quite slightly neither slightly quite strongly 

N-45 I f I were t o u s e a PWS, I w o u l d have d i f f i c u l t y e x p l a i n i n g why 
u s i n g a PWS may o r may n o t be b e n e f i c i a l . 

disagreej J_ ',_ ]_ \ ] J_ J_ agree 
strongly quite slightly neither slightly quite strongly 

N - 4 6 I w o u l d be p e r m i t t e d t o u s e a PWS on a t r i a l b a s i s l o n g enough t o 
see what i t c o u l d d o . 

disagreej J 1 J !_ J_ 1 J_ agree 
strongly quite slightly neither slightly quite strongly 

i 
N-47 U s i n g a PWS w o u l d g i v e me g r e a t e r c o n t r o l o v e r my w o r k . 

disagreej J_ [ \_ I \_ I 'L agree 
strongly quite slightly neither slightly quite strongly 

N - 4 8 U s i n g a PWS w o u l d i n c r e a s e my p r o d u c t i v i t y . 

disagreej ! j_ J [ ',_ [_ ',_ agree 
strongly quite slightly neither slightly quite strongly 

N-49 H a v i n g a PWS i s a s t a t u s s y m b o l i n my o r g a n i z a t i o n . 

disagreej J_ J J_ J J_ |_ j_ agree 
strongly quite slightly neither slightly quite strongly 

N - 5 0 I t i s e a s y f o r me t o o b s e r v e o t h e r s u s i n g a PWS i n my f i r m . 

disagree^ |_ J_ \_ J_ J |_ [_ agree 
strongly quite slightly neither slightly quite strongly 

F I N A L L Y , I N THIS SECTION WE WOULD L I K E TO ASK A GENERAL QUESTION 

C - l O v e r a l l , my u s i n g a PWS i n my j o b w o u l d b e : ( p l a c e an X on a l l f o u r s c a l e s ) 

good! ! ! _\ I ! ! ! bad 
extremely quite slightly neither slightly quite extremely 

harmfulj ! j_ ! ! ! j I beneficial 
extremely quite slightly neither slightly quite extremely 

wise! ± i i i I 1 L foolish 
extremely quite slightly neither slightly quite extremely 

negativej ! ! ! ',_ ', J ',_ positive 
extremely quite slightly neither slightly quite extremely 
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SECTION D 

I n t h i s l a s t s e c t i o n , we w o u l d l i k e t o ask y o u some q u e s t i o n s about y o u r s e l f . 
Remember, a l l answers a r e c o n f i d e n t i a l , and no r e s p o n d e n t c a n be i d e n t i f i e d , so 
p l e a s e g i v e as h o n e s t a r e s p o n s e as p o s s i b l e . 

FIRST, WE WOULD LIKE YOU TO ONCE AGAIN INDICATE AGREEMENT OR DISAGREEMENT 
WITH A NUMBER OF STATEMENTS; THIS TIME ABOUT YOURSELF. PLEASE PLACE AN 
"X" IN THE APPROPRIATE SPACE. 

1-1 I am g e n e r a l l y c a u t i o u s a b o u t a c c e p t i n g new i d e a s . 

disagreej [ [ 'L [ \_ J_ [_ agree 
strongly quite slightly neither slightly quite strongly 

1-2 I r a r e l y t r u s t new i d e a s u n t i l I c a n see w h e t h e r t h e v a s t m a j o r i t y 
o f p e o p l e a r o u n d me a c c e p t t h e m . 

disagreej J_ | J [_ j [ J_ agree 
strongly quite slightly neither slightly quite strongly 

1-3 I am aware t h a t I am u s u a l l y one o f t h e l a s t p e o p l e i n my g r o u p 
t o a c c e p t s o m e t h i n g new. 

disagreej \_ | [_ 'L ]_ J_ |_ agree 
strongly quite slightly neither slightly quite strongly 

1-4 I am r e l u c t a n t about a d o p t i n g new ways o f d o i n g t h i n g s u n t i l 
I see them w o r k i n g f o r p e o p l e a r o u n d me. 

disagreej | J_ ^ j \_ J_ J_ agree 
strongly quite slightly neither slightly quite strongly 

1-5 I f i n d i t s t i m u l a t i n g t o be o r i g i n a l i n my t h i n k i n g and b e h a v i o u r . 

disagree^ j ',_ \_ \_ ',_ [_ j_ agree 
strongly quite slightly neither slightly quite strongly 

1-6 I t e n d t o f e e l t h a t t h e o l d way o f l i v i n g and d o i n g t h i n g s i s 
t h e b e s t way. 

disagreej ',_ ',_ J_ j J_ ',_ J_ agree 
strongly quite slightly neither slightly quite strongly 

1-7 I am c h a l l e n g e d b y a m b i g u i t i e s and u n s o l v e d p r o b l e m s . 

disagreej [_ 'L I I ', !_ Ĵ  agree 
strongly quite slightly neither slightly quite strongly 
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1-8 I must see o t h e r p e o p l e u s i n g new i n n o v a t i o n s b e f o r e I w i l l c o n s i d e r them. 

disagree^ j_ J_ ! J j_ J ]_ agree 
strongly quite slightly neither slightly quite strongly 

1-9 I am c h a l l e n g e d by u n a n s w e r e d q u e s t i o n s . 

disagreej ]_ J_ J j j ',_ j_ agree 
strongly quite slightly neither slightly quite strongly 

I - 1 0 I o f t e n f i n d m y s e l f s k e p t i c a l o f new i d e a s . 

disagree^ [_ j_ J_ | ! I |_ agree 
strongly quite slightly neither slightly quite strongly 

NEXT, WOULD YOU PLEASE INDICATE HOW LIKELY OR UNLIKELY EACH OF THE FOLLOWING 
STATEMENTS ARE BY ONCE AGAIN PLACING AN "X" IN THE APPROPRIATE SPACE. 

S - l Most p e o p l e who a r e i m p o r t a n t t o me t h i n k I s h o u l d use t h e PWS i n my j o b . 

likely J \ \ 'L J_ J_ J j_ unlikely 
extremely quite slightly neither slightly quite extremely 

S-2 My c l o s e f r i e n d s t h i n k t h a t I s h o u l d u s e t h e PWS i n my j o b . 

likely J_ J_ J, J_ J_ J_ 'L J. unlikely 
extremely quite slightly neither slightly quite extremely 

S-3 My c o - w o r k e r s ( p e e r s ) t h i n k t h a t I s h o u l d u s e t h e PWS i n my j o b . 

likely J j_ ]_ J_ !. J_ J. L unlikely 
extremely quite slightly neither slightly quite extremely 

S-4 My i m m e d i a t e s u p e r i o r s t h i n k t h a t I s h o u l d u s e t h e PWS i n my j o b . 

likely ! J_ J_ 'L J_ !_ J. J_ unlikely 
extremely quite slightly neither slightly quite extremely 

S-5 S e n i o r management t h i n k s t h a t I s h o u l d use t h e PWS i n my j o b . 

likely j_ J. I [ I J !. J. unlikely 
extremely quite slightly neither slightly quite extremely 
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S-6 My s u b o r d i n a t e s t h i n k I s h o u l d u s e t h e PWS i n my j o b . 

likely _!_ j_ 'L j J_ J j_ j_ unlikely 
extremely quite slightly neither slightly quite extremely 

S-7 G e n e r a l l y s p e a k i n g , I want t o do what most p e o p l e who a r e 
i m p o r t a n t t o me t h i n k I s h o u l d d o . 

likely J_ Jj 'L J_ i J_ j \_ unlikely 
extremely quite slightly neither slightly quite extremely 

S-8 G e n e r a l l y s p e a k i n g , I want t o do what my c l o s e f r i e n d s t h i n k I s h o u l d d o . 

likely j_ ^ I j_ J_ j_ \_ J_ unlikely 
extremely quite slightly neither slightly quite extremely 

S-9 G e n e r a l l y s p e a k i n g , I want t o do what my c o - w o r k e r s t h i n k I s h o u l d d o . 

likely j_ J_ j_ L———1 1 L i unlikely 
extremely quite slightly neither slightly quite extremely 

S-10 G e n e r a l l y s p e a k i n g , I want t o do what my i m m e d i a t e s u p e r i o r s 
t h i n k I s h o u l d d o . 

likely J_ j ; J_ ± J ',_ J_ J_ unlikely 
extremely quite slightly neither slightly quite extremely 

S - l l G e n e r a l l y s p e a k i n g , I want t o do what s e n i o r management t h i n k s 
I s h o u l d d o . 

likely J [ 'L I j_ ] ]_ unlikely 
extremely quite slightly neither slightly quite extremely 

S-12 G e n e r a l l y s p e a k i n g , I want t o do what my s u b o r d i n a t e s t h i n k I s h o u l d d o . 

likely J_ J_ [ J j [ 'L unlikely 
extremely quite slightly neither slightly quite extremely 
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FINALLY, WE WOULD LIKE TO ASK A FEW QUESTIONS ABOUT YOURSELF FOR STATISTICAL 
PURPOSES. COULD YOU PLEASE INDICATE: 

P - 1 Y o u r s e x ( c i r c l e ' number o f y o u r a n s w e r ) 

1 MALE 

2 FEMALE 

P - 2 Y o u r p r e s e n t a g e : y e a r s 

P - 3 Y o u r d e p a r t m e n t : 

P - 4 Y o u r j o b t i t l e : 
P - 5 Y e a r s y o u h a v e w o r k e d i n y o u r c u r r e n t d e p a r t m e n t . y e a r s 

P - 6 Y e a r s y o u have w o r k e d i n t h i s company. y e a r s 

P - 7 What i s t h e h i g h e s t l e v e l o f e d u c a t i o n t h a t y o u c o m p l e t e d ? 
( c i r c l e number) 

1 GRADE SCHOOL 

2 SOME HIGH SCHOOL 

3 HIGH SCHOOL GRADUATE 

4 SOME TECHNICAL COLLEGE 

5 TECHNICAL COLLEGE GRADUATE 

6 SOME COMMUNITY COLLEGE 

7 COMMUNITY COLLEGE GRADUATE 

8 SOME UNIVERSITY 

9 UNIVERSITY GRADUATE 

10 POSTGRADUATE 

P - 8 C i r c l e w h i c h b e s t d e s c r i b e s y o u r j o b w i t h r e s p e c t t o o r g a n i z a t i o n a l l e v e l . 

1 EXECUTIVE/TOP MANAGEMENT 

2 MIDDLE MANAGEMENT 

3 SUPERVISORY 

4 PROFESSIONAL/EXEMPT 

5 TECHNICAL/NON-EXEMPT 

6 C L E R I C A L 

7 OTHER ( p l e a s e s p e c i f y ) . 
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P - 1 5 THANK YOU VERY MUCH FOR YOUR P A R T I C I P A T I O N ! 

If you wish to add any comments or further observations, please use the 
space below or simply attach them to this page. 
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INVENTORY OF HYPOTHESES 

H I : O n e ' s a t t i t u d e t o w a r d s u s i n g PWS w i l l i n f l u e n c e o n e ' s i n n o v a t i v e n e s s w i t h 

r e s p e c t t o PWS u s a g e . 

H 2 : R e l a t i v e A d v a n t a g e w i l l h a v e a c o n t r i b u t i o n g r e a t e r t h a n any o t h e r PCI i n 

t h e f o r m a t i o n o f o n e ' s a t t i t u d e t o w a r d s a d o p t i n g a PWS. 

H 3 : Computer A v o i d a n c e w i l l h a v e a c o n t r i b u t i o n l e s s t h a n any o t h e r PCI on 

o n e ' s a t t i t u d e t o w a r d s a d o p t i n g PWS. 

H 4 : The S u b j e c t i v e Norm w i l l i n f l u e n c e o n e ' s i n n o v a t i v e n e s s w i t h r e s p e c t t o 

PWS u s a g e . 

H 5 : The S u b j e c t i v e Norm w i l l i n f l u e n c e o n e ' s a t t i t u d e t o w a r d s a d o p t i n g t h e 

PWS. 

H 6 : V o l u n t a r i n e s s i s n e g a t i v e l y r e l a t e d t o o n e ' s i n n o v a t i v e n e s s w i t h r e s p e c t 

t o PWS u s a g e . 

H 7 : V o l u n t a r i n e s s w i l l be n e g a t i v e l y r e l a t e d t o o n e ' s a t t i t u d e t o w a r d s u s i n g 

PWS. 
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GLOSSARY OF ABBREVIATIONS 

AGFI A d j u s t e d Goodness o f F i t I n d e x 

A B A t t i t u d e t o w a r d s p e r f o r m i n g a b e h a v i o u r 

A 
m 

A t t i t u d e as d i r e c t l y m e a s u r e d by q u e s t i o n n a i r e i t e m s 

A 
o 

A t t i t u d e t o w a r d s an o b j e c t 

B B e h a v i o u r 

B I B e h a v i o u r a l I n t e n t i o n 

DOI D i f f u s i o n o f I n n o v a t i o n s 

DSS D e c i s i o n S u p p o r t Sys tem 

EUC E n d U s e r C o m p u t i n g 

G F I Goodness o f F i t I n d e x 

GLB G u t t m a n ' s Lower Bound f o r S c a l e R e l i a b i l i t y 

ID M o d e l I n n o v a t i o n D i f f u s i o n M o d e l 

IFPS I n t e r a c t i v e F i n a n c i a l P l a n n i n g Sys tem 

IS I n f o r m a t i o n Systems 

ISD I n f o r m a t i o n Systems D e p a r t m e n t 

I T I n f o r m a t i o n T e c h n o l o g y 

MC M o t i v a t i o n t o Comply 

MIS Management I n f o r m a t i o n Systems 

MS/OR Management S c i e n c e / O p e r a t i o n s R e s e a r c h 

MTMM M u l t i - T r a i t M u l t i - M e t h o d 

NB N o r m a t i v e B e l i e f 

OA O f f i c e A u t o m a t i o n 

P C I P e r c e i v e d C h a r a c t e r i s t i c s o f I n n o v a t i n g 

PWS P e r s o n a l Work S t a t i o n 

RA R e a s o n e d A c t i o n 

RMR R o o t M e a n - S q u a r e R e s i d u a l 

SMC S q u a r e d M u l t i p l e C o r r e l a t i o n 

SN S u b j e c t i v e Norm 

TAM T e c h n o l o g y A c c e p t a n c e M o d e l 

TE T o t a l E f f e c t s 


